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USE OF ALCOHOL FROM FARM PRODUCTS IN MOTOR FUEL

TUESDAY, MAY 23, 1039

UNrtep StaTEs SENATE,

SuscomMmirrEe OF THE CoMMITTEE ON FINANOCE,
Washington, D. O.

The subcommittee met, pursuant to call, in the Finance Committee
runms, 812 Senate Office hullding, Senator Clyde L. Herring (actin
chairman) presiding. Also present, Senator Gurney, of Sou

Dakota.
Sena‘tor HerriNg. The committee will come to order. Senator
Clark i3 detained at an important meeting. He asked me to preside

until he could get here.

The subcommittee has before it a bill by Senator Gillette, S. 552,
and » proposed amendment to an appropriate House revenue bill b
Senator Gurney, both of which relate to an exemption from the Fed-
eral tax of gasoline mixed with a certain percentage of ethyl alcohol.
8. 552 will be placed in the record at this point.

(The bill, S. 552, is as follows:)

[8. 862, T6th Cong., 1at sess.]

A BILL To provide that gasoline mixed with 'fl er centum of eth¥l alcohol shall not be
subject to the tax finposed by sectlon 617 of the Revenue Act of 1932, as amended

Be 18 enacted by the Benate and House of Reprecsentatives of the United
Ntates of America in Congress assembled, That effective on the thirtieth day
after the date of enactment of this Act, section 617 (c) (2) of the Revenue Act
of 1032, as amended, is further amended to read as follows:

“(2) The term gasoline means (A) all products commonly or commercially
known or gsold as gasoline (including casinghead and natural gasoline), benzol,
benzene, or naphtha, regardless of thelr classificatlon or uses; and (B) any
other lquid of a kind prepared, advertised, offered for sale, or sold for use as,
or used as, a fuel for the propulsion of motor vehicles, motorboats, airplanes,
or other automotive vehicles except that it does not include any of the foregoing
liquids mixed with 7 per centum or more of anhydrous ethy! alcohol produced
from annual agricultural crops grown in the continental United States or its
organized Territories and so denatured as to exempt it from the tax imposed by
law upon distilled spirits, and does not include any of the foregoing (other
than products commonly or commerclally known or sold as gasoline) sold for
use otherwise than as a fuel for the propulsion of motor vehicles, motorbonts,
airplanes, or other automotive vehicles and otherwlse than in the manufacture
or production of such fuel.”

Senator Herring. As I understand, Senator Gurney intends to
offer his amendment to an appropriate House bill.~ Perhaps it would
"be well if Senator Gurney would state the }l)urposes of his amend-
ment, and then we will hear any witnesses he may have to present

as well as others who wish to testify. Senator Gurney.
1
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STATEMENT OF HON. CHAN GURNEY, UNITED STATES SENATOR
FROM THE STATE OF SOUTH DAKOTA

Senator Gurney. First, I would like to offer for the record the
gfo% sed amendment that at first was proposed as an amendment to

. R. 8790, On the floor of the Seante it was agreed to conduct
hearings before this committeo, and the proposed amendment will be
offered at a later date on some revenue measure that comes from the
House, and, if the chairman will permit, I would like to start the
hearing off by offering the amendment to. appear in the record,

Senator Herring, If there is no objection, it will appear in the

record.
(The amendment to H. R. 3790 is as follows:)

{1, R, 3700, 76th Cong., 1st sesy.]

AMBNDMENT Intended to be propoged hy Mr. GuaNEy to the bill (H. R. 3790)
relating to the taxation of the compensation of publie ofcers and employees,

viz: Add a new section to read as follows:
Sec. . That effeetive on the thirtieth day after the day of ennctment of this
Act gection 8412 (c) (2) of the Internal RRevenue Code is amended to read as

follows:
“(2) The term ‘gasoline’ means (A) all products commonly or commercially

known or sold as gasoline (including casihghead and natural gasoline), benzol,
henzene, or naphtha, regardless of their classifications or uses; and (B) any
other liquid of a kind prepared, advertlsed, offered for sale, or sold for use as,
or used as, a fuel for the propulsion of motor vehicles, motorboats, or alrplanes;
except that it does not include any of the foregong mixed with 10 per centum or
more of anhydrous ethyl aleohol produced from annual agricultural crops grown
in the continental United States and so denatured as to oxempt it from the
tax imposed by law upon distilled spirits, does not include any of the foregoing
(other than products commonly or commercially known or sold as gasoline) sold
for use otherwise than as a fuel for the propulsion of motor vehicles, motorboats,
or airplanes, and otherwise than in the manufacture or production of such fuel,

and does not include kerosene, gns oll, or fuel ofl.”

Senator GurNEY. There will appear this morning as witnesses in
favor of the bill Dr. Willinm J. Hale, of the Dow Chemical Co., Mid-
land, Mich.; Mr. William W. Buffum, of the National Farm Comer-

ic Cmmcil; Mr. Carl H. Wilken, of the Raw Materinls National

Jouncil, Sioux City, Iowa; and a little later Dr, Leo M. Christensen,
of Miller, Nebr., formerly of the Atchison Argol Co. The testimony
will be offered by those gentlemen, and I would just like to make a
preliminary statement covering some of the reasons that I believe
should be covered in the hearing, some of the information that should
be covered in the testimony. ‘

. Beginning with the Hoover Farm Board on down through the vari-
ois experiments of the triple A, it is estimated the Federal Govern-
ment has paid in subsidies to the American farmers a total sum in
round numbers of about $7,500,000,000 during the last 10 years. The
average annual consumption of gasoline for motor fuel during this
same interval has been about 18,000,000,000 gallons or 180,000,000,000
gallons for the 10-year period. If all this motor fuel had contained
a 10-percent blend of anhydrous ethyl alcohol, 18,000,000,000 gallons
of alcohol would have been required during the 10-year period.

Assuming that one-half of this alcohol had been made from corn
and one-half from wheat, and based on an average yield of 214 gal-
lons of alcohol to the busfnel, 8,5500,000,000 bushels of corn and 3,500,
000,000 bushels of wheat would necessarily have been diverted from
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the food market to the industrial market. Assuming that this corn-
and wheat would have been available at “cost of production” prices
namely, 60 cents per bushel for corn and $1 per bushel for wheat, the
cost of the raw material would have been as follows:

, 100, 000, 000

8,600,000,000 bushels of corn, at 60 cents.. oo $2
8,500,000,000 bushels of wheat, at $1.......- —— 3, 600, 000, 000
Total cost of raw material 8, 600, 000, 000
fl‘ho difference between the cost of farm subsidies and the cost of
this raw material would have been as follows:

Etimated farm substdies during 10-year perlodecccoceeaan £7, 6500, 000, 000
Cost of raw material. .o ——— , 600, 000,
Difference-. e ——————————— 1, 900, 000, 000

Assuming that the lifting of this surplus grain off the food market
would have eliminated the payment of the above gross sum in farm
subsidies, it is obvious that if the Federal Government had purchased
the raw material for donation to the alcoliol distilleries the United
States Treasury and the taxpayers would have been $1,900,000,000
better off.

It is obvious that the absorption of these surpluses in grains by
industry would in turn have influenced the open market price for
all cerenl crops much to the advantage of the American farmer and
to the Nation as a whole, based on the simple fact that farm pur-
chasing power would thus have been augmented on a sound instead of
a fictitious basis and the expenditure of this purchasing power would
huvedbeneﬁted every group of which our national economy is com-
hosed.

l It is obvious that if the raw material for distilling the alcohol were
made available without cost that the alcohol could be produced at a
yrice per gallon to compete with gasoline without difficulty. The
ig advantage would bo that such a policy would have given full
employment to some 25,000,000 surplus acres.
furthermore, the production of the raw material, its fermentation
into alcohol, its blending and distribution would have given employ-
ment directfy and indirectly to some 2,500,000 men, thus helping to
relieve the unemployment problem. In making this estimate of the
number of men thus employed it should be borne in mind that new
{)urchasing ower when earned inot given) by the American farmer
ias from a three-fold to n five-fold ttirn-over annually in our national
economg and that all business and all citizens benefit accordingly.

Mr, Chairman, this amendment which is to be offered to the Internal
Revenue Act is on thie assumption of making motor fuel by blending
gasoline with alcohol, and the aleohol to be made from domestic farm
orops, not from any blackstmp molasses, or other material imported
from outside the country. The main point is that the farmers need
an additional market for that which they produce, in addition to the
food market, and if a portion of what they raise can be turned into
- power, which they will in turn use in preducing their own crops:and
tilling their own land, it will go & long way, and we believe all the
way, in raising the price on the entire crop. -

1 beliove that we should look into this thoroughly, not enly from
the standpoint of raising the farmer’s income but also from the na-
tional defense angle of conserving the motor fuel that we are now
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using, and that means gasoline. There are a lot of statements made
as to the length of time our present reserve will last. It has been
stated that the proven oil reserve and gasoline at, the present time is
gome 14 or 15 years. So it is up to us, In my opinion, to conserve that
supply, if at all possible.

he amendment does not seek a Federal appropriation of any kind.
It is on the basis of making it possible for private capital to finance
the production of this necessarily large amount of alcohol to be used
for motor fuel.

I would like to suggest to the chairman that he now call on Mr.
Car] H. Wilken of the Raw Materials National Council. He is from
Sioux City, Iowa.

Senator CoNNALLY. Senator, I would like to ask you a question.

Senator Gurney. Go ahead, Senator Connally.

Senator ConnarLLy. Why limit it to 7 percent of ethyl alcohol if it
is a good thing? Why not require a larger percentage

%enutor GurNey. My amendment reads 10 percent, Senator Con-
nally.

Sg;mtor ConnaLvy. The Gillette resolution is 7 percent,

Senator Gurney. I think you may be looking at a different pro-
posed amendment,

Senator CoNnaLLY. That is by Senator Gillette.

Senator Gurney. The one I have is 10 percent,

Senator Rabncrirre. This is Senator Gurney’s amendment,

Senator ConnarLy. I thought we had the whole thing before us,

Senator GurNey. As a starter 7 percent of alcohol would be a bet-
ter proposition than my amendment, which says 10 percent. It would
make it easier to get the industry started on a 7-percent basis than on
& 10-percent basis,

Senator ConNALLY. Senator, do you have any estimate on the loss
oi revenue to the Government?

Senator Gurney. ‘That can be very easily figured out. If the entire
1-cent Federal tax on motor fuel was not forthcoming to the Govern-
ment, that would be a total of $210,000,000, because we are using at
the present time 21,000,000,000 gallons of motor fuel a year, but it
will take years to be able to produce enonugh alcohol so that the entire
motor fuel of the country would be a percentage of alcohol.

Senator Rapcrrrre. Mr. Wilken,

STATEMENT OF CARL H. WILKEN, SECRETARY, RAW MATERIALS
NATIONAL COUNCIL, SIOUX CITY, IOWA

Mr. Wiken, Mr. Chairman and members of the committee, my
name is Carl H. Wilken, secretary of the Raw Materials National
Council, an economic research organization at Sioux City, Iowa, and
president of the Progressive Farmers of Xowa, a farm organization,

Senator ConNarry. May I ask you & question right there? How
is your research council financed ¢

r. WiLkeN, The research council is finaced by voluntary con-

tributions,
Senator ConnarLy. From what groupsi
Mr, WiLgen. From farmers and from business men in that area.

We have businessmen, farmers, professional men as members of the
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Raw Materinls National Council, and have & membership fes of
$10 a year. I might say, Senator, that our research work is carried
on on an impartial basis, independent from any group.

- Now in my testimony I am going to combine S. 552 by Senator

Gillette, which g)rovidos for 7 percent or more blend of alcohol, and

Senator Gurney’s amendment which provides for a 10-percent blend,
and I am goinﬁ to confine my testimony to the possible economio
offect of the bill on the welfare of the Nation as a whole and the
practical effect that it can have in solving our unemployment problem.

The value of alcohol as a supplement to gasoline for power pur-
poses cannot be denied. Foreign nations have for many years used
alcohol blends in their motors and have found them efficient and
economical. I would like to call the committee’s attention to the fact
that all of the cars entered in the national auto races in 1938 used
a blended fuel, most of which was obtained through the use of
aleohol, the percentage depending on the amount best fitted for each
driver’s particular car.

Why did they use a blended fuel? They used a blended fuel be-
cause it gave them a cooler operation for their motor and it gave
them imore power and speed than they could obtain with regular
types of fuel. Regardless of what the experis may say, it is impos-
sible to get more power and speed unless the mixture does make a
better fuel.

From the practical side of farm operation, during the year 1038,
I'red Hawthorne, of Castana, Iowa, carried on extensive experiments
with alcohol blends in the regular types of farm tractors. Mr. Haw-
thorne is an agricultural engineer and kept accurate records of his
test, I will quote from a discussion on Power Alcohol Blends given
by Mr. Hawthorne before the first congress of industry and raw
materials at Sioux City, Iowa, on November 15, 1938,

Alcohol is a fuel of extremely high octaine rating and, wben added to ordi-
nary gasoline in quantities of 10 to 15 percent, mnkes a fuel with antlknock
qualities comparable to our lended gasolines but with none of the objections

just mentifoned. In addition to keeping the motor free from gums, it also tends
to keep the combustion head free from carbon deposits and, unlike lead,
it is a fuel in itself.

My early dreams of corn-enting tractors have finally come true. Every
working day this season, our two tractors have been eating around a bushel
of corn a day—and they scem to like it.

We are required to keep a daily record on these experimental tractors showing
hours run, gas and ofl used, and mileage run as recorded by an instrument on the
front wheel, from which acreage may be computed., These records indicated that
we were getting around 7 percent more work per gallon from the Argol blends
than from regular gasoline in these high-compression motors. In order to verify
this, a careful test was made to accurately determine the relative fuel consump-
tion on Standard Red Crown 70 octane gasoline as compared to a hlend of Stano-
lind third-grade gasoline and 1234-percent Argol fluid. The test was run in a
large level fleld with uniform soll. The load was a three 14-inch bottom plow
set 6% Inches deep and with harrow attached. A 4-hour nonstop run wasg made
with each fuel with absolutely no changes made in the adjustment of elther
plow or tractor. At the end of each test the fuel needed to refill to the filler cap
was accurately measured. We will omit further detalls, for we are interested in

. the end results. Here they are: Fuel used per acre plowed and harrowed, Red
Crown 70 octane gasoline, 1.65 gallons; Stanolind third-grade gasoline and 12%4-
B%rcent Argol fluid, 1.64 gallons; a fuel saving in favor of the alcohol blend of

.7 percent.

Regular gasoline cost me 12.8 cents, and the Argol blend 13.4 cents per gallon,
Now, here i3 the figure that really interests us: Fuel cost per acre plowed and
harrowed, regular gasoline, 20.8 cents, and Argol blend, 20.6 cents per acre.
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MASTER OF BOUND ECONOMY

It was noted that the motor temperature was nearly 10° cooler when oper-
ating on Argol blend, with ease of starting, power, smoothness, and freedom from

’ knocking all that could be desired. No water ever collected in the glass sediment

bowl in the fuel line, as the alcohol readily takes up all the water that will
normally be present in the gasoline, Tests of lubricating oil from the crankcase
after over 100 hours of operation showed oil to be in excellent condltion and fit
for many hours more service. NoO valve or any other kind of motor trouble was
experienced during the year's use of Argol blends in the two tractors,

MANUFACTURING OOSTS

Some of the witnesses may testify that the manufacture of alcohol
is uneconomic because of the cost factor., We are going to dismiss
that phase of the question because it is not pertinent to the bill before
the committee. If it is not profitable to manufacture alcohol with the
advantage of the 1-cent exemption of the Federal fuel tax on blended
fuels containing 7 percent or more of alcohol, the bill will become
automatically inoperative, hecause private industry will not take ad-
vantage of the indirect subsidy. If it i8 possible to manufacture
alcohol out of farm crops with the exémption, and our research indi-
cates that it is, then we will have started an industry on its way
which is destined to become ohe of the most important in the United

States.
.  OTHER USES OF ALCOHOL

‘The development of the alcohol industry will mean lower costs for
industrial alcohol. Aleohol in many ways is the king of industries.
It is the base of acetic acid, which gives us the acetates to manufacture
plastics, and it also is important in the production and use of cellulose,
so that by starting off this industry on a large scale we will auto-
matically lay the ground work for the expansion of many other

industries.
THE ECONOMIC EFFECT

During the past 6 years we have been subsidizing the farmer not to
produce new wealth., Such a program is an economic fallacy. It is
an impossibility to have more wealth by producing less wealth, Of
course, by creating a scarcity our economists say that we will have more
dollars. If that s sound economic theory, then why go to the expense
of producing the real wealth at all? Why not print the necessary
money and eat it? k ‘ =
. As a result of the research work of the Raw Materials Council, we
have made the discovery that $1 of gross farm income, on the average,
creates $1 of factory pay rolls and $7 of national income, And, fur-
ther, that the $1 of gross farm income is the beginning of the primary
flow of money through the channels of trade. ~ ‘

This 1-1-7 relationship of the farm dollar to our economy is not a
theory but a historical fact based on the I)ast 20 years of average farm
income as compared to average national income, In order that you
imay realize its importance, I wish to point out that in 1028 and 1932
the farmers of the Nation produced approximately the same number
of bushels of grain, J)ounds‘of meat, and bales of cotton, but because
of ‘ti(;gg)rice drop and the 1-1-7 relationship farm income was $6,400,-
000,000 less in 1032 than ‘in 1928,  Factory pay rolls were approxi-
mately the same amount less, and the loss in national income In 1932
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from the same number of units, approximately, of new wealth
amounted to $45,000.000,000,

Therefore with ei h dollar of gross farm income translating into
$7 of national income, the importance of maintaining the farm income
is readily apparent, :

If the bill which is-before the committee were passed, it would make
it possible, on the basis of a 10-percent blend of aleohol in our motor
fuels, to use 1,000,000,000 ‘bushels of grain annually.

In order to give the committee an idea of the tremendous market
available for fuel, I wish to quote from a survel; bly the United
States Department of Agriculture, entitled “Motor Fuels From Farm
Products,” Miscellaneous Publication No. 827, on page 42.

If the entire 1935 crop of carbohydrate crops, which from the tablp above
are barley, corn, grain sorghums, rlchﬂ wheat, Jerusalem artichokes,
potatoes, sweetpotatoes, and suggpbedts, were" fnto alcohol, a total
of 8,181,650,500 gallons migh{z#¢ obtained, equivalent 4 percent of the

gsdt, But this would leave the Nittdgn without food.

.tm'e it might be well for us to Mppsider the
Pving an irrepla '

of a raw materyfl that can be-p own{every ypar from the It
might be of inferest for the” cormitt “kpow that 98 per¥gnt of
our carbohydfbus cropsgéire notljing m 1an t alr andgsun-

i#h the godil. Lord,
The Depafiment of Agricultupg
ent supplrf farm crops is ina

ém#s a nefer¥pnding suRply.

y yery .
T

of alcoho otir motor fuel i

ts imjts sytveyithat our Res-
3 o Apercent bnd

11
b

iyt
p

)
n the balis of theiKesti Yol w h ;} r resenrch departnf
concurs, it Yould reqhire thg ‘additio foduction of .
acres of farly crops tol progtice the rgW pfitdhi
blend of alcoBol in ouringfor fueldis...

0 D
R, : MONL‘I‘”%M N
The monetary ¥ pturn from re-additiofinl 80,000,000 acrgf of pro-

duction, on tho baMg of $20 an acre, which is conservatfve, would
80,000,000 in gross farm mcoxps‘;’ $600,000,000
0

Lt

mean an additional $8¢Q : ‘
in factory pay rolls, and $4200,000,000 in nationa) ifffome or business
g i . ’

turn-over,
EMPLOYMENT

To produce, process, and distribute the additional production and
the demand for other goods, would furnish approximately 2,000,000

new and permanent jobs,
: CAPITAL

_ The ;building of plants would bring out of hiding approximﬁtely
$850,000,000 of private capital, This bill d(ges not require any ex-
penditures from the Federal Treasury to build alcohol plants.

INDIREOT BUBSIDY

The exemption of the tax on motor fuels is of course an indirect
subsidy, but what of it? The United States was developed to the
point where we enjoy the highest standard of living of any nation
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on the globe. All in the short space of 150 years as a democracy.
How did we manage to obtain a higher standard of living than the
rest of the world? Through subsidies which enabled us to develop
our 0wn resources.

Subsidies commenced with the third bill passed by the first session
of Congress in 178, our first tariff bill, Since that time we have
and still are subsidizing domestic production and consumption of
our own wealth. We subsidized the building of railroads, we have
indirectly subsidize dthe automobile industry and the oil industry by
the building of good roads with public funds, thereby increasing the
demand for both more and better cars and more and better gasoline,
Even our steel industry, one of our largest industrial groups, enjoyed
the benefit of o tariff system in which 1t was allowed to benefit to the
extent of $731,000,000 in i:lst 1 year, 1937. This was on just crude
and semifinished steel. This may be found in the Congressional
Record of Tuesday, June 14, 1938, speech by Congressman Francis
H. Case of South Dakota. Even the oil industry has enjoyed the
benefit of a protective tariff against importations of foreign petrol-
eum supplies, or an indirect subsidy.

EFFECT ON OIL INDUSTRY

I realize that Senators Capper and Connally come from States which
are vitally interested in the production of petroleum, and if the leases
that have been signed in northern. Missouri and southern Iowa prove
to cover oil torriton?', Sonators Clark and Herring will also come from,
oil States, leaving the good Senator from Wisconsin as the only mem-
ber of the committee from a State that doesn’t have oil possibilities.

We have no way of knowin% whether there is going to be opposi-
tion to this bill from the oil industry or not, but for the benefit of the
Senators from those States which produce petroleum we would like
to Fresenb the following argument : .

The short-sighted view is, of course, to oppose, but that isn’t always
the best thing for all concerned. It 1s our opinion that the oil com-
panies should cooperate in this program from the standpoint of the
Nation as a whole and also from the selfish standpoint of financial
return.

By creating 2,000,000 new and permanent jobs we will make it.rlpos-
sible for 2,050,000 more automobiles to be driven cach year, This,
along with the power required to produce and t.ransFort the raw
materials, will practically offset any loss of gallonage that they may
suffer from displacement by alcohol. ‘

We would also like to call the attention of the committee to the fact
that it would require approximately 20,000,000 acres of farm crops to
displace imports of petroleum each year on the basis of average im-
ports for the years 1935, 1936, and 1937,

But that isn’t all. With the exemption of the 1-cent-a-gallen tax
blends for power alcohol, it will make it possible for the alcohol in-
dustry to use the excess of grains at parity prices. With parity prices
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for the farmer our national income would be incrensed to at least
85 billion dollars. ‘This increase would make it possible for us to
produce and use 6,000,000 new automobiles each year, as compared to
approximately 8,000,000 produced in 1938. These figures are based
on the potential market of a car for each of the 42,000,000 farmers
and laboring men in the United States and an average depreciation
of a car overy 7 years, )

This additional number of cars sold annually, and the increased
driving, resulting from a higher per capita income, would actually
increase the demand for gasoline.

I wish to point out further that during the transition from horse-
power to motorpower the oil industry has had all the benefit and the
farmer has had all the loss through a lower price for his grain, result-
ing from the loss of markets that were destroyed when old dobbin
was no longer required,

In this bill we ask the oil industry to cooperate with the farmer,
one of his best customers, by using 10 percent of the farmer’s prod-
ucts while the farmer uses 90 percent of the oil companies’ products
for power purposes, and help bring back the prosperity that has been
hiding behind the corner for so many years.

THE BENEFITS TO THE NATION A8 A WHOLE

The pagsage of this bill will help every industry in the United
States and will also help the fiscal policies of the Government. On
the basis of 25,000,000,000 gallons of motor fuel, and a full 10-percent
blend, the Treasury receipts would be curtained by $250,000,000.

In return for this $250,000,000, the Federal Government would
make it possible to increase our domestic production of farm crops
and thus avoid the deficit of appropriations of approximately $750,-
000,000 for farm benefits to curtail production.

With an increase in national income of approximately 25 billion,
the recei{)ts of other taxes would be increased by a far greater
amount than the loss in receipts due to the exemption in this bill,
The additional employment resulting from the increase in national
income would take the men off the relief rolls and we could once
again balance the National Budget.

In closing, I wish to say that it is the opinion of the Raw Mate-
rials National Council that this short bill of only a few hundred words
will do more to bring back permanet prosgerity than all the legisla-
tion that we have passed during the last 6 years. I thank you, Mr.
Chairman,

Senator RapcLiFFe. Are there any questions?

Senator LA Forrerre. Have you made any estimates on how big
& development there would have to be in the production of this alco-
hol before you would bring the price down to the point where it
would be any advantn,%e to the manufacturer of motor fuels to make
the blend and get the 1-cent exemption? C Lo
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Mr. WiLken. Of course, after you get up to the vanishing point
you would not have any advantage, but at the present time we are
consuming about 20 hillion gallons of motor fuel a year.

Senator La Forrerte, I am roferring to these figures in the letter
of the Acting Secretary of the Treasury, Have you seen that letter?

Myr. WiLken. I have not.

Senator La Forrerre. He indicates that it is clear that the 7 per-
cent gut into motor fuel in place of the 7 percent motor fuel removed
would add a value on the gallonage basis of from 5.95 to 6.30 cents.
Have you made any estimates, rough or otherwise, on the production
of alcohol and the increased plants that would have to be built, and
so forth, that would have to take place before the price of alcohol
per gallon would get down to the peint where.the 1-cent tax exemp-
tion would be an inducement to the manufacturer to make the blend?

Mr, WiLken. I think the 1-cent tax exemption would be an in-
ducement at the present time. The cost records that we have made
our survey of were prepared by the Atchison Argol Co., and on the.
basis of competitive prices for gasoline and the value of alcohol ag
a blend they could pay approximately a cent a pound for grain, if
they get away from the marketing cost. Now, then, if the program
is put on a national basis marketing costs would, of course, be very
small. The trouble that we have had in getting the alcohol industr
established in regard to power alcohol has been the educational wor[v:
and the promotional work necessary-to educate the public as to its
value, and we feel that on the basis of a national program that
ez‘;ipense would be eliminated, so that you would approximately start
off at the point that you could pay about a cent a pound for corn.
Now, then, in our research work on the farm problem we have used
the alcohol industry as a sort of a dumping ground for any excess
grains that we might have, and with the exemption of this 1 cent

ederal tax on a 7 to 10 percent blend of alcohol the alcohol indus-
try could pay approximately parity prices for all excess grains that
we might produce above normal requirements for food and other
industrial purposes at the present time.

Senator La Forrerre. What are the prevailing prices per gallon
for grain alcohol, for example?

r. WirxeN. Well, the alcohol blend at the present time, ;imyin
the price that they have been paying in that area for alcohol blende
with the gasoline, the cost to the consumer is about 1 cent more than
regular gasoline, :

enator La Forierre. Then you take the position that these
quoted prices mentioned in the Assistant Secretary’s letter are not
accurate? Just read over the paragraph and tell me what, if any,
answer you make to it. .

Mr. WiLkeN, He quotes the price of alcohol at 40 cents per gallon
in carload lots. There is a lot of variation in those figures and the
ﬂgures of the Atchison Argol Co., who have besn making power
alcohol, Now then, in regard to that phase of it, Dr. Leo Christen-
sen will be a witness,

Senator La Forrerte. Very well,
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Mr. WiLken. I think you could get the information that you want

from him in detail.
Senator La Forrerre, All right.
Senator Raporirre, Are there any further questions? Is there
anything in addition you want to say, Mr. Wilken?
Ir. WiLken. No; that is all, Senator.
Senator Rapcrirre. Thank you. Senator Gurney.
Senator Gurney, Have you any of the other witnesses on the other

side of the street to call?
Senator Rapcrirre. There are a number listed here. Do you want

Mr. Buffum to testify next? )
Senator Gurney, I will be glad to call him now, if the committee

wishes, :
Senator Ravcruirre. Mr, William W, Buffum,

STATEMENT OF WILLIAM W. BUFFUM, THE CHEMICAL
FOUNDATION, INC., NEW YORK, N. Y.

Mr. Burrum. Mr. Chairman, and members of the committes, I
would like, if I may, to correct the statement of Senator Gurney as
to whom I represent. Senator Gurney stated I would represent the
National Farm Chemurgic Council. Instead, I represent the Chemi-
cal Foundation. That error was made by Senator Gurney by the
fact, I think, that the Chemical Foundation formed the Farm Che-
murgic Council, but about a year ago it was incorporated as a separate
organization,

The Chemical Foundation has financed the research in the develop-
ment of power alcohol from its inception to the present time. It has
spent ap;')(roximntely a_million dollars in its research and develop-
ment work. It has a])plied for some 60 patents dealing with the man-
ufacture of power alcohol and by-products. Those patents are held
by the Foundation and are available for license to any American
manufacturer. We have offered them to the Government at much
less than they cost. We feel that the power-aleohol industry, as
represented by our demonstration plant at Atchison, Kans,, is at the
point where it is ready for capital to develop it, There are, however,
a number of problems yet unsolved.

Senator LA Forrerre. Before you go into that, has the Foundation
secured what might be termed “basic” or-controlling patents on this
manufacture of power alcohol ?

Mr. Burros, Yes; I think it has,

Senator La Forrerre. What are your license conditions?

Mr. Burrus. They have not been set as to these patents, but we
have been licensing patents for some twenty-odd years at a nominal
royalty rate to al industh:y.

onator LA Forierre. You make them available to everybody?

Mr. Burrum. To everybody. Anybody who is qualified to come in
and take a license can get it, There are no restrictions whatsoever,
so it is open to everyone, In other words, there is no monopoly

under our patents.
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Now we feel that these patents, this particular group, should go
with this industry; particularly if it should be done by the Depart-
ment of Agriculture they should have control of the patents, we are
willing to turn them over to them. 'The reason for that is we believe
there 18 a great denl more development to be done. In other words,
it is an infant industry, a very infant industry.

We feel, referring to this amendment of Senator Gurney, that the
encouragement of the Government is badly needed. The first thing
that capital today wants to know is what is the Government’s atti-
tude. Well, the Government’s attitude, I think, is represented by a
report of Dr. Jacobs of the Department of Agriculture. I think
that is a very fine report. 'To me it endorses the entire power alcohol
program.  Of course it points out the many things that are yet to be
done, which is perfectly proper. -

That research will have to go on over a period of years, and I
understand the Department of Agriculture has available one of the
new laboratories in which it is going to do further research in power
alcohol. That will take a number of years, and should be done,
but I do not think the industry should sit and wait for that addi-
tional research. I think it is developed to the point where it can be
an industry. To us it is analogous to the development of the use of
southern pine for the making of paper, which happened also to be
one of our researches, and I think you gentlemen are all familiar
with what has been done in the South and what it has meant to the
southern farmer and southern industry. There is some $110,000,000
invested in new mills, and the first newsprint mill using southern pine
will be dedicated on Saturday of this week at Lufkin, Tex., and a
second newsprint mill has already been announced from Mississippi.
" Now those two industries, the newsprint and kraft, from southeru

ine, indicated to us what could be done with farm groducts. That
1s how we became interested in power alcohol. The big cost, as Mr.
Wilken stated a moment ago, is the educational and development cost
that we have today. If it were not for that cost power alcohol could
stand on its own, ‘

Senator Rapcrirre. You mean it could be made as cheaply as gas-
oline? You say “stand on its own.”

Mr. Burrum, Senator, it does not have to be made as cheaply as
the gasoline, The figures that I have here, and I think that Mr.
Wilken read from the letter which the Senator handed him, is the
cost of gasoline at the refinery, That gasoline has to be moved, in
most cases, to the farm area. The cost is much higher when it
arrives at the distributing point, or to the consumer.

Alcohol does not compete with gasoline; it competes with premium
fuels. It raises the octane rating of the gasoline, to put it in a
higher bracket class; therefore alcohol can get a higher price and
still compete with the premium fuel, not straight gasoline. . .

 We feel that this 1-cent Federal tax would just about make the
difference between profit and loss on alcohol at present, the aleohol
blends, because it costs just about 1 cent more to the customer; and,
after all, he is the man who is paying the money. I think what is
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more important would be the moral effect, the encouraging effect of
the Government recognizing this as a great, new industry. In other
words, as we see it, the products of the farm are the natural wealth
of America. The more we can produce the mors natural wealth we
have, If the farmer can get a fair price, which pays him a profit for
rrowing his products, he spends his money for products manufactured
in plants in the urban sections of the country. Statistics show that
the farmer’s income and the factory pay roll of America for the Emsb
80 years are almost identical; they go up and down with each other.
If the factories are running full time, unemployment is going to be
reduced greatly.

There has been a great deal of discussion as to whether or not this
would curtail the business of oil companies by this 10 percent. I do
not believe that would happen. I believe that 90 percent of the fuel
business of a prosperous country will be greater than 100 percent of
the fuel business of a country that is not prosperous.

It seems to me that this 18 as basic as the chemical industry was
when it was being started in 1919 and 1920, As a matter of fact, this
is a chemical industry, this agricultural industry. It is a part of our
chemical industry, as we see it. We believe that the Government
should offer it the same help that it offered the chemical industry
when it was started, and I think it has proven that it was a very

ood investment on the Government’s part, to help the chemical
industry in its infant days, because that industry pays enormous taxes
to the Government today.

In England, where alcohol blends are used quite extensively, alcohol
was tax-free for the first 2 or 3 years. Last year they put on a tax.
I was told the other day that the consumption has increased since
the tax was put on, The evidence from the users is that it is a better
motor fuel. That, I think, is something which cannot be questioned.

It is also the rule, I think, that in any new chemical industry the
cost is always the highest at the start. As you progress and learn
from experience your cost goes down. I was told recently that prac-
tically every product made in our chemical industry is made bet-
ter and cheaper each year. History shows thut. In other words, it
is the advance of science. I think that this alcohol industry is prob-
ably the biggest opportunity for the advance of science in the agricul-
tural industry that we have ever had.

Therefore we feel that this 1-cent Federal tax, as an indirect sub-
sidy, would be a very small item to the Government, because it is
impossible to Hn‘oduce enough alcohol for a 10-percent blend na-
tionally for a long time to come, and the first few years it would
amount. to a very small sum. I believe there would then be enough
proi;mss made in the reduction of cost that the exemption of the tax
could be eliminated. In other words, I have confidence enough in the
development. of sciénce to believe that in & very few years this industry
could be put on a basis that would require no subsidy, direct or in-
direct, of any kind. It would pay the farmer a profit for the products
that he grows. It would help our unemployment situation. It would
help our industry, and help our country in general. I thank you.

160684 —30——2
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E;anator LA Forverre. Are there any questions you would like to
as

Senator Gunney. No questions.

Senator La Forrerre. Mr. George Barton.

STATEMENT OF GEORGE BARTON, ENGINEER AND DIRECTOR,
CHICAGO MOTOR CLUB, CHICAGO, ILL.

Senator La Forrerre. Will you give your full name, address, and
whom you represent, please, Mr, Barton?

Mr. Barron. My name is George Barton. I am engincer for and
a director of the Chicago. Motor Club, which has a membership of
about 85,000 motorists in Illinois and Indiana,

Senator La Forrerre. You may proceed, in your own way, to make
any comments you desire on S. 552 and Senator Gurney’s amend-
ment.

Mr. BartoN. As I indicated, we are an organization of motorists.
As an organization serving the interest of motorists we have fol-
lowed wit%\ some concern the various proposals made in recent years
to force alcoholized motor fuels into use. It has been sought to
bring about this use by placing penalties on present fuels, or subsi-
dizing alcohol blends, or giving the blends preferential tax exemp-
tions.

The purchasers of alcohol-gasoline will be, after all, the motorists.
When li buy a commodity I consider two things: First, the in-
trinsic value of the commodity, and, second, its cost and value to me.
Let me then, as a representative of the motorist, examine from the

motorist’s point of view the virtue of the commociit.y, alcohol blends,
as a motor fuel.

As a first steﬁ in that examination let us evaluate the intrinsio
value of alcohol blends and their cost as compared with straight gaso-
line. For this purpose let me introduce Mr. H, M. Jacklin, profes-
sor of automotive engineering at Purdue University, Lafayette, Ind.
Professor Jacklin, by virtue of his experience and research, is well
qualified to speak as an expert on this subject of alcohol blends, I
would like to make a further statement after he has completed. Is
that satisfactory to you?

Senator La Forrrrre. That is all right, if you desire to have it ap-
pear in the record that way, Professor Jacklin,

STATEMENT OF HAROLD M, JACKLIN, PROFESSOR OF AUTOMOTIVE
ENGINEERING, PURDUE UNIVERSITY, LAFAYETTE, IND.

Senator La Forrerre, Will you give your full name, pleaset

Mr. JackuiN, Harold M. Jacklin. Nominally I am professor of
automotive engineering at Purdue University. In the present in-
stance, however, I am acting as a consulting engineer for the Chicago
Motor Club. :

I think the motoring public today is very much alive to the question
of economy, One outstanding instance that has come to my attention
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in the past 2 weeks is the new policy in advertising one of the new
automobiles. It is quite different from that which we have had
previously, particularly in bringing out a new model of the light
type. That particular car happens to be built in Indiana, and on
May 5, 2 weeks ago, they were 8,000 orders behind. The pnbiic seems
to want this economy and are very much interested in having it.

Another slant on the public reaction toward extra or unnecessary
expense is obtained from the fact that the Indiana Legislature, meet-
ing in special session in the summer of 1938, ropealed o 25-cent wind-
shield-gadget law because of the continuous storm of protest from
motorists all over the State,

I am aware of the fact that during the past 19 to 20 years there
have been immense strides in the development of motor fuels. I recall
that, in 1920, we were paying some 28 cents a gallon for fuel that we
would consider akin to kerosene today. It was giving us a great deal
of trouble from dilution in the crankease and kno inF and so on.
In these 19 years the chemical engineers connected with the petroleum
industry have succeeded, through research and development, in pro-
viding us, everyone of us, with a superior fuel and at the same time
reducing that cost to about 14 cents a gallon retail. Of course, we
have on the average about § cents per fgullon to pay for State taxes
throughout the country, which brings the total cost, including taxes,
to around 19 cents.

They have cooperated with the engine manufacturers; that is, not
only the automobile people but the builders of farm power engines and
tractors, So today, we have a combination of fuel and engines that
are very much superior in performance, in giving us the kick that
we want in getting away in traffic, or climbing hills, or actual miles
per gallon, very much superior to anything we had up to 1920, indeed,
very superior to the vehicles and fuels we bought in 1933, That com-
bination has developed through very excellent cooperation between the
two groups.

Cooperation in the manufacture of fuels and engines enables all of
us to travel almost anywhere in North America, from coast to coast
and from northern Manitoba, if you please, to the lowest tip of Texas
and into Mexico with very little difficulty from nonuniformity in fuels,
providing we buy the corresponding grades.

As it stands today, gasoline of the regular variety ordinarily costs
about & cents per gallon at the refinery. This is very cheap fuel.
Distribution costs, and so on, and the necessary profits in the various
transactions bring that fuel up to about the 14 cents that I have men-
tioned, and then the tax on top of that brings it to 19 cents, our
retail price.

Throughout these years, from about 1925, I believe, or 1928, up to
the present time, there has been a great increase in the reservo petro-
leum available, - It appears that in, I believe, 1923 tho apparent
reserves were only 5,000,000,000 barrels, whereas today the apparent
reserves are 17,000,000,000 barrels.

Some of that reserve has, of course, accrued from the discovery of
new fields for oil or petroleum; however, not a little of it has accrued
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because of the very great improvement in fuel performance.
Whereas we used to be content with 8 and 10 miles per gallon, we take
it as a matter of course today if we get 15 in many, many cases, and
that has been due to the joint development by the engine manufac-
turer and the petroleum technologist himself,

So far as the technology of the situation is concerned, I think that
most everyone will agree that alcohol is an excellent antiknock fuel.
That has been a matter of record since about 1908, when there was a
publication by the Bureau of Mines which sets forth that alcohol
works best in an engine wherein the compression pressure is in the
neighborhood of 200 to 205 pounds per square inch.

I% was also set forth at that time that alcohol could be used in the
ordinary gasoline engine without material change except in the mixer,
or in the carbureter itself, where it was necessary to provide either
larger orifices for the flow of the fuel, or to open such ncedle valves
as were there used, so that the extra necessary quantity of fuel could
be supplied to the engine.

It 18 also admitted, I believe, that alcohol in such a test as the §00-
mile race could be considered a rather suitable sort of fuel. Those
follows are after performance at any cost, so they build highly super-
charged engines which have no provision for cooling the charge after
it leaves the glower. To get around this weakness in design they use
a fuel having a very high latent heat, namely, wood g?ot ethyl)
alcohol (not-made from grain) in large quantities which will help
cool the charge by evagoratin as it leaves the blower. Very low
mileage is obtained and the fuel is far too costly for the average
motorist to use. However, in 1938, no car using alcohol was able
to finish the race.

The use of blends can be said to have certain minor features one
way or the other. Some investigators have found a little in favor of
using straight gasoline, and other investigators have found a little
in favor of alecohol blends. In very few cases have I been able to find
that they have tested such fuels or blends under identically the same
conditions. There have been some numerous attempts and observa-
tions made of fuel consumption on the highway, and we find results
that vary. In my own practice we do not accept single results, or
the results of single tests, rather, in interpreting any such data, we
gﬁmemlly make 16 test runs at any one speed, 4 in each direction of
the compass, and on two sections of highways as level as possible,
one section running north and south and the other east and west;
8o that we have four runs, say, with the west wind -and four runs
and four runs crosswise with the wind on

against the west wind )
either side of the car. ’I‘he more such tests the more valid the results,

I present this as a possible point of conduct in following up some
various data that you may have to consider.

However, on last Friday I made a short test on a single-cylinder
engine in our laboratory, wherein it is possible to hold the test results,
or test conditions so closely that we have to calculate everything out
in longhand to approach the accuracy of the data, the slide rule 1s not
close enough, -~

If I may, I should like to discuss the curve results from that test,

and present this copy, or more copies, if you wish,
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(The graph referred to is as follows:)
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This test was made on a 3 by 4-inch variable compression fuel-test
engine in which we were able to measure the air supply very accu-
rately, as well as the fuel S“PP‘)’; and to maintain the operating
conditions very constant throughout all test runs.

You will note a curve in about the center of the page labeled “gaso-
line” and just below it the words “hrake horsepower.” That curve
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delineates the brake horsepower realized from running this engine
on regular gnsoline with the different nir-fuel ratios delineated on the
Abscissa at the bottom of the page, running from just about 11.1 to
about 15.7 pounds of air per pound of fuel. Immedintely below that
curve we see another one run on the same day, with exactly the snne
temperature of mixture entering the engine, exactly the same
humidity and exactly the same pounds absolute pressure at the engine
intake, using a 10~‘percent alcohol blend, with the same gasoline,. We
find that the gasoline delivered its maximum horsepower, or caused
the engine to deliver its maximum horsepower with an air to fuel ratio
of about 14 to 1, and that the horseFower was very slightly over 3.28;
that the 10-percent blend of alcohol required an air-fuel ratio of 13.3
to deliver a horsepower of 3.243, a reduction of something in the
neighborhood of 1.1 percent, as I recollect the figures. May I correct
that figure later on to the actual one?

Senator La Forrerre. Certainly.

Mr. JaokriN, Going to the left from the peak of the alcohol blend
curve directly to the gasoline curve, we find that if a carburetor was
adjusted rich on gasoline to give the snme power as on the blend it
would have an air-fuel ratio of about 12.18 pounds air per pound of
fuel, at which point the specific fuel consumption would be 0.142
gallon per brake-horsepower-hour, whereas the specific fuel consump-
tion using the alcohol blend, at the 13.3 air-fuel ratio, is down to 0.128
gallon.  This points out the fact that if a given vehicle wore operated
on o highway and had an adjustment of the carburetor that gave an
excessively rich mixture such as this 12 to 1, that the substitution of
an aleohol blend would result in apparent gain and economy, as shown
here in the sreciﬁc fuel consumption. It would drop from 0.142 to
0.128.  On the other hand, if the gasoline carburetor were adjusted
now toward the lean side, going to the right on the gasoline curve
until the horsepower comes down to the maximum rvailable with the
alcohol blend, we find that the air-fuel ratio would be 15 to 1, 15
pounds of air to 1 pound of fuel, and the specific fuel consumption

allon. This points out the fact that if a given vehicle wore operated
then would drop down to 0.116 gallon per brake-horsepower-hour; a
reduction of more than 9 percent in fuel consumption as compared
with alcohol blend. : _

I think that this discussion accounts for the variations that we have
in the results from various test authorities, We have it all delineated
here from one engine.

Carrying it u little further, we follow the gasoline and the 10-per-
cent alcohol horsepower curve to the left, and we note that, they cross
at an air-fuel ratio of approximately 11.8 to 1, and, of course, beyond
that the fuel economy is very low in either case.

It is often stated that en;ﬁi‘nes working with an aleohol blend run
cooler than do engines with straight gasoline. It is well known
among the experimenters with internal-combustion engines that you
get so much out of fuels in actunl useful work, and it apfn'oximates
20 to 25 percent of the fuel given to the engine, so far as heat recov-
ered is concerned. Another 5 percent, approximately, goes to over-
come the friction of the engine itself, accounting fora total of between
25 and 80 percent of heat supplied -in the fuel. “That leaves 70 per-
cent to be divided between the exhaust gases and the cooling system.
We can change engine adjustment so that 40 percent of the heat



USE OF ALCOHOL FROM FARM PRODUCTS 19

oes out the exhaust and 80 percent of the heat goes to the water
jackets, or we can so operate it that 40 or 45 percent goes into the
water jacket and the balance, 25 to 80 percent, will go out the exhaust.
In these test runs, with no change whatever m engine operating con-
ditions, everything held right down, the exhaust temperatures on this
alcohol blend went up about 175° to 200° above that which they at-
tained with gasoline, The temperatures with the gasoline were
approximately 1,000° Fahrenheit and with the alcohol, at the same
air-fuel ratio, about 200° higher. Of course, if those exhaust gases
are at o higher temperature they are carrying more heat away in
the exhaust and there is probably less in the water jacket. We did
not have a means at our r‘)isposnl for measuring the water-jacket loss
in this particular test; however, I believe my previous remark there
will take care of that particular item. Now if the exhaust gas tem-
peratures are higher, and they probably are in all the engines wherein
the engine seems to run somewhat cooler, it would seem reasonable
to suppose that the exhaust valves would give out earlier with the
blend than with the stmiﬁht gasoline. However, it is entirely pos-
sible, and technically feasible, to change the opemt’in conditions with
the blends so that these temperatures can be brought ﬁown to approxi-
mately the same point as with gasoline and at the same time probably
improve the economy of the use of the blend. That was not at-
tempted in these tests. .

I made something of a survey of the costs of alcohol blends versus
gasoline with tetraethyl lead, considerin% that they should have the
same octane number, I should explain here that because two fuels
have the same octane number it does not necessarily follow that those
two fuels will perform the same in any given engine. They may,
but they probably will not. It is one means, however, of measuring
the value of fuels, and therefore we shall have to use it that way.

Taking material from Mr. Jacobs’ bulletin on Motor Fuels From
Farm Products (U, S. D. A., Miscellaneous Publication, No, 327),
published in December 1938, we find, on page 56, an estimate of the
cost of alcohol, providing that the grain, the corn, and so forth,
yields 50 cents per bushel to the farmer. That estimate shows 80.8
cents as the net cost of 1 gallon of alecohol. Taking 0.93 of a gallon
of gasoline at 5 cents and adding to it the 7 percent of a gallon of
alcohol we have a fuel that costs 7.32 cents when an allowance of 0.5
cent is made for the extra cost of bringing thees two fuels together
and mixing them; 0.7 cc. of tetraethyl lead costing only 0.175 cent
will produce the same, or §reater, increase in -octane number, as will
the 7 percent of a gallon of alcohol so the increased cost of the blend
wouldp be 2.145 cents since the gasoline with tetraethyl lead would
cost 5,175 cents,

Senator La Forrerre. Is that the price at the refinery?

Mr. JackuiN, Yes; that is the price at the refinery, sir. The
alcohol blend would cost 7.82 cents for the same octane value, from
alcohol at the estimated cost by Mr. Jacobs of 31 cents from corn
yielding 50 cents to the farmer.

Another basis, assuming corn is 25 cents a bushel, and on the
same- basis of computation, it seems that the alcohol would cost
some 24 cents a gallon, to the best of my recollection at the moment,
and that the increased cost of a gallon of blended fuel will be 1.67
cents over that of the equivalent gallon of ethylized or lended fuel.
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On that basis your 1 cent differential, your return of 1 cent for using
the fuel, would not attract the motorists since there would still be
0.67 cent difference. I doubt very much that he would be interested
in paying that much extra.

n 1938 there were some twenty-nine-million-two-hundred-thou-
sand-odd cars, trucks, and busses registered in this country. They
paid in State gasoline taxes and license fees an avernge of $38.98 per
car per year, If we were to apply this 7-percent blemfto the gasoline
used that year, with corn priced at 50 cents per bushel each of those
operators would have had to spend, if he drove as far, $16.04 in addi-
tion to that $38.98, which is a 41-percent increase over that expense,
That, of course, is not a 41-percent increase in the cost of fuel, but he
might, and I believe he would be justified in calling it an increase
in his taxes. That applies to the farmer, as well as to all other
motorists. It would apply to the fuel used by the farmer on his
own farm and in many of his tractors.

It occurs to me that the motorist would have three alternatives if
the amendment cnrryin%‘the 7-percent blend and the 1-cent subsidy
were carried through, First, he could pag that 1 cent and continue
to use gasoline, As Jong as the alcohol blend costs more than the
gasoline with the equivalent tetraethyl lead he is going to continue
to use the gasoline.

The second alternative is for him to say, “Well, I will pay that
extra $16.04 and forget about it.” T think you will grant me that
being human, he is probably not going to do it. If you were minde
to make it absolutely compulsory that the alcohol be used then he
would have a third alternative, and that would be to cut down on __
the use of his vehicle, and on present-day average costs- per-gallon
at retail each car would be driven approximately 1,200 miles less
per year on that basis; 1,200 miles is ngproximately one-sixth of the
average car milenge per year. If he adopts that alternative then he
will operate his car one-sixth less than before. Presumably he will
require one-sixth less service and service parts, fuels and lubricants
during the year,

His car will last from 1 year to 114 years longer, so that the car
manufacturers will not have to make so many replacements; fower
tire makers will be necessary, because tires will be lasting one-sixth
longer, and we mi%ht facetiously remark that fewer hot-dog stands
wilfebe required along the highway. So it might backfire into a
condition where fewer people would be employed.

Senator LA Forrerre. As far as you know, there is no proposal to
make the consumption of this particular type of blend compulsory?

Mr. JackuiN. Not in this particular case, Senator. However,
numerous compulsory laws have been proposed, in the past, and this
third alternative will be operable, in any case, should the cost of fuels
advance from any cause. )

So he has these three alternatives, He either continues to use gaso-
line and says, “I won’t buy the alcohol,” or he buys the alcohol at
increased cost, or he curtails the use of his vehicle, which might have
repercussions of various sorts, ‘ .

ow, further, there is an interesting set-up in this same bulletin
by Mr. Jacobs wherein he points out that approximately 814 boiler
horsepower, are required to produce 1 gallon of alcohol. Now a
boiler horsepower is approximately 83,500 B. t. u. per hour. Hae
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further states that 1 boiler horsepower, applied over 24 hours, would
produce (optimistica](l]y) 11 gallons of alcohol, If now we multiply
33,500 by 24 and divide by 11 we have approximatel 73,000 B. t. u.
necessary in the steam used in lprocessin%' to manufacture 1 gallon
of alcohol. There are few boilers that have an efliciency of over
70 porcent, so we have to supply, in the firebox, the 73,000 divided
by 0.7, which gives about 104,000 B. t. u, required from some fuel
under the boilers to produce this gallon of alcohol. When you have
that gallon of alcohol it contains only 80,600 B, t. u.

Threo fuels most likely to be used are fuel oil, coal, and natural
gas. If fuel oil is used they will have to use three-fourths gallon
to produce 1 gallon of alcohol. If coal is used they will have to
use between 10 and 14 pounds. If natural gas is used approximately
100 cubic feet will be required. All these fuels are natural resources
and would be used up practically as rapidly in this scheme as they
are being used up at the present time; in fact, with fuel oil, under
present s)rocesses of reﬁuin%, we would recover about 60 to 70 percent
1 usenble gasoline. Why burn it under a boiler to produce alcohol
with & lower heat content

Now, if we carry this thing through—this may sound facetious, but
if we exhaust our petroleum resources and fina ly come to the point
where we have to use alcohol under these boilers in order to produce
aleohol—it. will require at least l%i gallons of alcohol under the boiler
to produce 1 ﬁnllon back out of the grain, which does not appeal to
me. The whole program is not a real conservation program, so far as
our natural resources are concerned.

I had some other material, sir, that is not immediately aveilable.

Senator La ForLere. You may insert it in the record as part of

this statement, Mr, Jacklin,

Mr. JackuiN, Thank you,
(Subsequently Mr. Jacklin submitted the following supplementary

statement :)

Alcohol gasoline blends are no

to gasoline in several ways,
There Is a tendency for the alcohol to sepurate from the mixture it any

water {8 present, It is estimated that but 14 to 20 teaspoonfuls of water in 10
gallons of a 10 percent blend of aleohol are necessary to start the separation
process, This estimate Is. based on data presented by Bridgeman and Aldrich
in the Journal of Research, volume 20, Natloval Burean of Standards, January

A T-percent blend would separate with the addltion of less water (re-
search paper RP 1059).

If alcohol may be so easlly separated from the gasoline, it might easlly
present a difficult problem beeause of illegul diversion, as mentioned on pages
60 to 01 of the publication Motor Fuels from Farm Products, to which refer-
ence has been made previously.

Since the existing methods of stornge and distribution of fucls do result
in the accumulation of water in tanks, it would seem that some separation
would result from large-scale (and therefore less controllable) use of blends.

I explained in my statement before the committee that it 1s possible to get
an increase In mileage when substituting a blend for gnsoline If the car-
buretor is set to give an excessively rich mixture, as is true in many older
automobtles.

This 18 Indicated by some of the data reported by R. A. Moyer and R. Q.
Paustian In the Iowa State College Progress Report No, VII—“Road Tests
on Alcohol-Gasoline Mixtures,” June 20, 1033, and by chassis dynamometer
data on one 1036 model car contained In a paper Chassis Dynamometer and
Rond Tests of Alcohol-Gasoline Blends, by C. W. Phelps and I. O. Lichty,
bresented before an American Petrolenm Institute meeting In New Orlenns,
May 18, 1939, However, the latter paper shows that the reverse was true in

t superlor motor fuels but In fact are inferlor
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cars (especially the later- models) having. properly adjusted carburetors for
economical operation. In fact the former paper also shows data from two cars
which obtalned appreciably less mileage with a 10-percent blend than with
gasoline, ‘

These data further substantlate the data I presented and suggest that with
any fuel, mileage may easily be Increased in most road vebleles by careful
adjustment of the carburetor. With proper adjustments on both gasoline and
the blend, the mileage on gasollne will be greater since less fuel will be re-
guired to produce a glven amount of power.

Since the blending of alcohol with gasoline produces a mixture with a
higher vapor pressure and n lower average bolling point, blends will cause an
increasge in troubles from vapor lock and burbling. In many existing vehicles,
it may be necessary to relocate the fuel line between the tank and the engine
so that it will be exposed-to lower temperatures than if left where it is, in
order to reduce vapor lock. ‘“Burbling” or boiling in the carburetor bowl and
jets may also be increased with consequent faulty operation. It may be
necessary to shield many carburetors from the heat of the exhaust pipe
in order to procure regular operation with the blend.

On the other hand the high latent heat of alcohol in comparlson to that of
gasoline may result in less satisfactory starting and slower warm-up of the
engine when a blend is used under severe winter weather conditions.

The proponents of blends have often stated that the use of blends wiil
reduce the amount of carbon monoxide in the exhaust gases from engines. This
is not true. The amount of carbon monoxide produced depends on the condi-
tlon of the engine and the richness of the mixture being supplied that engine,
not on the fuel being used. Carburetors can be set so lean that no carbon
monoxide Is found in the exhaust with any fuel. However, engines do not
perform well with such lean mixtures so richer ones are used with the result-
ing production of carbon monoxide. L. C. Lichty and C. W. Phelps present
data confirming this statement in their article Carhon Monoxide in KEngine
Bxhaust Using Alcohol Blends, published in Industrial and Engineering Chem-
istry, volume 20, May 1937.

Broadly speaking, for engine conditions and adjustments glving comparable
performance the carbon monoxide content of the exhaust gases will be ahout
the same regardless of the fuel used.

The cost data from which I quoted in my statement to the committee arve
glven in table I. Obviously, even with corn at 23 cents per bushel, the cost of
the proposed 7-percent blend would be too high for the average motorist,

Tanre T.—Increased cost of T-percent alcohol blends over gasoline of equivalent
octane rating when the alcohol is made from corn priced either 60, 15, or 25

cents per bushel :

Using 31-cent| Using 37.5- | Using 24.2.
aloohol made | cent aleohal | cent aloohol
from 50-cent | made from | made from
oorn 75-0ant corn | 25-cent corn -
Cenls Cenls Cents
0.03 gallon of gasoline priced 5 cents pergallont. 0. h. refinery.... 4.450 4. 850 4,
0.07 gallon ofalcoholf. 0. b, distillery. .. ....oovvimeiiiincnnnnnns 2,170 2,625 1.604
Increased cost of distribution due to increased number of ex- -
pensive short and crosshauls to bringaleohol and gasoline to-
gother, additional storage facilities, and added time and labor
for hlondings... . .voiounioei i caciiniiieniea e . 500 . .500 . 600
Cost of 7-percent aloohol blend.....o.coviniaiuenaannasen 7.320 .78 6.844
1 rrallon of gasoline priced 5 conts at refinery plus Yo cubic
centimeter of tetraethyl lead at 0.175 cent to nssure the ﬁnso-
liue an antiknock mting equivalent to or exceeding the 7
percant alooho) blend..... vectcansedtiesasranonana . 8.176 5.178 81718
Incredsed cost of a gallon of 7-percent alcohol blend over :
' - ineor equivalent or higher octanevating.......... . 2,148 2.600 1.000
The Natlon's Increased motor-fuel bill f the 21,800,000,000 gal- .
lons used annually contataed 7-percent of alcohol. ...... Neemen $468, 700, 000 | $566,800,000 | $3684, 060, 000
Ineroased 00St POr CAL-FOAL. . e oovnarannneznonsnnnnnressanecnnnn $10.04 | i ieiiiiienas
Ml:grl;t; paid par cat-year in State gasoline taxes and licanso 5,03 :
The increasad Gost par Gat-year over the 1033 taxea collected by T
the Btates (PerPeent).. . cceeeecceiisinentanesaclocesiaons] 7 0 Al eenieeeecn s :
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Since the farmer wlill be concerned with both ends of the plan to use alcohol
in motor fuels, because he will supply the corn and will nlso use the resulting

blend, it may be well to examine into the net result to him.
Table II ghows that the not return to the farmer on the basis of 60-cent corn

and 31-cent aloohol is but 24.9 cents per bushel of corn,

TabLm 11—Hstimate of farmer's net rcalization from 1 bushel of corn uscd for

a Y-percent alcohol blend

Cents
Farmer receives for 1 bushel of corn, gross._- . oceoceee-
But he has to buy back distillers’ grains equivalent to about % bushel,
for which he must pay approximately.... ——— 12,5
37.6.

Apparent cash return.
Out of the bushel of corn approximately 2.8 gallons of aleohol can be
made, which in combihation with gasoline in a 7-percont blend will

result in 32.8 gallons of alcohol-gasoline,

Since farmers cousume abo t{» .of the total motor-fuel supply,
the farmer will hav y one-four! 2.8 gallons or 8.2 gallons
of alcohol-gasolf ecause of the higher ¢ of alcohol, a 7-per-

re than straight

about 21456 cents per gallon °
will have to

gasoline of @uivalent quality. Therefore, the far)

pay, or sopgéone will have to pa fog liim, 8.2 times 2. or 17.6 cents

for his ghare of the alcohol-gagoline 'made from his bilphel of corn,

Deductdfrom the abovg, sligwn apiparent cah return. ..o 17.6
Net realfifation by the garmeg for 37 bushel 8f corn (since he'has bought

back $he equivalent of 14 pushel 1 _,thg:form of hyproduct £68ad) ... 19.9
Convepf into ternﬁt 1 bushpl (% tiies 10.0) fg¥ pet return tf farmer

for #1 bushel of- COFMavews *.’_”';..--_‘::., ......... B e W 24.-9

Onfithe foregoing basis, _gﬁ:e chohoi‘ama . 1 bushel &€ corn is 2.8
gallghs, 1 gallon will requigaifhe use of 1/8.3 #of a bdshel of corsy Theretore,
in pfpviding the corn for llon-.of alcoh ,?cg&lng 1 cents, th¢j farmer will
recelye- 1/2.3 tipes,24.9 cants, (thy , 1 nelSfor*his corn) ¢ 10.8 cents,
out @ the entirg price:of the gaion . ng; Jol. The rest, or 20.2 gbhnts, will go
to ofers for pr. esslng,} nsportat, blending costs.

Fugther, it wolild seenjidesirable # exafhins: {nto at least one fRher possible
\s;ayh fo dispose the}@ﬂrpma corup. it fmyg now“avajlable for gaking motor
aleohd . : ]

of com vlth the net cost to thesfinblic, if $he farmer could fe subsidized to
burn th®game corn In his_stoVe. is contharighn is predi

that 60 t4,65 bushels ofiébrn nre eduivalenfigit heat valu
so that suchuse of corn might.displadé coal for farm-hom

TAsLr IIT—OoMgarison of cost of burning corn by u

Tabl§ 111 slnon'é;ligompnrlmm?ﬁ: cost““gt using fhotor fuelfrom 1 bushel

eating or cooking.

alcohol-gasoline 1with
aces

‘3“‘&‘(?&:;: burning in stoves and f:

Since 1 bushel of corn w%!nce 32 1618 of alcohol-gasoline and
that product will cost about 2 8 more per gallon than straight
gasoline, the cost to the motorist or the taxpayer (Including the farmer)
or ulsl:xg up 1 bushel of corn in motor fuel will be 82.8 times 2.145,
equal to.. ——— 8 —

As shown in table II, the farmer will net only about 24.9 cents a bushel
from 50-cent corn under a 7-percent alcohol blend plan. Since the
bushel of corn wounld replace at least 10 cents worth of conl (coal
about $6.25 per ton) if burned in the farmer's stove or sold as fuel
for domestle furnaces, the bushel of corn could be disposed of in that

Oents

70. 4

rtlnanner.at & net cost of—by paying an outright subsidy to the farmer. .14.9

————

Excess of cost by using the alcohol plan :

Deduct the cost of 2.3 gallons of gasoline which the motorist would have
to buy instead of the 2.3 gallons of alcohol which he would ohtain it

subsldlzing. the alcohol-gasoline plan (2.3 times 8 cents) oo ——.__ .

* Net excess or cost of disposing of 1 tiushel of corn: by mhking into -

motor fuel__. - cname 44,0

' '

- B85

iy
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It 18 evident that it would be much less costly to motorists or taxpayers and
to the farmer himself to impose a straightforward tax to pay for having sur-
plus corn burned as stove and furnace fuel, without having to subsidize also
the very expensive process of making corn Into alcohol so that it could be
burned In engines. The benefits to farmers would be exactly the same; the
cost very much smaller.

Another item of expense that would be pald by the general public is the
greatly increased cost of inspection and administration through the Treasury
Department. It appears that their expense would be 8 to 10 times as great

as at present.
CONCLUSIONS

First. There are no particular difficulties, except cost, in using alcohol blends
in existing engines if proper adjustments and revisious are made for the use
of such blend and if one is prepared to accept lowered power, lowered economy,

or a combination of both.
Second. Alcohol blends are not superfor in any technieal characteristic to

gasolines having equivalent antlknock ratings so their use in motor vehicles
cannl?t be justified unless they can be produced more cheaply than these
gasolines.

Third. The apparent benefits to the farmers from this plan seem to be much
less than the penalties inflicted upon the whole populace.

Fourth. The cost of producing alcohol from corn is so high that the use of
an alcohol blend instead of gasoline would result in an economic loss to all
motorists including that large proportion of the farmers not supplying corn
or other materials for the distillers. Indced there is a great question that
there will be any benefit for the farmer supplying the grains,

Fifth. The process of converting corn into alcohol by the most efficlent large-
scale method now known consumes more energy from exhaustible natural re-
sources, such as coal, oil, or natural- gas, than i{s contained in the alcohol

produced. .
Sixth. The manufacture of alcohol from corn or other farm products and

the use thereof as a motor fuel is merely, in the last analysis, a complicated

and expensive method of burning those products,

Seventh. The occasional surpluses of corn could be disposed of much more
cheaply for all concerned by direct subsldy to the farmer of an amount suffi-
cient to permit him to sell his surplus in competition with coal as a fuel for
furnaces than to convert it into motor fuel by the costly process of alcohol

manufacture.
Bighth, The provisions of Senate bill 552 regarding a 7-percent-alcohol blend

are, to my mind, against the best interests of both the farmer and the motorist.
Senator I.a Forrerte. Mr, Barton, you may resume.,

STATEMENT OF GEORGE BARTON—Resumed

Mr. Barton. Professor Jacklin has told you that, considering all
factors, alcohol blends are slightly inferior to, or at least no better
than, straight gasoline with equal antiknock properties, yet they cost
more to produce. He has pointed out that it costs five to six times
as much to produce alecohol as it does to Yroduce an equal amount.
of gasoline, When mixed together the resulting blend is not superior
to gasoline, and yet, of necessity must cost more.

The present proposal, Senate bill 552, would tend to encourage the
use of alcohol blends by exempting them from the 1 cent Federal

asoline tax, and thereby reducing the price differential between the
glends and straight gasoline, ,

If a 7 percent blend costs 1.8 to 2.6 cents a gallon more than
straight gasoline, the proposed 1 cent Federal subsidy would not be
enough to enable blends to compete with straight gasoline on an
equal price basis, : : o

As a representative of motorists I feel quite safe in predicting
that the present bill would fail to accomplish its objective because
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motorists would not be willing to pay a premium on an alcohol-
gasoline blend when equal, if not better, performance could be ob-
tained from a motor fuel that would cost 0.8 to 1.6 cents a gallon less,
I feel quite confidently that this would be the case, knowing how
violently the motorists oppose any increases in the cost of operat-
ing their vehicles, For example, the farm motorists for years op-

sed a driver’s license law in Illinois, one of the reasons cited being
that it would add a cost of 17 cents a year to the operation of the car.

We feel certain then that because blends are not superior as a
motor fuel to gasoline of equal antiknock properties, and since the
blends would have to be sold at a higher price, regardless of the
1 cent Federal subsidy, the proposal embodied in Senate bill 552
would be foredoomed to failure in that it would not create, as antici-
pated, a market for alcohol-gasoline blends.

At this point you may well be thinking, “Well, if you are so
certain that Senate bill 552 will fall short of accomplishing its ob-
iective why, then, are you so concerned as to its possible passage?”

, 88 & representative of motorists, am disturbed about this bill not so
much on account of its own immediate effects but because of tha
chain of events that it is likely to set in motion, If the proposal
passes, the Government thereby has adopted a policy of subsidizing
and encouraging the use of alcohol blends as motor fuels. As soon
as that is done the proponents of the use of blends will undertake
an enthusiastic promotion of the production and use of the blends.
Before the blends can be offered to the motorists they must be pro-
duced. Here capital must be persuaded to i)’rovida alcohol plants and
the other machmerg;dfor marketing the blends. Distribution and
sales medin undoubtedly will be set up in response to the glowin
description of the potential market now made available. Bulﬁ
plants, blending stations, storage facilities, additional gasoline pumps
and the like will be necessitated. National and local regulatons
govprnmf the sale and use of blends must be passed by legislative

odies. Inspection and administrative machinery must be set in mo-
tion, Then, after all this preparatory work has been completed and
all the effort and money have been invested in the sale of blended
fuels, the scheme will reach the point where the motorists will be
asked to buy the blends. At this point, as we have predicted, the
proponents of the use of blends will awaken to the realization that
motorists will refuse to pay a premium on the blends. The next
logical step by these proponents is for them to return to Washington
and demand a greater governmental subsidy, or other action by Gov-
ernment, which will enable blends to compete with straight gasoline
on an equal price basis. It is the likelihood of that development
much more than the hazards in the immediate proposal that cause
us, as representatives of the motorists, to be cﬂsturbed regarding
Senate bill 552,

Because proposals have been so widely and enthusiastically pushed
to penalize straight gasoline so henvilf that it ceases to be used, and
- because we feel sure that Senate bill 552, if passed, would prove
merely a first step in that ultimate direction we desire, as motorists,
to examine some of the effects of these more drastic proposals,

If Government does not decide to increase its then-existing subsidy
of 1 cent a gallon to 2 cents or more a gallon, then it is highly prob-
able that the additional cost will be passed on in some form to the
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consumer of the blends—the motorist. I realize that the motorist has

‘been taken for an easy mark. He has been subjected to constantly
increasing taxes for years. He paid last year an average total tax
of $58.36 on the operation of his car. The motorist is not a rich man
who can stand more and more tax burdens. He is on the average, in-
stead, & man with an income of $20 to $30 a week, He is a worm
that is just about ready to turn. The time has come when he is going
to find some way to keep down his motoring costs, and the thing most
to be feared is that the motorist may be forced to keep his cost down
by buying less fuel and using his automobile less. That action prob-
agly would have effects on industry more far-reaching than the trou-
bles now in the farm industry.

If the additional.cost of blends is passed on to motorists in the form
of enforced greater cost of metor fuel, we may find a decreased motor
transportation and an im%uired motor industry to be the result. If
the additional cost of the blends is met by subsidy through diverting
motor revenues, the eventual result will be the same. The highway
system-of the Nation is right now at a stage where extensive improve-
ments are required to forestall a decrease in motor transport as a
result of inadequate highway facilities.

The proponents of the alcohol-gasoline legislation have stated that
its purpose is to help the farmor. They think he would benefit

reatly by the use of his products for the manufacture of motor

uel—and so he would if the cost factor were more favorable. As
things stand, however, the farmer himself would be required to bear
additional costs from the forced use of blends. Farmers use about
one-fourth of the motor fuel consumed in this country. If the price
goes up they must pay; if the higher cost is met by tax exemptions
or diversions theiy ose the benefits of ronds and governmental serv-
ices for which the diverted revenue had been paying. They ma,
have, in addition, to meet new taxes to replace the funds which will
have been applie(i to the subsidy.

Morcover, this alcohol-gasoline scheme is not one that would work
out to the benefit of the farmer alone, or even in the greatest part.
He would find a market for grain, to be sure, but right away he has
to buy back the equivalent of one quarter of what he sells because
the distilleries must get rid of the byproduct feed left over after the
alcohol has been extracted or else the cost of alcohol becomes still
higher. Experts on alcohol manufacture estimate (see appendix A?
that out of 50 cents received for a bushel of corn, the farmer will
net only about 28 cents after he has paid for the byproduct feed and
met his own extra cost of motor fuel. Stated another way, out of
81 cents received by the distillery for a gallon of alcohol, the distill-
ing and transportation agencies will net 18.8 cents, while the farmer
will get only 12:2 cents. In other words, the farmer, after all, re-
ceives the small end of the benefits from the plan, o

Theoretically, the use of blends is proposed to aid farmers in gen-
eral. Actually it could be of benefit to only the favored few living
within hauling distance of distilleries. Only they could get the new
market for products. Other farmers would have increased fuel cost
or incre tax burdens but no markets for their products. Some
farmers would be unfavorably affected. It could mean only expense
to cotton or dairy farmers, for example. It would mean a loss of
part of their revenue to the farmers who at present receive an annusal
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revenue of $200,000,000 from leases and royalties on lands from which
oil ig produced. There is also some possibility that the drain on the
fertility of the soil in order to produce new grains for alcohol could
hardly be justified economically at a time when less expensive motor
fuels are available abundantly. L.

Right here it seems pertinent to inquire where the alcohol for a
7 or a 10 percent blend would come from, The Department of Agri-
culture, in its miscellaneous publication, No. 827, has indicated in the
first pface that all surpluses and culls of all crops would not be
sufficient to make enough alcohol to equal 7 percent of the present
motor fuel consumption. And where would the alcohol be made?
Present alcohol plants arve not situated close enough to sources of
farm materials or to all motor markets. Facilities are now lacking
to make all the alcohol that would be needed. Therefore, obviously,
more plants would be required. It is estimated that more than 400
plants of a capacity of 10,000 gallons a day would be needed, scat-
tered throughout the country, to produce alcohol for even a ¥ per-
cent blend on a national basis. But it seems wholly unlikely that
pri]vate capital would be put into anything so speculative on a scale
SO large.

Prigate investors would not likely put money into a business to
produce a product which depends entirely on governmental subsidy
or favor for its ability to meet competition. This is a)articularly true
when we recognize that the alcohol business would depend, even for
its raw material supplies, upon products which might be available in
one year and not available in the next because of drought or other
disaster—products which might be relatively cheap in one year and
practically prohibitive in cost in another. The experience of the
Atchison, Kans., alcohol plant has indicated that it is practically im-
possible for such plants to operate when prices of corn and other
grains soar in drought years. Yet even in drought years overhead
costs continue.

Where would the money come from even to get the alcohol plants
built? There has been much talk of building power alcohol plants in
the past 5 or 6 years, but actually the only one which has been built
and operated is the Atchison plant. It is now shut down and, from
the practical point of view, a failure.

Private investors would hesitate a long time before they would
participate in a movement to try to force upon consumers a product
in as little actual demand as alcohol-gnsoline. True, a certain num-
ber of idealists think it would be a great thing and are ready to try
it. But at Sioux City, Iowa, a year ago the demand soon failed after
it had been whipped up b%’ a great Ymmotional campaign by the
chamber of commerce and after blends had been put on a competitive
basis through having jobbers and dealers absorb the extra cost. The
jobbers and dealers lost their enthusiasm because .they had to pay
too dearly. Once the novelty of using the fuel wore off the motorists
were not interested. They did not find it a better fuel. If they had
wanted it there would be a large sale in Sioux City today instead of
practically none, :

By -persons who are familiar with the problems that avise in the
mar, :etmiz of motor fuel it has been pointed out that forced use of
alcohol blends would cause a chaotic situation from which motorists
would be bound to suffer, Unscrupulous dealers would be practically



28 USB OF ALCOHOL FROM FARM PRODUCTS

invited to make an extra cent or two or three per gallon by omitting
the alcohol or by taking it out and substituting straight gasoline.
Chances for a cent or two of extra profit per gallon make a great differ-
ence in the motor fuel business, There has already been sales diffi-
culty because of attempts to evade motor fuel taxes on gasoline, If
alcohol blends were in use, it would be easy for the dealer to substitute
gasoline or even cheaper alcohol made from wood or even from pe-
troleum. To prevent his doing so would take an army of inspectors.
Even then the administration would not be easy because of such com-
gg:(;ations as this: A dealer might buy a legal blend of gasoline, but

use of moisture in the i;asoline tank the blend might separate,
An inspector taking a sample might then find it deficient in.alcohol
and charge a violation of the law without the dealer being intention-
ally a violator at all. Such incidents have been reported from France
and other foreign countries where alcohol blends have been used.
There is the further problem of attempting to control the distribution
and use of a tax-free alcohol and its relation to the beverage industry.

One of the arguments often advanced in favor of alcohol blends
is that they will help to conserve our petroleum supplies, That argu-
ment must be advanced with the tongue in the cheek. A 7- or even a
10-percent blend could not possibly .prolong the petroleum supply
more than 7 to 10 years in a hundred. Much more is being ac-
complished in more practical ways to provide for the future.

“There is constant improvement in methods of discovering petroleum,
of getting it out of the ground, of making it stretch, or of doing a
larger amount of work. Technologists already know how to extract
motor fuel from coal at less than the cost involved in making alcohol.
Since there is enough coal in sight for at least the next 1 years
the motor-fuel supply is in no such immediate jeopardy that use o
an expensive fuel like alcohol is called for.,

As has been pointed out by Professor Jacklin, there is a decided
fallacy in the argument that the use of alcohol as a motor fuel is a
way to conserve irreplaceable resources. Actually, it is necessary to
use up more heat units by burning coal, oil, gas, or other irreplaceable
natural resources than are contained in the alcohol so produced. Thus
the manufacture of alcohol actually wastes irreplaceable natural re-
sources as measured by heat units. It would be more in the nature
of real conservation to turn the coal, fuel oil, or gasoline into motor
fuel directly and to forget all about making alcohol,

In advancing proposals to force the use of alcohol blends by out-
lawing straight gasoline or subsidizing blends it may be objected
that they involve a new principle in this country, namely, that ot
telling the customer what he must buy whether he wants to or not.
This principle is unsound, unfair, and un-American. It may estab-
lish a principle which might well open the door to endless bickering
between competing industries and endless attempts by rival in-
dustries to gain advantages of subsidies or tax exemptions. Why not
subsidize furs to enable them to compete with woolt Why not bring
back the horse and buggy by putting a prohobitive tax on the auto-
mobile? The principle 13 about the same,

Fundamentally all alcohol-gasoline schemes are plans to make it
possible_to burn crop surpluses by the help of expensive methods of
turning them into motor fuel so that they can be burned in engines.
Ordinarily there is a tendency to reject with horror any thought
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that farm products in use for present purposes should be burned as a
fuel in home stoves and furnaces, But careful figuring by experts
of the costs involved will show that if you take a given amount of
surplus grain and burn it as a fuel in furnaces you can pay the
farmer as much as he will get out of the alcohol-gasoline scheme,
Still at the same time gou get off more cheaply than if you have to
manufacture gallons of alcohol and then smy the difference in cost
between their value and the value of gasoline. For example, if wa
consider a 7-percent blend, even 1 bushel of corn will make about
32.8 gallons of blend costing around 2 cents more per gallon than
gasoline. In other words, the motorists will have an extra fuel cost of
65 cents in helping to dispose of that bushel of corn on which the
farmer will net about 28 cents.

If you must call upon motorists or taxpayers generally to pay for
somg way of getting the farmer 28 cents a bushel for surplus corn,
why not impose the tax and pay it directly to the farmer on condition
that he burn the bushel of corn in his cook stove or sell it to his town
neighbors rather than compel motorists or taxpayers to pay 65 cents
to nccomplish the same thing in a very complicated and roundabout
way? I refer you to appendix B.

In summary, may I emphasize the following points:

Alcohol-gasoline blends are slifghtly inferior to or at the most equal
to a straight gasoline of equal antiknock properties in value as
motor fuel,

Since alcohol at the distillery costs approximately six times as
much as gasoline at the refinery, and with the cost of extra steps in
the production of alcohol-gasoline, blends must cost more than
straight gasoline,

Even a 7-percent alcohol blend though exempted from the 1-cent
Federal gasoline tax would still cost a motorist more at the gasoline
pump than would straight gasoline, provided the alcohol in the blend
came from farmers’ grains. :

Since it is no better and would cost more the motorist would not
p:u'clmse the tax-exempt 7-percent blend as proposed in Senate bill
552,
The great danger from the motorists’ point of view in Senate bill
552 is that should the bill be passed, machinery would be set in
motion which would continue until it had brought about the universal
and compulsory use of alcohol-gasoline blends.

The compulsory use of blends as motor fuel should be avoided
because— '

(@) As additional fuel cost is created, it must be met by some
source—motorists or general public.

(b) Such a small proportion of the additional cost of fuel finds
its \wa}:i back to the farmer for whose relief these costs are to be
incurred.

(¢) To enable the widespread use of blends serious adjustments
would be necessary in the economic structure in order that adequate
supplies of aleohol could be produced. _ , A

(¢) Tremendous diﬁicultips would be experienced in enforcing the
actual sale of gasoline containing the rated percentage of aleohol.

(e) The use of alcohol made from grains for motor fuel fails as a
mensure to conserve irreplaceable natural resources. '

1606843938
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(f) Surplus grains instead of being burned as alcohol in engines
can be burned direct in furnaces with equal advantage to the farmers
he wants to or not is unfair and un-American,

) The whole proposal to force the motorist to buy blends whether

g !
an((l less cost to society.
APPENDIX A

Estimate of farmer's net realization from one bushel of corn used for a ¥ percent
alcohol blend

Farmer recelves for 1 bushel of eorn, grosS. o oo $0. 50
But he has to buy back distillers' grains equivalent to about one-fourth

bushel, for which he must pay approximately.... . oo - . 125

Apparent cash FetUrn . o e . 375

Out of the bushel of corn approximately 2.3 gallons of alcohol can be
made, which in combination with gasoline in a 7-percent blend will
result in 32.8 gnllons of alcohol-gasoline.

Since farmers consume about one-fourth of the total motor fuel supply,
the farmer will have to buy one-fourth of 328 gallons or 8.2 gallons
of aleohol-gusoline. Because of the higher cost of alcohol, a T-percent
blend costs ahout 2 cents per gallon more than straight gasoline of
equivalent quality, Therefore, the farmer will have to pay, or someone
will have to pay for him, 8.2 times 2, or 16.4 cents for his share of the
alcohol-gasoline made from his bushel of corn.

Deduct from the nbove shown amount_ ..o i 164

r——

Net realfzation by the farmer for three-fourths of a bushel of corn
(since he has bought back the equivalent of one-fourth bushel In

the form of byproduct feed) e 211
Convert into terms of one bushel (4/3 times 21.1) for net return to
farmer for one bushel of corn. oo e . 28t

On the foregoing basls, if the alcohol made from one bushel of corn is 2.3
gallons, one gallon will require use of 0.63 of a bushel of corn, There-
fore, in providing the corn for 1 gnllon of alcohol, costing 31 cents, the
farmer will receive 0.53 times 28.1 cents (the price he nets for his corn)
or 12.2 cents, out of the entive price of the gallon of alcohol. The rest,
of 18.8 cents, will go to others for processing and transportation costs.

APPENDIX B

Comparison of cost of buyning corn by using alcohol-gasoline with cost of burning
in stoves and furnaccs )

Since 1 bushel of corn will produce 32.8 gallons of alcohol-gasoline and that
product will cost ahout 2 cents more per gallon than straight gasoline,
the cost to the motorist or the taxpayer of using up 1 bushel of corn
in motor fuel will be 32,8 by 2, equal to e am——
As shown in appendix A the farmer will; net about 28 cents a bushel for
corn under n 7-percent alcohol blend plan. Since it can be assumed that
the bushel of corn i8 worth at least 10 cents if burned In the farmer's
stove or sold as fuel for domestic furnaces, the bushel of corn could
be disposed of In that manner at n net cost of oo oooe .18

By paying an ontright subsldy to the farmer ; excess of cost by using
the alcohol, plan. : ; -- 476
Deduct the cost of 2.8 gallons of gasoline which the motorist would have )
to buy instend of the 2.3 gallong of alcohol which he would obtain if
subsidizing the aléohol-gasoline plan (2.3 by 6 cont8) o __.____ U § 11

Net excess of cost of disposing of 1 bushel of corn by making into
- motor fuel . - —— .36t
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It is evident that it would be much less costly to matorists or taxpayers to
impose a straightforward tax to pay for having surplus corn burned as stove
and furnuce fuel, without having to subsidize also the very expensive process
of making corn into aleohol go that it could be burned in englnes. The benefits
to farmers would be exactly the same; the cost very much smaller,

STATEMENT OF KIRK FOX, EDITOR, SUCCESSFUL FARMING, DES
MOINES, IOWA

Senator La ForLerre. Will you state your name, please {

Mr, Fox, My name is Kirk Fox. I am editor of Successful Farm-
ing, published at Des Moines, Iowa, with a circulation of 1,150,000
concentrated almost entively in the Midwest. I am also chairman of
the agricultural committee of the Des Moines Chamber of Commerce,
and a member of the agricultural committee of the United States
Chamber of Commerce. I speak, however, only as editor of Success-
ful Farming,

Senator L Forugrte. Will you plense proceed, Mr. Fox, to make
any ?statemont you desire to make concerning this proposed legisla-
tion
Mr, Fox. My interest in the matter of converting agricultural prod-
ucts into power alcohol goes back to the first suggestion of the idea
in the State of Illinois. I have hoped during that entire period that
something practical would develop from it. I remain to the present
time open-minded on the subject.

In 1933 the State of Towa was considering a bill making it com-
pulsory to use a blend of power alcohol and gasoline. At that time I
was active in opposition to the bill—first, because it was compulsory;
sceond, beeause there was not a sufficient alcohol supply available,
nor facilities for producing the alcohol at that time; third, there was
no information as to costs, collection, supplies, blending, or anything
else; fourth, my fear of promoters. My memory goes back sufficiently
to recall the number of dead creameries throughout the State of Iowa
which were built where there were no cows, hoping that cows would
follow the creameries, which they did not do.

I am also aware of the recent development in Nebraska of Jerusa-
lem artichokes, which proved to be entirely n_promotional scheme.
I am also aware of the attempts by Jowa and Minnesota to try hemp
in recent years. So I appreciate the ease with which the proposition,
once given indirect encouragement by the Government, is followed up
by the promoter.

At that time it was difficult to oppose such legislation, because our
corn was ridiculously low in price. However, in a very short time, I
believe a year or slightly over, it was so high in price, because of the
extended drought, that we were obliged to import corn from South
America in order to save our livestock producers. Under such cir-
cumstances, where would the industrial alcohol plants, built to utilize
farm products, have obtained their agricultural raw material? The
price of alcohol would have skyrocketed to a point where it was
impractical to manufacture it and even attempt to use it in motor
fuel, with the result that alcohol plants woald have been idle in 1984,
1935, 1936, and 1987, when corn was higher than the maximum raw-
material price in the alcohol industry of 50 cents per bushel. -

Again this past winter there was introduced a bill making compul-
sory the use of alcohol blends in Iowa. I played no part in that
matter, as the bill did not come out of the sifting committee,



32 USE OF ALCOHOL FROM FARM PRODUCTS

In 1933 there was a much smaller amount of dependable informa-
tion in regard to the production of power alcohol, Since then con-
siderable additional studies on various phases of the problem have
been made, including the United States Department of Agriculture,
Miscellaneous Publication No. 827, Motor Fuels From Farm Prod-
ucts, However, this informntion does not justify hopes for imme-
diate general development of power alcohol.” On the contrary it dis-
closes numerous additional obstacles which previously were not so
clearly outlined. The United States Government recognized this
situation when it authorized building of the great research labora-
tory at Peoria, Ill. Certainly any legislative program undertaken at
a time when so many basic problems remain unsolved would be

premature. L. .
Far from solution is the primary obstacle of an assured supply

of farm raw materials at prices which do not make the cost of alco-
hol and of alcohol motor fuels prohibitive and yet which are attrac-
tive and profitable to farmers, A letter written by Milo Perkins,
February 18, 1939, to Senator Reed, reaffirms this conclusion,

[Reading:]

Drar SENATOR REED: This I8 to explain to you why favorable action was not
taken on requests made by the Atchison Agrol Co., Inc., Atchison, Kans., for
assistunce by way of supplying them with a quantity of corn or other materials
as a source of alcohol, at prices below current market values, sufliclent to
enable them to operate their plant during the current erop year.

The Federal Surplus Commodities Corporution has no supply of corn or
grain sorghums avallable which it could furnish to the Agrol Co., nor is it
subsidizing the exportation of these commoditics. Also from information avall-
able, as a result of careful studies which have been made of the subject in the
Department over a long perlod, as well as from information furnished by Dr.
Young and his associntes. it is evident that the cost of production of industrial
alcohol for power uses, under present conditions and at even the lowest probable
cost of materinl required as a source of alcohol, is much higher than that of
gasoline. There seems little probabllity, therefore, that such an industry, even
under the most favorable conditions of plant facilities and efficlent management,
would be able to operate without a subsidy, at any time now predictable, If
the Department should make an investment in the development of aleohol pro-
duction from agricultural products, culls, and wastes for motor fucl, it would
seem advisable that it be undertaken in connection with one of the experl-
mental laboratorles soon to he established.

At the time that Dr. Young, Dr. Christensen, and Mr. McKeen, of the Agrol
Co., were in Washington, about November 1, a number of conferences were held
wltix representatives of the Department and from statements obtained it ap-
peared that under present operating and marketing conditions corn would have
to be obtained at a price of about 28 cents per bushel £, o. h. Atchison, Kans.,
to enable the Atchison Agrol Co. to manufucture and market thelr product on a
moderately profitnble basis, Subsequent investigation by a representative of
this Department has thrown considerable light on the financial and operating
conditions of the plant, but it is not wholly clear that the.plant could be oper-
ated profitably even if corn could be obtained at a cost of 28 cents at the plant
when merchandising costs are considered. Although corn has at times been that
low in price, it {8 not to be anticipnted that such prices will exlst with sufficlent
regularity to permit regular operations of the plant, The Department would not
wish to continually subsidize such an operation though it might be willing to
subsidize some form of research temporarily. It is doubtful, however, whether
research conducted at ‘the Atchison plant would yleld results comparable to the
necessary investment hy the Government. )

For these reasohs it appeared inudvisnble and of doubtful future benefit for
the De{mrtment to undertake to subsidize the operation of the Agrol plant,
especinily because of .the announced program of research on. the subject. .
e : - (8igned) Miro PERKINS,

. Associate Administrator,
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To me this letter stron%ly emphasizes the myriad difficulties still
shead in making power alcohol a practical commercial proposition.
Many other interests concerned with farm welfare apparently share
my conviction.

To my knowledge, none of the editors of major farm publications,
and probably few of those on lending newspapers in the Midwest,
have indorsed this proFram. Furthermore, none of the major farm
organizations, especially those having their membership large}Iy in
the Midywest, has seen fit to sponsor the conversion of farm products
into alcohol for motor fuel. Such lack of enthusiasm in other quar-
ters has been a signal to me to go slow and to examine with extreme
care all factors in the plan.

We are considering today S. 552 which would waive the Federal
tax for 1 cent on gasoline for all motor fuel containing 7 percent of
aleohol made from agricultural products. In my opinion, such an
exemption would of itself have little immediate effect, since the 5 to
6 times higher cost of alcohol at distillery over gasoline at refinery
makes it certain the increased cost of 7 percent blends would be at
least double the i-cent tax exemption, The basis of this statement
is the Department of Agriculture’s careful estimate on page 56 of
Miscellaneous Publication 827 of average costs of alcohol made from
50-cent corn, revealing that such alcohol f£. o. b. distiller{', exclusive
of any profit, costs 80.8 cents per gallon, compared to the price of
gasoline at refinery over the past several years of only 5 cents per
gallon. In addition, the picture is made still darker by the statement
in the third progress report of Iowa State College, issued in 1933,
that it apparently would cost about one-half cent more per gallon to
distribute alcohol blends due to the necessity for additional storage
facilities, higher transportation costs in bringing the alcohol and

gasoline together, and increased handling costs. .
reviously stated, I am a member of the agricultural com-

As I
mittee o? the Des Moines Chamber of Commerce. As a consequence
I am interested in new agricultural industries. We have lots of

ground around our city in which we would like to see more factories
and we do not propose to let Sioux City or any other neighboring city
get ahead of us. I have watched the Agrol situation at Sioux City
with interest but felt that it was entirely too experimental for us to
seek with enthusiasm. 'I do not wish to make offhand statements
here whose inference might be derogatory to the proponents of the
bill under discussion. I am away from home and do not have access
to my files, so with your kind permission, Mr. Chairman, I would
appreciate the opportunity of adding data I have obtained on the
situation,

Senator LA Forrerre. We will be very glad to have that, Mr. Fox,
in the record as a part of your statement.

My, Fox. Thank you, sir.
Senator La Forrerte. To be furnished as soon as possible.

Mr, Fox. Yes, sir. .
© Because all the evidence must lead one to the conclusion that the
subsidy proposed in the bill under consideration cannot possibly be

effective, is }t not reasonable to think that its proponents will in the
near future ask for additional consideration? It is like the old story
of the camel getting his head into a tent and before very long liaving
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his whole body inside. Only a few concessions of this kind would be
necessary to place alcohol blends on a basis where their use would be
compuleory, and I do not like anyone telling me what I must eat, or
wear, or use in my automobile tank. I can picture the enthusiasm of
Pennsylvania and New. York farmers at burning alcohol in their
niotors supposedly for the purpose of increasing the price of corn
which they are obliged to buy in large quantities. Furthermore, if
the principle of sugsidies to give preference of one product over
another is accepted, I would expect to see in a short while demands
from the dairymen that cheese Le given preference over pork chops
and beef steak.

But let’s assume for a moment that such a subsidy or tax exemption
was on the statute books making it compulsory to use alcohol blends
of 7 or 10 percent in motor fuels. In the light of costs already quoted
every user of motor equipment in the United States would have forced
upon him at increased cost a fuel worth no more, or throw the cost on
the Government. Through all the ramifications of our present com-
plex Government machinery such taxes would necessarily filter, leav-
ing ‘gmat uncertainty as to who would eventually benefit and who
would pay. Frankly. in the light of present costs of production of
power alcohol the whole scheme seems a very expensive and ineffec-
tual method of giving the farmer a subsidy. We are now granting
vast subsidies to agriculture through the machinery of the k A Al
There can be no question concerning the source of such money or to
whom it is paid. ‘

The biggest joker in the proposal which I can see is the fact that
farmers themselves consume one-fourth of the motor fuel, even up to
50 percent in some farm States, and if the price was increased they
would share generously in the job of digging up the money to pay
their own benefits. And for the farmer, gasoline is largely a manu-
facturing expense. Regardless of farm prosperity or depression, his
tractor must prepare the soil and harvest the crops—his truck must
move them to market. Even his nutomobile is a necessary part of his
farm equipment and most of its mileage is for business reasons.
Farm gasoline consumption is inescapable and therefore stable.
Should Uncle Sam be so kind as to absorb the increased cost, his
money eventually comes from the people, and the farmer, being a
consumer, pays his share of the general tax directly or indirectly.

Another Ethiopian in the woodpile is the charge between the
farmer’s cornerib and his fuel tank imposed by the vast number of
?J%encies necessarily involved in converting his crop into alcohol.

rtainly the distillers, the shipping agents, the banks, and a multi-
tude of others would take their cut. It is an entirely different sys-
tem than converting a bushel of corn into horsepower by dumping it
into a feed box for old Dobbin,

Unfortunately the farmer who turns over 56 pounds of corn or
its equivalent to the alcohol manufacture is not rid of that amount
of surplus feed, for 12 to 16 pounds of byproducts will be left over
after the most efficient distillation processes have done their best.
And, of course, the city automobile driver is not going to help take

this byﬁroduct. He converted his stable into a garage years ago—

if he ever had a stable in town. o
"In Iowa I have watched the growing problem of soybean crushers
in finding a market for their excellent byproduct, soybean oil meal.

s
>3
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On numerous occasions we have carried editorials at the sulfgestion
of manufacturers who explained that inability to sell their byprod-
uet readily was holding down the price they wore able to pay farmers
for raw soybeans, Distillers have alwu¥s been plagued with the by-
product of their industry, many being forced to maintain their own
feed-lots in which to dispose of their wastes. Being high protein
feed the distiller’s product would necessarily compete in the open
market with cottonseed meal, linseed meal, and soy‘)ean meal.  Cer-
tainly the fellow who prociucod these other crops would not be
excited about helping out the corn grower by buying his byproduct.

While I frankly discount the possibility of this \)roposn] accom-
plishing anything, let us n%ain assume that we had such a statute
and that it did work. Would not its success have a definite depress-
ing effect on the farmer’s returns from oil lands? I cannot forget
that farmers in many States now profit from leases and royalties on
oil to the extent of $200,000,000 a year.

And while we are assuming that such a law was operating, how
“would it affect grain prices? We have the propenents’ answer be-
“cause they argue that such an outlet for crops will incrense prices.

We have already seen in the statement by Milo Perkins that even
at very low corn prices it is out of the question to produce alcohol
profitably for motor fuels. Certainly if their use increased prices,
would it not immediately make impracticable the conversion of corn
into alcohol? The situation would be aggravated it seems to me by
the fact that the distiller must draw supplies from a relatively sma 1
area in order to escape high transportation charges. Naturally, the
local level of prices would quickly respond to such a market, but un-
fortunately the price of byproducts would necessarily be Jepl%ssed
because greater quantities’ would be dumped into a small area of
consumers. Upon the rock of collection costs was wrecked our
Midwest. paper mills which at one time proposed with much ballyhoo
to convert our straw and cornstalks into commercial products.

I have been on some good Iowa and Illinois farms whose owners
once thought that there was no limit to the amount of corn they
could raise, Mounting weed problems and inoreased threats from

disease and insects clearly point to the need of changing that philos-
ophy. And on its poorer more rolling lands evidences of excessive
corn production may be found anywhere. Only last week 1 spent &
day tramping over one of Iowa’s midcounties viewing farm after
farm completely ruined by the excessive growing of intertilled crops.
Waiving aside all my other objections and_granting that the plan
succeeded, would it not stimulate increased })roduction of corn at
the very time the Government is paying the farmer enormous sums
to reduce it? To tell the farmer he might go ahead and produce
to the limit would defeat the present program which deserves a
thorough trial before it is rejected for something different. Fer-
tility removed by the crop alone is not the big loss about which I am
concerned, It is fertility %oing down rivers in the form of soil dug
up between the corn rows by raindrops.  Already our leading farm-
ors are swinging sharply to a gmss economy, finding that by ){)reserv-
ing green orops in the silo a high percentage of protein is obtained
an onlg' a minimum loss through soil erosion is suffered. Eminent
authorities have stated that should the corn States operate their land
with due regard to soil conservation no surplus corn would be avail-
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able. Actually in 18 years (1915 to 1928) the excess corn carry-
over was sufficient to maintain an alcohol-production program 1
ear only. 1$See’ U. S. Department of Agriculture, Miscellaneous

ublication No. 827, p. 28.)

I oppose this legislation because:

1. Method of the bill points eventually to compulsion.

2. There has not yet been demonstrated the commercial feasibility
of producing alcohol from farm crops for blending with gasoline to
produce motor fuel.

8. Research work so far has revealed as many handicaps as possi-
bilities. It should continue under absolutely impartial direction.

4. Total agriculture production is insufficient to lproduce enough
raw material for national consumption program of alcohol for motor
fuel. Most locations are so lacking in raw materials as to make such
a pro’%mm economically unworkable.

b. The subsidy proposed is not sufficient to offset present production
costs. However, 1t would be sufficient to set unscrupulous promoters
upon businessmen and farmers alike.

6. Should the proposed bill lead to further Government subsidies
sufficient to bring about the use of alcohol in motor fuels, the farmer
would benefit to a very small degree as compared with distillers, and
handlers. Furthermore, only a relatively few farmers could obtain a
portion of the small benefits returning to agriculture while all farm-
ers would help bear the bosts of the proposal.

Now, as I have put my notes together briefly and hastily, I would
appre({nate, sir, the opportunity of extending my remarks in the
record.

Senator .o Forrerre. You may have that privilege. The com-
mittee will stand in recess until 10: 30 tomorrow morning,

(Subsequently Mr. Fox submitted the following material :)

PXTENSION oF REMARKS oN S, 552 BY KRk Fox

The most ambitious campaign for alcohol-gasoline ever staged in Towa,
possibly in any reglon of the United States, took place at 8foux City between
December 1037 and May 1938, The Chamber of Commerce of Sjoux City
actively participated in the promotion of alcohol blends, on the promise that
it Sloux City satisfied certnin conditions a plant would be erected there -
similar to the one at Atchizon, Kans. As a member of the agricultural com-
mittee of the Des Moines Chamber of Commerce, I naturally watched de-
velopments with deep interest, The facts as I was able to obtain them were
substantially as follows: . . S .

The campaign failed and 8ioux City has no power-aleohol plant., At {ts crest,
in March 1938, alcohol blends were credited with constituting as high as 85
to 40 percent of total motor-fuel sales In Bioux Qity, and as high as 160 of
the approximately 800 retail outlets in the area were reported- as selling blends.
In March 1938 about 1,800 gallons of alcohol, or “Agrol fluld,” the product
of the Atchison, Kans,, power-alcohol plant, apparently were sold daily, admixed
with gasoline in about a 10-percent ratfo. Yet when the plant fafled to ma-
terialize and the chamber of commerce abandoned its promotion efforts, ‘de-
mand for alcohol blends fell off rapidly, as partly demonstrated by published
tax figures on imports into Iowa of Agrol fluld by the Atchison Agrol Co,
for the first 7 months of 1038, '

Month ; : Gallons | 'Month : : Gallong
January-. - 4,056 “May - 16, 747
February e - 24, 646 June e - 9,184
Mareh o 80,0821 ' July cemmedicieass B, 004
Apri] s - 17,289 |- oo : '

-blended motor

Nore.—These fignres are exclusive of an; rol Fluid or finished )|
fuel which lqaegy 1ggber {mported Into Iow{ %ﬁd on wglch the jobber himself paid the
State gasoline tax.
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A survey published in National Petroleumn News, September 28, 1938, in-
dicated that retall outlets handling alcohol fuels had dwindled to 28, and
estimated that alcohol-gasoliue snles then constituted b percent of total motor-
tuel sules of those Jobbers who continued to handle blends,

The first aunouncement of the Chemical Foundation's intention to ercct a plant
at Sioux City similur to the one at Atchison, Kans.,, was made through an
intermediary at the S8ioux City Chamber of Commerce's annual dinner, Decem-
ber %ﬁ, lﬂgg, and was reported as follows in the Sloux City Journal of Decem-
ber 15, 1038: '

“Selection of Sioux City ns the site for a half-million dollar plant to convert
corn, kaflir, rye, and barley into power alcohol was announced Tuesday evening
at the annual banquet of the chamber of commerce in the Martin Hotel. Plant
construction s to begin in the spring. :

*“The announcement was made by O. I. Brownlee, Tribune editorinl writer,
on behalf of Leon K. Champer, of Atchison, Kans,, where a plant now is in
gpumtlon. Mr, Champer is assistant to Dr, Leo M. Christensen, inventer of the

uel,
“The concern will be known as the 8ioux City Agrol Co., a subsidiary of
Chemical Foundation, Inc,, of New York,

“The product to be manufactured is a power alcohol which will be blended
with gasollne for motor fuel. The blended fuel is sald by Dr. Christensen, for-
merly of the Iowa State college faculty at Ames and now associuted with the
(f)pelmtion. Mr. Champer I8 assistant to Dr. Leo M. Christensen, inventor of the

uel, :
“The Sioux City plant will consist of two units, ono for making the alcohol
and the other for making dry ice. The alcohol unit will cost $400,000 and the
other $100,000, It is anticipated that between 50 and 60 persons will be em-
ployed directly by the company and between 1,000 and 1,500 indirectly. The
plant will use about 1,500,000 bushels of grain a year.

“At Atchison that plant is manufacturing 10,000 gallons of ¢he alcohol dally
utl;:l payhllgs 10 cents a bushel over the current market price for corn and the
other grains,

“Blending plants are to be established in Iowa, South Dakota, and Nebraska,

“Mr. Brownlee will confer with the board of directors of the chamber of
commerce at its meeting in the Martin Hotel today on the proposition, He said
that the new business comes to 8ioux City without strings, as the company has
no stock to sell and wants no other concession from the city but its cooperation

and goodwill,
“Businessmen welcomed the establishment of the plant here as a new outlet

and good will.

“The Sioux City plant will consist of two units, one for making the alcohol
by Dr. Leo M, Christensen, then vice president and general manager of the
Atchison Agrol Co., a subsidiary of the Chemical Foundation,

“Dr. Leo M. Ohristensen, vice president and general manager of the Atchison
Agrol Co., Wednesday explained to a group of business and professional men
what Sioux City would have to do in order to get the power alcohol plant the
Chemlcal Foundation, Inc., pro, to establish here. .

“The requirements are as follows: . ‘

“1. Sloux City must satisfy the company that the surrounding territory will
supply sufficient raw material to keep the proposed plant in operation.

“2. Stoux City must show a prospective demand for the blended product that
will guarantee the consumption of at least 8,000 gallons of alcohol per day-here
and in nearby territory. . L ’

“In comment on the second requirement, O. L. Brownlee stated that already.
agsurances had been recelved of a 400,000-gallon-per-month distribution of the
blended product, . : . " .

“I, W. Reck, head of the Sioux City Milk Producers’ Association, said hia
organisation would take 5,000 gallons a month. .o ‘

“Dr, Ohristensen: gave & half-hour talk, going. into the history. of power
alcohol and forecasting possible future uses of that product. He predicted
the coming of the time (in.the somewhat distant future) when automobiles
would be 'run wholly by alcohol power, That, he explained would necessitate
the use of ongines quite different from those now in use, . - .

. *The .present popular. blend of alcohol and gasoline 'is in proportions of 1 to
10, or thereabouts. The gasoline' must be of high quality. o Co

-“Dr. Christensen suggested the possibility .of one of the large oil ‘companies
running a pipe line into Sioux Olty in case this territory should become a large
user of the gasoline-alcohol blend.” '
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Subsequently it was announced that the Bloux Oity Chamber of Commnierce
had appointed an “Agrol” committee to aid and cooperate with the Atchison
Agrol Co. in the test whether a demand for 8,000 gallons of alcohol in motor
fuel could be demonstrated in and nearby Sioux City, and whether some form
of contract could be negotiated with farmers to supply sufflclent crop raw
materfals for the proposed plant's operations. It was estimated that 1,500,000
bushels of grain would be needed annually for the proposed plant of 10,000
gallons daily capacity. Varlous press reports indicated that the plant would
be bullt by July 1, 1038. By March 9 chances that the plant would get built
seemed bright, according to the following report in the Stoux City Journal of
that date,

“The Sloux City Agrol plant will be in actual operation in time to handle
the 1938 grain crop, the Agrol committee of the Sioux City Chamber of Com-
merce was told Tuesday. The assurance was glven by Dr. Leo M. Christensen
and Dr. Leon Champer of the Chemical Foundation at a meeting in the Martin
Hote! at which final plans for the Sloux City plant were discussed,

“Bids are being asked this week for $250,000 worth of machinery for the
Sioux City plant, Dr. Ohristensen sald, and only the physical labor of making
the drawings remains before the plans for the factory are submitted to the
Federal alcohol-tax unit,

“All financlal arrangements for the Agrol plant have been completed, the
scientist told the Sloux City group, and will be handled entirely by the foun-
dation. The quarter of a milllon dollars will buy the tanks, boiler, stills, and
a feed-recovery unit, and will be exclusive of the cost of installation and the
expense of the ground and bullding. Total cost of the plant will be around
$500,000, it was said. .

“The procedure from now on is definite, the chemnist continued. Reminding

the grou{) of the two conditions under which the foundation agreed to build
the Agrol plant here, Dr. Christensen sald the first was as good as done. Re-
ferring to the daily distribution in this area of 3,000 gallons of Agrol from the
Atchison factory, which had been asked by the foundation, he said: that volume
was nearly reached now and with warmer weather and the starting of farm
work, was assured. Calling that a mere formality, the doctor then spoke of
an adequate supply of raw materials, )
" “Mass meetings are befng held by the Agrol committee throughout the terri-
tory to acquaint farmers with the nature of the farm contract, and it was
emphasized that 1,500,000 bushels of grain will be needed annually by the
Agrol plant here. Since the contract in use at the Atchison plant is not
entirely sulted to the Sioux City territory, farmers are being asked what they
want included in the local contract.

“Fifty-six cents a bushel for corn and an equivalent price for other graing
will be pald, it was said, with such clauses to protect the producer from crop
fallures as are asked by farmers. In general, the foundation representative
sald, it was considered advisable to contract only 10 percent of each farmer's
crop, or the percentage of alcohol used in motor fuel.

“When these things are accomplished, which will be in the next few weeks,
the shovels will be put to work. Bullding of the plant, installation of machinery,
and a short trial run will require about 4 months, the group was told.”

My reason for the foregoing detailed citation of the background of the Sioux
City project is that it was regarded by many people in the Middle West as
more or less of a test case. It will be seen that the project was well publicized
and received strong backing by important local and ontslde organizations.
It therefore seems to me that the ultimate failure of the project should be
regarded as doubly significant. . ; o

As regards -the acceptance of -the blended fuels by the motoring public in
Sioux City and vicinity, I have little direct Information. However, it {8 my
understanding that blends containing approximately 10 percent of alcohol were
sold to the public at the price of regular gasoline, the distributors absorbing
the extra cost of approximately 1.42 cents per gallon of blend. Thir added
cost was, of course, based on the price of 25 cents per gallon of alcohol, £. 0. b.
Atchison, at which the Atchison Agrol Co. supplied the alcohol for this experi-
ment. Since the blend was supplied at the price of regular gasoline, it may be
assumed that the previously menttoned figures, sho the rapid decrease in
consumption -of .the blend in Sioux City, are & fair critetion of the motoring
public's acceptance thereof. In other words, it 18 no indication that the public
was sufficiéntly enthuslastic to continue purchases after the novelty  had

worn off. .. . .
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Little pubde Information is avaflable on how many farmers were contracted
in the vicinity of Sloux Oity to supply raw materials for the proposed alcohol
plant. Contracts proffered farmers by the Sioux City Agrol Co. included the
following terms. Farmers might contract for corn, sorghum grains, barley,
or rye for the crop years 1938 to 1848, with provisions for cancelation by farmer
on any January and to the extent of 50 percent or more of the amount of
crops contracted for in any given year in which a crop failure occurred. The
price scale for corn was 66 cents per bushel, £. o, b. plant; 68 cents per bushel
it the farmer chose to take half cash and half coupons good for proteln sup-
plement feed at $80 per ton, f. 0. b. plant, and Agrol (alcohol) blends wherever
they would be offered for sale; 60 cents per bushel, f. o. b, plant, if the farmer
chose payments entirely in coupons. The contracts specified 200 bushels of
corn, barley, or rye, or 10,000 pounds of grain sorghum, as the minimum quan-
tities per grower, while growers with more than 200 acres might contract to
deliver as many bushels as he had acres. Deliveries might be called for by
the proposed plant upon giving the grower 15 days' written notice. Delivery
dates were to be rotated year to year to each grower.

A copy of the Bioux City Agrol Co.'s grower contract form Is attached. It
may be of interest as indicating the complexity of the practical requirements
of any such projects. How much greater the complexities would be on any
national scale can only be imagined. It will be seen that while there was no
compulsion on the grower to repurchase the distiller's grain (“protein supple-
ment feed”) it was nevertheless necessary to try to make it attractive to him to
do so. The price of $40 per ton, however, is definitely higher, according to
the Department of Agriculture figures, than the equivalent value of the feed
based on B6-cent corn. The question, therefore, arises as to whether the
frowers would have repurchased the feed at this price, particularly if exist-

na grain price levels were below the levels set forth in the coutract.
enerally speaking, however, it i1s felt that these proposed contracts were as
liberal to the grower as would be possible in any project of this kind. There
has been no official statement as to the number of contracts which were
executed, but one publication has reported that from 200 to 300 agreements
were negotiated with farmers but were not completely signed, pending con-
struction of the Sfoux City Agrol plant. .

All in all, it seems that the Sfoux Oity experiment was undertaken under the
best possible ausplces and that its failure must be taken as significaut as regards
the actual acceptance of the proposal, In its ultimate practical aspects, by

both farmers and motorists.
[Copy of Stoux City Agrol Co. contract form)

GROWER'S AGEEEMENT, SIOUX CITY AGROL CO.

For and in consideration of the payments hereinafter provided and of the
mutual benefits to the parties to this agreement, the Sioux Olty Agrol Company,
party of the first part, hercinafter called the “Company,” and

of . ——

Name * Ad
party of the second part, hereinafter called the “Grower,” covenant and agree
that sald Company will buy from said Grower, crops raised by him on lands
hereinafter described, during the crop years of 1938 to 1948, inclusive, and said
Company agrees to make payment for saild crops in the manner hereinafter

provided:

The Company agrees that the Grower shall | 200 tillable acres may contract to deliver
hava the right and privilege of cancellation [not more than the same number of bushels
of this agrement when notice of sald cancel- | of corn, barley, or rye, or the same nu
latlon is mnade in writing and sent by|of cwt. of sorghum grains as there are till.
registered mall to the company during any jable acres contained in the farm operated
month of January for the ensuing and un- | by him,
used remainder, In event of crop failure to the extent of

The crop shall be delivered by the Grower | fifty percent or more, from any cause,
to the Company at its plant, in 8toux City. Gfower may be releagsed from compliance
Grains contalning molsture in excess of 1434 [ with this agreement for the growing sea-
percent will be discounted 3¢ per bushel |gon in which the crop fallure occured
or ‘1o per cwt,, whichever applles to option, | Determination will be made on the basis of
for each 314 Pereent. of excess mofsture. | the average yleld for each county for ea
Deductlons will not be made for forgéfn cxfog as reported by the State Department 6
seeds of approved crops, but deductions will | Agriculture, Grower may ask for rellef in
be made for inert material, writing and Company shall have. the privi.

Compliance with this agreeme %cagla for }egg of appraisal for determination of the
the delivery of a minimum of 205 ushels of | facts and must render its decision in writing
corn, barley, or rye, or 10,000 pounds of | within thirty days.
sorghum graln, A Grower having more than
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TERMS OF COMPLIANCE

Grain

Amount

Compllance Term NO. oo oo ———

Refer to the reverse sido of the a‘:recmcnt and insert, in pen and ink, or by type-

writer, the amount and kind of gra
compliance.)

n and number of one of the several forms of

The Grower will produce the crop as (tenant) (landlord) on the___.._ See-
tion...____ m—————— Township -Range. oo County
State.___. ——

(It you change farms during the life of this agreement, notify the Company, glving
new legal description, and request transfer of agreement.)

The Company will give the Grower fifteen
days' notice, in writing, of the date the
crop I8 to be dellvered to the plant. Such
notification will be malled each year and
the Grower covenants to dellver the grains
rajsed and sold to the Company under the
terms of this agreement at the time desig-
nated by the Company. Delivery dates
will be rotated from year to fcnr, to give
each frower dellvery inatructlons for the
soveral months of the year during the life-
time of this contract.

For good and sufficient reasons, such as
based upon a settlement of an estate, dis-
solving a partnership, or to assiat the tenant
at moving time, Urower may apply to the
Company, in writing, for the privilege of
delivery of the grain at a_ time other than
set forth in this Cumpan{‘n douvory ached-
ule. In such an_eventuality the Company
will render its decislon in wrltln{.

Beeause of the superior quality of certain
sorghum grains for the manifacture of
Agrol, the. Company will not accept de-
livery unless the sorghum grains are of the
varietles known as pluk, red, western black.
hull, sconer milo, grohoma, early Kalo, and
sweet stalk sargo.

(You are advised to consult your Count
A%ent or State Agricultural schoo] wit
reference to selection of sorghum grain seed
and cultivation practices.)

The Grower herewith covenanta with all
other growers and the Company, in the

spirit of full compliance with the high in-
tent and pnet;!msp of this agreement, to use
Agrol blended motor fuels in every aud all
possible. manner and to advocate its use
among friends and neighbors,

Grower hereby vests legal title to reald
cro&x-l in Company, admitting that Company
shall be irreparably damaged by his fullure
to earry out fully the terms of this fnstru.
ment. Grower ngrees to pay all taxes and
ussessments which may acerue against or
he levied on saild crops, and further agrees
that he will in no wise dispose of or en-
cumber nny of said crops to or In favor of
parties other than Company, without Com-
pulll i‘s consent previously obtained in
writing.

It is mutually agreed that the purpose
of this agreement is to comply with one o
the conditions procedent to the erection o
a power alcohol plant in Sioux City by said
Company. The other condition being the
consumption of at least 3,000 gallonk of
alcohol per day by Sioux City and trade
territory, Therefore, this agreement {8 not
bindlnf upon the Company unless these
conditions precedent have been complied
with, in the opinfon of the Company; and
in the further event the Company’s plant is
rendered inoperative through fire, strikes, or
other causes beyond Company’s control, in
which eventualfty Company shall not be
compelled to pay for or recelve any of sald

crop.

This agreement shall be binding upon the respective heirs, executors, ad-

ministrators, successors, and assigns of Grower and of Company.

Company

reserves the right to assign this contract; but in such event it shall guarantee

performance of the contract by such assignee.
IN Wrrness WHERKOF, the parties have on this ... ... day of

- —— i o o s 2 -y

a
19..__; executed this agreement In duplicate, the Company through its agen

duly authorized so to act for it.

(Grower)

Stoux City AGrRoL COMPANY,
By -

Authorized Agent.

WAIVER OF LANDLORD'S LIEN, CHATTEL MORTOAGE, OR OTHER INTEREST

I hereby waive all claim as landlord, mortgagee, or otherwise, upon the crops
referred to in the attached and foregoing Agreement,

Datedaa el

Landlord—Mortgagee—Clalma_n—t“

[On reverse side of contract]

INBTRUCTIONS

{The Groﬁ’er may be either landlord or tenant, but must actually grow the

crops or receive a share of érops for land rent,

A QGrower's Agreement may

be entered into by both landlord and tenant for crops to be grown on the same
land. Fill out the agreement in duplicate. In submitting the following ag,ee-
fnent you are merely making a proposal subject to the acceptance of the Com.
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pany and the officlal signature of the Company is necessary to make It an oper-
ative contract. When the Company has nccepted your proposal it will sign your
copy and return the same by muil. The Company reserves the right to reject
all proposals submitted after the quota of one and one-half million bushels of
grain have been contracted.)

TERMS OF COMPLIANCE

Select the form of compliance best suited to your individual needs and write
it into the space provided in the agreement,

The Company grants permission to the Grower to change form of complinnce
during any succeeding month of Junuary. The request must be directed to the
Company in writing and the Company will give its decision in writing.

If you agree to accept coupons In leu of cash in any of the following forma
of compliance, you will receive a coupon book, issued by the Company, These
coupons will be good for protein supplement feed at $30.00 per ton (Minimum
sale one ton) f. o. b, the plant, and for Agrol blends at the place of business
of any and all agents and merchants offering the blends for sale.

Compliance No. A—Corn at 56¢ per bushel, cash, £. o, b. plant.

Compllance No, B—Corn at 58¢ per bushel, one-half cash and one-half cou-
pons, f. 0. b. plant,

Compliance No. C—Corn at 60¢ per bushel, all conpons, f. 0. b, plant,

Compliance No.. D—Sorghum grains at 80¢ cwt., cash, f. 0. b. plant.

Complinnce No. E—Sorghum grains at 82¢ cwt,, one-half cash and one-half
coupons, f. o. b. plant,

Compllance No. F—Sorghum grains at 84¢ cwt., all coupons, £, o. b, plant.

Compliance No. G—Barley at 42¢ per bushel, cash, £, o. b. plant,

Compliance No. H—Barley at 44¢ per bushel, onec-half cash and one-half
coupons, f. o. b. plant,

Complinnce No. I—Barley at 46¢ per bushel, nll coupons, £, o. b, plant.

Rye, being the same welght as corn, may be substituted for corn in com-
pliance Nos. A, B, and O, but Company reserves the right to limit its purchases
of rye to 10 percent of the total graing contracted.

The latest or 20th edition of Feeds and Feeding, by Morrison, page 309, on
Distillers’ grain protein foods, says:

“Distillers’ corn drled grains are consid- “Distillers' corn gralns are deservedly a
erably higher in value than the rye graing | popular food for dairy cattle, and are chiefly
and usually have 28 percent or more of | used for this purpose. The high opinion
Vroteln, averaging 30.6 percent. In addi- | dairymen have of them is due not only to
fon, they are rich in fat, usually containing | the richness in nutrlents, but algo to the
9 to 11 percent or even more, and they have | bulky nature, Though they are not especlally
only 10.8 percent of fiber, on the average. | well Hked by stock when fed alone there
Distillers’ corn grains are abous as hulky as | is no dificulty from this when they are fed
wheat bran, but they rank high in total] in suftable mixtures, Indeed, diatillers'
digestible nutrlents,” They furnish 85.0 | corn grains are a common ingredient in mix-
pounds of total digestible nutrlents per 100 | tures for feedlmg dalry cows on officlal test,
Poundn which is even more than Is supplied | As is pointed out in Chapter XXV, distillers’
)y such feeds as corn grain, corn gluten | corn grains are salightly superior to corn
feed, lnsced meal, and cottonseed meal. | gluten feed for dairy cows. This would be
Some of the distillers’ gralns sold as dis- expected from thelr composition and con.
tillers’ corn drled grains are of distinctly | tent of digestible nutrfents,”
lower value than the usual grade, belng
lower in both protein and fat.

(Whereupon, at the hour of 12:05 p. m., the committee recessed
until 10:30 a. m. of the following day, Wednesday, May 24, 1939.)
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WEDNESDAY, MAY 24, 1030.

SuscoMmiTTEE oF THE CoMMITTEE ON FINANCE
orF THE UNITED STATES _SENATE
Washington, D. C

The subcommittee met, pursuant to recess, at 10:30 a, m., in the
Finance Committee room, 312 Senate Office ﬁuildmg Senator Clyde
L. Herring, lgresxdmg. Also present Senator Gurney, of South Dakota.
Senator HERRING. The hearing will be in order. Our first witness
this morning will be Congressman Vincent F. Harrington, of Iowa.

STATEMENT OF HON. VINCENT F. HARRINGTON, A REPRESENTA-
TIVE IN CONGRESS FROM THE STATE OF IOWA

Senator HerriNa. You have a statement, Congressman, that you

would like to make?
Mr. HarringToN. I have a statement I would like to make,

Senator.

Senator ConNNALLY. Senator, I have lﬁ(Ot to leave in a minute. I
have a question or two that I would like to ask. 1 do not know
whether the Congressman will try to answer it or not, but I will ask it,
so if anyone else appears who can answer it you may ask him.

Senator HerriNa. You have no objection to him answering it
personally? '

Senator ConNaLLy. No, I have no objection. ‘

Mr, HarringTON. Dr. Hale is here. He can answer any questions
of a technical nature that I probably would not be able to answer.

Senator ConNaLLY. Do you know anything about the plant of the
Chemical Foundation'that started in Atchison, Kans., that dealt with
thif’ oduction of ethyl alcohol? - .

r. HarrinaToN. I know something about the plant; yes, sir.

Senator CoNnaLLY. Can you state whether or not it has gone out of

business? . :
Mr, HarnriNgToN.. It has temporarily closed, as I understand it. I
do not know whether it is completely out of business ornot. =~ -
Senator CoNNALLY. You do not know a!,lyt.bnag about the prices at
which it was able to sell this alcohol that it produced? I am merelﬂ
asking these questions, Congressman, so that the committee can as
:ﬁem of anybody else that comes on in case you are not able to answer
om; :
Senator GurNEey. I can answer that, Senator. The man who ran
the plant will be a witnoss here a little Yater on and will make a com-

plete statement on it. ‘
. , 43
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Senator ConnavLLy. That will be satisfactory. if somebody will ask
him these (uestion when he comes on. That is all. Pardon me for
interrupting you.

Mr. Harrinagron. I think the questions you have in mind will be
covered by some other witnesses who have had direct dealing with the
plant, and I think the man who ran the plant is here.

Senator ConnarLy. All right. Thank you.

Mr. HarriNngTON. Mr. Chairman, in coming before this committeo
to urge the favorable recommendation of S. 552, a companion bill to
which I have introduced in the House, I do so as one of the pioneer
advocates of legislation to encourage the development and use of
power alcohol as a solution of the ever-pressing problem of what to do
with our farm surpluses.

Six years ago and four years ago I sponsored ‘“corn alcohol” legisla-
tion in the Iowa State Senate. Two years ago and again this year I
introduced the bill now under consideration by your committee.

Six years ago corn was selling for 6 cents a bushel in the State of
Iowa and the idea of compelling its use in the carburetors of Iowa
motor cars instead of in the stoves of Towa farm homes was born of
that emergency. Today an emergency of a similar nature exists, the
emergency of overproduction and underconsumption, of farm sur-
pluses, of unemployment and in the not distant future, we fear, the
emergency of depleted oil resources. All of this, but without any
compulsion whatever, we seek to help solve with this legislation.
In this bill we merely ask that gasoline containing a 10 percent blend
of alcohol made from the products of American farms be exempted
from the Federal tax of 1 cent a gallon.

In the past few years great strides have been made in the science of
farm chemurgy which seeks the coordination of chemistry and agri-
culture for the purpose of developing industrial uses from what for-
merly were solely food and fiber crops. In the Southern States some
300 commercial uses have been found for the lowly peanut, commercial
starch is being manufactured from sweetpotatoes, cloth from sweet-
potato starch, composition board from sawmill waste, paints and
varnish from the oil of the tung tree, paper pulp from pine, and many
other new uses have been evolved to absorb the surpluses and by-
products of agricultural commodities.

Agricultura colle%’os and experiment stations likowise have con-
centrated on the problem of finding industrial uses for farm products,
and at the last session of Congress funds were provided for the estab-
lishment of four huge laboratories to carry on this research.

As a result of experiments by private, as well as public agencies,
agricultural alcohol as a motor fuel also has become a reality sur-
passing in its potentialities for economic benefit any and all of the
other branches of farm chemurgy now in operation. Last year a
blend made from corn was succegsfully used in gasoline in the Middle
West, and it was demonstrated that a similar blend can be made from
wheat, rye, barley, sorghum, artichokes, sweetpotatoes, sugar beets,
white potatoes, fruits, and many other agricultural product. A
plant manufacturing this power alcohol from corn was in operation at.
Atchison, Kans., for a considerablo period, and while financial diffi-
culties recently have been encountered, nevertheless, it was demon-
strated dver quite a period that fuel alcohol can be produced from
products of the soil, that it can be used to operate motor cars, that it
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can bo commerecially sold, and that its manufacture and sale help to
uso up farm surpluses, lmip to make employment, help to create new
wenltK, and tend to rolieve thoe danger of exhausting.our present
potroleum resorves. ) . X

On the basis of this one experiment it is estimated that to supply
the motors of American users with a 10-percent blend of aleohol would
require at least 800 units such as the one at Atchison. Construction
of 800 such units would involve a capital outlay of between 320 and
400 million dollars. They would consume annually approximately
1,200,000,000 bushels of grain or the equivalent of that much grain
in the form of tuber crops, sweet potatoes, and so forth. These factory
units would employ about 50,000 men and permanent work would be
created for a minimum of another million men on the farms and in
affiliated industries.

It goes without saying that an industry of such magnitude soon
would be able to put our idle acres and our idle men to work, and to
consume the surpluses that now depress the market for farm products.
Without question agricultural alcohol looms as the most potential
big new industry on the American economic horizon today, and a
little push in the way of Government subsidy may send it on its way
to accomplish much more than any other phase of the farm chemurgic
movement,

What we propose in this bill—the remission of the 1-cent tax on

asoline blended with this important new product of the farm—is an
inducement to private enterprise to go ahead and foster and develop
this new industry. In effect it is a reward offered for the so ution of
our farm surplus problem. If it works the cost to the Government
will be insignificant as compared with the general and widespread
benefits. I?it fails it costs the Government nothing.

As I mentioned before, the Atchison Flant is temporarily shut
down, so that the passage of this bill would not benefit any existin
manufacturer. On the other hand, I am told that the enactment o
this hill would immediately stimulato new interest and activity in
the fuel alcohol field and start the ball rolling again. In my opinion,
it is too big a chance to pass up, too important not to show every

ossible government cooperation, particularly when that cooperation
1s made contingent on private enterprise investing its own money
and getting results for the general Eood of the Nation.

In closing, let me emphasize that fuel alcohol potentinlities are
not confined to any particular area, that the industry can operate in
any area where thero is agriculture, that its sources are not limited
to any particular crop, but that if it works at all it can be made to
work in any section and on any crop. Therefore, let us remit the
Federal tax on this blended fuel, as I have suggested, and thereby
assist the farmers, encourage a new American industry, create em-
plosvment for men, land, and capital. Thank you very much.

enator CLARK. Congressman, let me ask you a question about
that. The justification for all suggested measures of this sort is to
- help American agriculture, is it not?

Mr, HarriNgTON. Yes, sir.

Senator CLark. I introduced a bill myself the first year I was in
the Senate to that effect. How do you get over this humE though,
as to the introduction of alcohol as a motor fuel, that fackstrap
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molasses from Cuba is liable to come in and run all the American
agricultural products out of the market?

Mr, HarriNGgTON. Senator, this is only one phase of our program.

Senator Cuark. That was the consideration that gave me pause
when we got into my own bill in 1933. I did not know how I was
gomg to keep blackstrap molasses .from Cuba from coming in and

ominating the alcohol field, which I was not anxious to do.

Mr. HagrriNgTON. Senator, I think if we could enact not only this
bill but the parity-price bill, which provides for parity tariff as well
as parity prices, that might answer it.

enator CLARK. You are getting in pretty deep water, I am afraid.

Mr. HarrinGgTON. I think that is the answer to it, Senator, as far
as I am personally concerned, but I want to call your attention also
to the provisions of our bill which remits the tax on alcohol derived
from crops grown on American soil only.

Senator CLARK. Thank you, Congressman, :

Senator HERRING. MT., arieau, egislative counsel, Treasury De-

partment.

STATEMENT OF THOMAS TARLEAU, LEGISLATIVE OOUNSEL,
TREASURY DEPARTMENT

Senator HerriNg, You have a statement you wish to put into the
record, have you, Mr. Tarleau?

Mr. TarLeau. No, Mr. Chairman, The Secretary has already
reported to you unfavorably on the Gillette bill, as well as the amend-
ment intended to be offered by Senator Gurney.

Senator HErRrRING. Unfavorably?

Mr. TarLeau. Unfavorably on the proposals, and I am here just to
speak very briefly about two features which may not have been
sufficiently covered in the letters reporting on the bills. I also have
available, for whatever questions the committee cares to ask, repre-
sentatives of both the Alcohol Tax Unit, who concern themselves with
the collection and enforcement of alcohol taxes and regulations, and a
representative of the Miscellaneous Tax Unit, which will be entrusted
wn:h the collection and enforcement of the gasoline provisions of the
act, A

Now we have reported unfavorably, as I have said, for several
reasons: In the first place, because of the potential loss of revenue.

Senator CLARK. at do you estimate the loss of revenue to be?
This letter might be included in the record. )

Mr. TarLeav. Yes. Senator, at present there seems to be little
incentive for much employment of the exemption provision. The
1-cent gasoline tax saving Is too expensive because of the cost of the
anhydrous ethyl alcohol that would have to be added. OQur chemists
show that the cost of anhydrous ethyl alcohol will run about 6 cents.
It is not anticipated that they will spend 6 cents in order to save 1
cent. There has been other evidence introduced, I believe, before
the committee indicating that the 6 cents, or 5 cents, is too high,
that it may be only 2 cents or a cent and a half.. At any rate, it seems
at the moment, that the cost of anhydrous ethyl alcohol is higher
than the 1 c’qgt they would save, C o

If the bill does become successful to the extent that the bill does
away with the gasoline tax because of the introduction of anhydrous
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ethyl alcohol we would lose about $235,000,000 a year, based on our
fiscal 1938 figures.

Senator CLARK. That objection would not apply to such a propo-
sition as was contained in the bill which I referred to & moment ago.
If you put the shoe on the other foot, so to speak, and instead of
remitting the tax where alcohol was used put an additional tax on
gasoline where less alcoliol or no aleohol was used.

Mr. TarLeru. Yes. Of course that would create an entirely
different revenue picture. :

Now there are two matters that I would like to talk about very
briefly, if I may. One is the increased cost of supervision. Of course
one of the elements we always have to consider in the whole matter
of alcohol supervision and alcohol tax collection is the cost of super-
vision, the number of peoli)le we have to have at the distilleries, and
the matter of checking and being sure that bootleggers do not come in.

The total quantity of anhydrous ethyl alcohol that is now to be
produced if 7 percent thereof is to be added to gasoline, based on our
1938 tax collections on gasoline, is about a billion and a half standard
wine gallons. Now if 1t is to be 10 percent—I believe Senator Gur-
ney’s bill is 10 percent and Senator Gillette’s bill 7 percent—if it is
to be 10 percent of anhydrous ethyl alcohol the requirement will be
about 2,000,000,000 wine gallons. Putting that into proof gallon
figures, that means that we would need about 3,000,000,000 proof
gallons of anl}ﬁdrous ethyl alcohol on the 7-percent bih, if 1 may so
phrase that bill, and over 4,000,000,000 on the 10-percent bill, that
1s, on Senator dumey's bill. .

At present the amount of alcohol that is being produced in proof
gallons is about 350,000,000 proof gallons per year. You can see that
would mean an increase in production of about ten-fold, if this bill
goes completely into effect. I do admit that is the utmost case, the
most extreme case, but that is the only way we can adequately judge
it.* If that is true, if we have to increase tenfold the number of dis-
tilleries and the amount of alcohol produced, naturally our cost of
supervision will be enormously increased. .

At the present time our costs of supervising the production, dena-
turization and distribution of that quant::f of distilled spirits men-
tioned, 350,000,000 gallons, is approxima 4% million dollars, and
of course we feel our costs will rise enormously. That is a fact which
should be taken into account, because we will have no compensating
source of rovenue therefrom. In other words, it is purely a super-
vision of production and does not assure us any revenue, because if
that amount of alcohol is produced it will be produced, of course, to
go into the blend with gasoline. . ‘

The other factor is the hazard to revenue. Attention is called to
the fact that alcohol may be separated from gasoline by the sm'llple
addition of water. That has been one of the peculiar difficulties. The
alcohol and water will separate at the bottom of a container and may
easily and readily be drawn off from the gasoline layer which collects on
the top. The alcohol thus separated, unless well denatured, can be
converted into potable alcohol by simple distillation, and if it is well
denatured can be cleaned or rendered potable by a number of processes
that the bootleggers are now using to remove the denaturization from - -
completely denatured alcohol. It will be a tremendous task to watch
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and check the distribution of this large amount of anyhdrous ethyl
nlcohol-glusoline when the alcohol may be separated by simply adding
water. It would mean that every gas station and automobile gas
tank in the United States would be a potential source of alcohol sup-
gly for the bootlegger. The gasoline separated from the motor fuel

lend may still be sold for motor-fuel purposes, while the alcohol could
be turned over for distribution to the bootleggers, who could render it
potable by processes now known to them, and thus both the gasoline
and distilled spirits taxes could be avoided and the Government
defranded.

Senator GurNEY. Have FO“ had any difficulty with the 10,000,000
gallons of anhydrous ethyl alcohol that has already been manufac-
tured at Atchison and throughout the Middle West? Have you had
any trouble with the bootleggers taking the denaturization out of the
alcohol and using it that wrgr?

Mr. TarLeav. I prefer, Senator, if I may, to ask one of the men
f;-om the Miscellaneous Tax Unit or the Alcohol Tax Unit to answer
that,

Mr, Linper (Mr. W. W. Linder, Aleohol Tax Unit, Bureau of
Internal Revenue). We have had no trouble so far that I know of in
the Alcohol Tax Unit,

Senator GurNEY. The Alcohol Tax Unit has approved the dena-
tured product and it was acceptable to tho trade?

Mr. Linper. Yes, sir; acceptable to the Bayler Manufacturing
Co., at least they accepted the formula we suggested.

Senator HErrING. How much did you say you sold out there?

Senator GurNEY. More than 10,000,000 gallons.

Senator HerriNg. Without any difficulty?

Senator Gurney. Without any difficulty.
Mr. TarLeau. Now, Senator, we have available for further ques-

tioning, of course, these gentlemen. They can talk to you after I
have finished,

Now I would like to for a moment, if I may, dwell upon the admin-
istrative difficulties with respect to the supervision of the sales of
asoline. Under the present statute a producer of gasoline is de-
gned as including ‘““a refiner, compounder, or blender, and a dealor:
selling gasoline exclusively to producers of gasoline, as well as a

producer.”
It is further provided that under regulations to be prescribed no

tax shall be imposed on the sale of gasoline to a producer of gasoline.

From the above, it can be seen that any person who blends gasoline
with other ingredients to produce a motor fuel, qualifies as a producer
of gasoline, and if such person gives bond and registers as required by
};he law and regulations, he can purchase all of his gasoline supply tax
ree. '
This means that if this proposed bill is enacted every roadside fill-
ing station mi%ht qualify as a producer of gasoline by becomihg a
blender of gasoline and anhydrous ethyl alcohol, and could then pur-
chase both of these products tax free from the producers thereof.

Senator GurnEy. I have had some experionce in the gasoline busi-
ness. I find that the cost of the bond is pretty high.

Mr. TarLeav. $2,000. :

Senator GurnEey. Therefore only the large producers of motor fuel
would request a bond. Is that information of mine incorrect?
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Mr. TaArLEAU. You certainly have experience, Senator, and I
haven’t. All I know is from hearsay, so of course I defer to your
experienco.

enator GurNEy. Thero is a possibility they might ask for a bond,
but the cost of the bond would prohibit any but the large producers
of motor fuel from complying with the provision.

Mr. TarreAw. Certainly it is evident, Senator, that the number of
taxpayers wou'd be greatly increased and it would require a large
force of additional investigating officers to polico the industry to
enforce the law. Such investigating officers would necessarily have
to be experts or make chemical analysis in order to determine whether
tho necessary percentage of alcohol is contained in the blended product.

It is undorstood that this blending operation is a very simple
method of mixing the two products without requiring any particular
equipment except tho storage tanks normally used.

If it is tho intention of Congress to grant the exemption provided
in this bill, it should be limited to the products actually blended at
the refinery of the actual producer of the (f;asoline content thereof.
We beliove that such an amendment would tend greatly to aid the
enforcoment and cut down the cost of supervision or collection of
gasoline taxes.

I believe that in other respects the letter of the Secretary adequately
covers our objections, and, as I have already said, the ropresentatives
of both the Alcohol Tax Unit and the Miscellaneous Tax Unit are
here for any questions which you care to ask them.

Senator flnnmna. Would you like to have these letters placed in

the record?
Mr. TarLEAau. The letters of the Secrotary?

Senator HErriNg. Yes.

Mr. TarLEAU. Yes.

Senator HerriNGg. Without objection the letters of March 10 and
May 23 from the Treasury Department will be placed in the record,
Also, at this point the letters concerning Senator Gillette’s bill and
Senator Gurney’s amendment from the Secretary of Agriculture will

be ;i!nced in the record,
(Tho letters referred to are as follows:)
TREASURY DEPARTMENT,
Washsngton, May 23, 1939.

Hon. PaT HaRRIsON, .
Chairman, Commitlee on Finance,
United States Senale.

My DEAR MR. CHAIRMAN: Further reference is made to your letter of April 26,
1939, enclosing a copy of an amendment “intended to bo proposcd by Mr. Gurney
to the bill LH R. —) to provide revenue, and so forth,” and requesting a state-
ment of this Dopartment’s views on this proposed legislation.

The bill proposes to further amend section 3412 (o) (2) of the Internal Revenue
Code to read as follows:

#(2) Thé term’ ‘gasoline’ means (A) all products commonly or commercia
known or sold as gasoline (inoluding casinghead and natural gasoline), bensol,
benzene, or naphtha, regardless of thelr olassifications or uses; and (B) any other
lic}uid of a kin prepared, advertised, offered for sale, or sold for use as, or tised as
a fuel for the propulsion of motor vehicles, motorboats, or alrplanes; except that
it does not include any of the foregoing mixed with 10 per centum or more of
anhydrous ethyl aldohol produced from annual agricultural erops grown in the
continental United States and so denatured as to exemp%llt from the tax im
by law upon distilled spirits, doca not invlude any of the foregoing’ (other than
products commonly or commereially known or sold as gasoline) sold for use other
wise than as a fuel for the propulsion of motor vehicles, motorboats, or airplanes,
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and otherwise than in the manufacture or production of such fuel, and does not
include kerosene, gas oil, or fuel oil.” o

Under the present provisions of seotion 8412 (o) (2) of the Internal Revenue
Code, all produets commonly or commeroially known or sold as gasoline, including
caall:s.lllea.d and patural gasoline, are subject to the tax imposed thereunder
regardless of the purposes for which sold or used. ‘If the bill is enacted into law,
it will have the effeoct of depriving the Government of revenue derived from the
tax on motor fuels imposed by section 8412 (a) of the Internal Revenue Code to
the extent that producers of gasoline, in order to be relieved from the payment of
the Federal tax, blend their product with 10 percent or more of anllxrdrous ethyl
aloohol. - Therein lies the highly important economic aspect of the bill.

It appears from the Oil, Paint and Drug Reporter of April 11, 1938, that
anhydrous alcohol produceJ from molasses is quoted Swlthout tax) at 40 cents fer
gallon in oarload lots, 42 cents per gallon in 19-drum lots, and 45 cents per gallon
in. 1- to 18-drum lota. Anhydrous alcohol made from grain is quoted at 45 cents
per gallon higher than the molasses anhydrous aloohol. On this basis anhydrous

n alcohol is quoted at 85 cents, 87 cents, and 90 cents per gallon in carload,
9-drum, and 1- to 18-drum lots, respectively. The same publication quotes
gasoline (refinery) at prices rangmg from 2} cents to 7% cents per gallon.

Any manufacturer of gasoline desiring to avail himself of the tax exemption
offered by the bill must substitute 10 percent of anhydrous aloohol for 10 percent
of gasoline, The value of the.gasoline for which alcohol was substituted would
range, on the gallon baais, from $0.0025 in the case of 2)4-cent gasoline to $0.00725
in the case of 7Y%-cent gasoline, It s not known, of course, from which of the
agricultural Froducta the anhydrous alcohol will be produced, but since grain is
an important agricultural product, it is fair to assume that much of the anhydrous
alcohol intended for use in motor fuels will be produced from grain. Since grain
anhydrous alcohol s quoted at 85 cents, 87 cents, and 90 cents per gallon, it is
olear that the 10 percent thereof put into motor fuel in place of the 10 percent of
motor fuel removed will have a value,.on the gallon basis, of from 8% cents to ¢
cents. In other words, the gasoline producer will save a tax of 1 cent &er gallon.
on goasoline of his production if he substitutes for gasoline valued at $0.0025 to
$0.00725, anhydrous aleohol valued at from 8% cents to 9 cents. -

It is fair to assume that no motor fuel manufacturer would substitute expensive
alcohol for cheap gasoline and thereby lose a};{)roximately 8 cents per gallon, * If,
however, it is found to be possible to develop cheaper methods of producing
alcohol, thereby making it economically feasible to substitute it for gasoline, it is
not at all improhable that motor-fuel manufacturers will find it profitable to make
the substitution of alcohol for r%wwline and save the amount of the motor-fuel
tax. The balance of this re, is predioted on the widespread aubstitution of
alcohol for gasoline when and if such substitution becomes economically feasible.

While the administration and collection of the tax on gasoline, as imposed by
seotion 3412 of the Internal Revenue Code, has presented no unusual difficulties,.
it is belioved that if the proposed amendment is enacted into Jaw it will tend to
oreate many administrative difficulties not heretofore encountered, one of the
most important of which will be determining whether or not a certain shipment.
of ne contains the percen of anhydrous ethﬁl alcohol speocified. In
each case a chemical analysis will have to be made of the produoct so shipped in
order to determine its contents.’ This will apparently require the detailing of a
chemist or an expert representative of the Department at the place of business
of each J)erson qualifying as a producer of gasoline to prevent tax-free sales of
the pdrxon uctt being made under conditions not warranted under the proposed
amendment. - .

The extent of the probable loss of revenue if the bill is enacted is best presented
by a reference to, and a study of, the figures showing gasoline consumption in
the United States. The statement appearing on pages 70 and 71 of the report.
of the Commissioner of internal Revenue for the fiscal year ended June 80, 1938,
discloses that during that fisoal year there was collected in internal-revenue taxes
on gasoline, at the rate of 1 cent per gallon, the sum of $203,648,079.78. Since
each mny of that tax represented a gallon of gasoline, it follows that there must
have been sold during that fiscal year a total of 20,364,807,978 gallons of gasoline.
It during that fiscal year the gasoline sold had contained 10 percent of alcohol,
as contémplated by the bill, it is ag arent that 2,036,480,707.8 standard gallons
of aloohol would have been used in the manufatcure of the gasoline,

The. qg&mfitx of aleohol just referred to is in terms of the standard or liquid
gallon, refe: to bg statutes and usage in the distilled-spirits field as a “wine

llon.” 8ince the bill requires, as a condition precedent to the exemption from:

, that 10 peroent of anhydrous alcohol be used, it is proper here to explain the
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term and note its effeot upon the computation of the number of proof gallons of
aloohol which would have been required if all blenders and producers of motor
fuel had availed themselves of the privilege. Anhydrous aleohol is absolute

aleoho} containing no water.
Proof spirits are defined by seotion 2809 (¢) of the Internal Revenue Code as

follows:
“Proof spirits shall be held to be that alcoholie liquor which contains one-half
its volume of alcohol of a specific gravit{ of seven thousand nine hundred and

thirty-nine ten-thousandths (.7039) at sixty degrees Fahrenheit.”
A ph lon of spirits is defined by section 2%09 (d) of the Internal Revenue Code

a8 follows:

““In all sales of spirits a gallon shall be held to be a gallon of proof spirit, accord-

ing to the standard prescribed in the rreccdlng subsection, set forth and declared
.for the inspection and gauging of spirits throughout the United States.”

The simple way to compute the proof of a liquid is to mulfiply by 2 the per-
centage, by volume, of the alcohol therein. Thus figured, a wine gallon of liquid
composed of 50 percent (%) water and 50 percent () alcohol, would be a gallon
of groof spirits. A wine gallon of liquid containing (by volume) 40 percent water
and 60 percent alcohol, would be a gallon of 120 proof spirit; or stated decimal}
for comﬁutation of the tax on the proof gallon, it would be 1.20 proof gallon.
wine gallon of liquid containing by volume 100 percent of alcohol and no water
would be actually 2 proof gallons of spirit (100 proof by 2 gallons).

Assuming then that during the fiscal year 1038 anhydrous alcohol had been
used in the comg)mmding of ‘gasoline, it would appear that 4,072,961,605.6 proof
gallons (2,036,480,797.8 wine gallons X 2.00) of alcohol would have been used.

The prodnciion of 4,072,061,695.6 proof gallons of alcohol, or any likeé quantity,
from any and all types of raw material (most of the alcohol is now %roduced from
molasses), presents a practical problem which should not be overlooked. Neither
the industrial aloohol plants nor the whisky, rum, gin, and fruit distilleries now
operating are eﬂuipped to })roduce high-proof ethy! alecohol from agricultural
products generally. Even if so equipped, they would be unable to %roduce the
vast .quantities of anhydrous alcohol which would be needed if the bill became
law and the blenders and manufacturers of motor fuel should generally seek to
avail themselves of the privilege extended by the bill, :

It is at once apparent that if, in order to sufpli; the alcohol which may be
needed under the act, a sufficilent number of plants are erected to produce it
the expenses of the Bureau of Internal Revenue incident to the supervision and
control of the production of such aleohol will be increased. Since the alcohol
produced for use under the act will be denatured and therefore free of the distilled
:{)irlta tax, the Government will lose not only the tax on the gasoline and the
moghﬁl. but-costs of supervision of production, denaturation, control, and dis-

utfon, -

This Department is not in favor of the enactment of the groposed legislation.

In the event that further correspondence relative to this matter is necessary,
please refer to the symbols TR:MT:8T. ‘

The Director, Bureau of the Budget, has advised the Treasury Department
that there is no objection to the presentation of this report. -

Very truly yours, :
Joan W. HANEs,

Adin'g Secretary of the Treasury. .

Maron 10, 1939,

Hon. Par HARRISON,
Chairman, Commillee on Finance,
Uniled States Senale.

My Dear MR. CrainuMan: Further reference is made to your letter of January
13, 1939, enclosing a copy of bill, 8, 552 (76th Cong., 1st sess.), “To provide that
gasoline mixed with 7 F;ercent of ethy! alcohol shall not be sub’eot to the tax im-
posed by section 617 of the Revenue Act of 1932, as amended,” and requesting a
statement of this Department’s views on the proposed legislation,

The bill proposes to further amend section 617 (¢) (2) of the Revenue Act of
1932, as amended, to read as follows; ' : :

"(ﬁ) The térm gasoline means (A) all products commonly or commérciallfr
known or sold as gasoline (including casinghead and natural gasoline), bensol,
benzene, or naphtha, regardless of their classifications or uses; and (B) any other
liquid of a kind prepared, advertised, offered for sale, or sold for use as, or used
as, a fuel for the propulsion of motor vehicles, motorboats, airplanes, or other
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automotive vehioles except that it does not include an{ of the foregoing liquida
mixed with 7 tpm' centum or more of anh?'drous ethyl alcohol produced from
annual agricultural crops grown in the continental United States or its organized
Territories and so denatured as to exempt it from the tax imposed by law upon
distilled spirits, and does not include any of the foregoing (other than products
commonl(y or commereclally known or sold as gasoline) sold for use otherwise than
as a fuel for the propulsion of motor vehicles, motorboats, airplanes, or other auto-
motive vehicles and otherwise than in the mnanufacture or production of such fuel.”
Under the present provisions of section 617 (o) (2i of the Revenue Act of 1932,
as amended, all products commonly or commercially known or sold as gasoline,
including casinghead and natural gasoline, are subject to the tax imposed there-
under regardless of the purposes for which sold or used. If the bill is enacted
into law, it will have the effect of depriving the Government of revenue derived
from the tax on moter fuels imposed by section 617 (a) of the Revenue Aot of
1932 to the extent that producers of gasoline, in order to be relieved from the
pﬂgment of the ‘Federal tax, blend their groduct with 7 percent or more of
:lll] {(lllll'ous ethyl alcohol, Therein lies the highly important economic aspect of
e bill,

It appears from the Oil, Paint, and Drug Reporter of April 11, 1938, that
anhydrous alcohol produced from molasses is quoted (without tax) at 40 cents
per gallon in carload lots, 42 cents per gallon in 19-drum lots, and 45 cents per
gallon in 1- to 18-drum lots. Anhydrous alcohol made from grain is quoted at
45 cents per gallon higher than the molasses anhydrous alcohol. On this basis
anhydrous grain alcohol is quoted at 85 cents, 87 conts, and 90 cents per gallon in
carload, 19-drum, and 1-to 18-drum lots, respectively. The same publication
quotes gasoline (refinery) at prices ranging from 2 cents to 7% cents per gallon.

Any manufacturer of gasoline desiring to avail himeslf of the tax exemption
offered by the bill must substitute 7 percent of anhydrous alcohol for 7 percent of
gasoline. The value of the gasoline for which alcohol was substituted would range,
on the gallon basis, from $0.00175 in the case of 24-cent gasolino to $0.0056075 in
the case of 7%-cent gasoline. It is not known, of course, from which of the agri-
cultural products the anhydrous aleohol will be produced, but since grain is an
important agricultural product, it is fair to assume that much of the anhydrous
aleoho! intended for use in motor fuel will be produced from grain. Since grain
anhydrous alcohol is quoted at 85 cents, 87 cents, and 90 cents ger 7gallon, it is
clear that the 7 percent thereof put into motor fuel in place of the reent of
motor fuel removed will have a value, on the gallon basis, of from 5.95 cents to
6.30 cents. In other words, the gasoiine producer will save a tax of 1 cent per
gallon on gasoline of his production if he substitutes for gasoline valued at $0.00175
to $0.005075, anhydrous aleohol valued at from 5.95 cents to 6.30 cents,

It is fair to assume.that no motor-fuel manufacturer would substitute expensive
aleohol for cheap gasoline and thereby lose approximately 5 cents per gallon. If,
however, it is found to be possible to develop cheaper methods of producing alcohol
thereby making it economically feasible to substitute it for gﬂaso ine, it is not at all
improbable that motor-fuel manufacturers will find it profitable to make the sub-
stitution of alcohol for gasoline and save the amount of the motor-fuel tax. The
balance of this report is predicated on the widespread substitution of alcohol for
gasoline when and if such substitution becomes economically feasible.

While the administration and collection of the tax on gasoline, as imposed by
section 617 of the Revenue Aot of 1032, as amended, has presented no unusual
difficulties, it is believed that if the {)roposed amendment is enacted into law it
will tend to create many administrative difficulties not heretofore encountered,
one of the most important of which will be determining whether or not a certain
shipment of gasoline contains the percentage of anhydrous ethyl alcohol specified.
In each case a chemical analysis will have to be made of the product so shipped
in order to determine its contents. This will apparently require the detailing of
& chemist or an expert representative of the Department at the place of business
of each person qualifylng as a producer of gasoline to prevent tax-free sales
of th%lgror%uct being made under conditions not warranted under the proposed
amendment. )

The extent of the probable loss of revenue if the bill is enacted is best presented
%)r a reference to, and a study of, the figures showing gasoline consumption in the

nited States. The statement appearing on pages 70 and 71 of the report of
the Commissioner of Internal Revenue for the fiscal ycar ended June 30, 1938,
discloses that during that fiscal year there was colleoted in internjal revenue taxes on
gasoline,"at the rate of 1 cent per gallon, a sum of $203,648,079.78. Bince each
8enny of that tax represented a gallon of gasoline, it follows that there must have
een sold during that fiscal year a total of 20,§64,807,978.gnllons of gasoline.
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If during that fiscal year the gasoline sold had contained 7 percent of alcohol, as
contemplated by the bill, it is apimrent that 1,425,636,058.46 standard gallons of
alcohol would have been used in the manufacture of the gasoline,

The quantity of alcohol just referred to is in terms of the standard or liquid
gallon, referred to by statutes and usage in the distilled spirits field as & “wine
%allon.” Since the bill requires, as a condition precedent to the exemption from

ax, that 7 percent of anhydrous alcohol be used, it fs proper here to explain the
term and note its effeet upon the computation of the number of J)roof gallons of
alcohol which would have been required if all blenders and producers of motor
fuel had availed themselves of the privilege. Anhydrous alcohol is absolute

alcohol containing no water.
Proof spirits are defined by statute (seo. 32569, Rev. Stat., U. 8. C,, title 26,

seo. 1158 (o)) as follows:

““Proof spirita shall be held to be that alcoholic liquor which contains one-half
its volume of aleohol of a specific gravity of seven thousand nine hundred and
thirty-nine ten-thousandths (0.7939? at sixty dcgrees Fahrenhett.”

A gallon of spirits is defined by statute (sec. 3250, Rev. Stat., U. 8. C., title 28,
seo, 11568 (d)) as follows:

“In all sales of spirits a fallon shall be held to be a gallon of proof spirit, accord-
ing to the standard prescribed in the preceding subsection, set forth and declared
for the inspection and gaging of spirits throughout the United States.”

The simple way to compute the proof of a liquid is to mulitply br 2 the per-
centage, by volume, of the alcohol therein. Thus figured, a wine tfal on of liquid
composed of 50 percent water and 60 percent alcohol, would be a gallon
of Proof spirits. A wine gallon of liquid containing (by volume) 40 percent
water and 40 percent alcohol, would be a gallon of 120 proof spirit; or stated deci-
mally for computation of the tax on the proof gallon, it would be 1.20 proof gallon.
A wine gallon of liquid containing by volume 100 percent of alecohol and no water
would be actually 2 proof gallons of spirit (100 proof by 2 gallons).

Assuming then that during the fiscal year 1938 anhydrous alcohol had been
used in the compounding of gasoline, it would appear that 2,861,073,116.92 proof
gallons (1,425,536,588.46 wine gallons by 2) of alecohol would have been used.

The production of 2,851,073,116.92 {:eroof allons of aleohol, or any like quan-
tity, from any and all types of raw material (most of the alcohol is now produced
from molasses), presents & practical problem which should not be overlooked.
Neither the industrial alcohol plants nor the whisky, rum, gin, and frujt dis-
tilleries now operating are equ pg‘ed to produce high-proof ethyl alcohol from
agricultural products generally. Even if so e?lui ped, they would be unable to
Eroduce the vast quantities of anhydrous aleohol which would be needed if the

ill hecomes law and the blenders and manufacturers of motor fuel should gen-
erally seek to avail themselves of the privilegf extended by the bill.

It is at once apparent that if, in order to supply the alcohol which may be
needed under the act, a sufficient number of plants are ereoted to produce it, the
expensos of the Bureau of Internal Revenue incident to the supervision and control
of the production of such alcohol will be increased. 8ince the alcohol produced
for use under the act will be denatured and therefore free of the distilled-spirits
tax, the Government will lose not only the tax on the gasoline and the alcohol but
costs of supervision of préduction, denaturation, control, and distribution.

This Department is not in favor of the enaetment of 8, 552.

In the event that further correspondence relative to this matter is necessary,
please refer to the symbols IR:MT:8ST, :

The Acting Director, Bureau of the Budget, has advised the Treasury Depart.
merit that there is no objection to the presentation of this report.

~ Very truly yours, Jorn W. Hange
Acting Secretary of.lho ’Iwa’.sury.

———

* Marcn 15, 109.

Hon. Par HARRISON,
Unilted States Senate. T

My Dear 8enaTor HarrisoN: T have your transmittal under date of January
13, 1939, of a bill (8. 562) which hag been submitted by Senator Gillette, of Iowa,
to {‘)rovide that gasoling mixed with 7 pércent of ethyl aleohol shall not be sub-
ject to the tax imposed by section 617 of the Revenue Act of 1032, as amendeéd.

This bill i designed to artificially stimulate industrial use of farm crops through
indirect subsidy. Although ostensibly such stimulation is to be accomplished by



4

2k B Pt

PSRN

"

i

vy

54 USE OF ALCOHOL FROM FARM PRODUCTS

removal of an exiating tax, the Federal Government may ultimately have to make
up from other sources any revenue deficits thus incurred. The amounts of money
fnvolved through this legislation within the next 2 yeara or so maf\lr not be so
great because of present limitations as to producing capacity, although there
mt'ilg be ible increases in the future, as shown below.

-This Department has recently issued a bulletin disoussing the manufacture of
motor fuels from farm products, (Misc. Cir. 327, December 1938), a copy of which
fs attached hereto. On P es 58-60 of this report the present unused manufac-
turing &ﬂ)mity of the existing industrial aleohol industry due to lack of markets s
estimated at 478,450 gallons per daa' equivalent to about 145,000,000 gallona per
year. Perhaps an additional 145, 60, gallons production capacity is to be
found at present in the beverage spirits industry, which now has large manu-
faotured stocks on hand. If this entire inactive processing capacity were brought
into use to make alcohol for motor fuel, the 200,000,000 gallons of alcohol which
might be manufactured (equivalent to 126,000,600 bushels of corn) would make
annually about 4,140,000,000 gallons of motor fue‘{ogit 7 percent alcohol concen-
tration), representing a revenue loss of about $41,400,000 for each year.

If the proposed subsidation were to be continued indefinitely, perhaps additional
alcohol-producing plants might be built, thereby inoreasing the potential amount
of revenue deficit. Certainly the growth of an agricultural motor-fuel industr
might be stimulated by the means offered in the proposed legislation, althoug
this statement is subject to the arguments advanced on pages 38-41 of the attached
report, conoerning economics of cost,.

At prices which can now be obtained for alcohol for uee as a motor fuel, and
with presunt processing costs, manufacturers cannot atford to pay prevailing
market prices for farm products used as raw materials, such as corn and wheat
(Bulletin, pp. 80-84). If the I-cent existing Federal tax on gasoline were removed
on a 7-percent alcohol-gasoline blend, the sales value of the alcohol used in the
blend would be inoreased, and the prices vhat manufacturers could pay for the
raw materials would be greatly augmented, It is estimated that for corn the
increased amount which could be paid would be about 33.7 cents per bushel, for
wheat about 37 cents, and for grain sérghum about 82 cents. Use of a 10-percent
blend would amount to about 23 cents a bushel on corn, and similarly change
the prices which could be paid for other materials.

Even with such increases in the amounts which could be paid for the raw
materials used in alcohol manufacture, however, these prices presumably might
still boe lower than market prices now prevallinq, or which may be expected to
prevail during the next few years. Thus the elimination of the 1-cent tax on
such blended gasoline might not result in ung large inorease in the utilization of
farm products for the manufaoture of alcohol. It is quite possible, however
that existing plant facilities would be used to manufacture alcohol from loca
aurpluses or low-quality produots for which there is now no available market, or
for which low prices prevail, This would be beneficial to producers of the affected
commodities, and would correspondingly increase farm income. There would
also be increased employment resulting from the operation.of thess.facilities,
which would be offset only partly by decreased activity and employment in the
petroleum industry, : ) .

Manufacturers may not feel justified in investing large sums in additional plant
equipment to utilize materials of this kind in the manufacture of alcohol, partly
because of the relatively erratic changes in supplies of such materials which orccur
as a result of changing weather and market conditions, and partly because of the
limited quantities which might he available within areas from which any given

lant would have to draw its supplies. It would appear that in order to stimulate

he production of alcohol on any very large scale, and thereby materially increase
the industrial consumption of and ralse the market prices of farm products, a
larlger aubaldr than that proposed in this bill would be necessary.

t might also be noted that the possible benefits to farmers resulting from the
operation of this bill, as outlined above, are conditioned by the fact that farmers
g emelves may constitute as high as 50 percent of the users of gasoline in some

tates, ,

The effect of alcohol in raising the ootane rating of line will vary. This is
discussed on me 91 to 93 of the bulletin. . Muoch of the ordinary (nonpremium)
gasoline sold today contains some tetra ethyl lead in lesser amounts than premium

line. Some gasolinéa respond better with alcohol than with lead compounds,

ut the reverse may be #rue in other instances. = Alcohol added to lead oomgounda
effeots antiknock Inocreases which are greater than those obtainable by further
similar additions of alcohot to alcohol or lead to lead in the respective instances,
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. This effect varies for different gasolines, therefore no exaot general statement can
be formulated as to the predictable gasoline blend price for any given raw material,
Much experimentation will be required on this one point alone, and extensive
research on the entire problem will reguired to reach a final evaluation of power
aleohol as a real aid to agriculture, BSuch research is likely to be stimulated
through the-bringing into existence of an active industry., The necessity for
exhaustive studty of the entire problem must be emphasized,

If the present Federal tax on gasoline were to be repealed within a few years,
some other form of subsidization might have to be accomplished to continue the
motor-fuel-blend industry brought into existence through this proposed legislae
tion. Such uncertainty is undesirable. It might be fmferable to devise some
more permanent means of accomplishing the intent of this legislation.

The bill as now drawn fails to include aloohol fuels which might be used for
stationary engines or power devices, since only automotive and propulsion fields
are included. It seems also that the setting up of a 7-percent blend as a standard
may act as a limitation on the amount of crop material which might find use under
this plan, owing to present manufacturing and ocost difficulties. It is stated in
the attached bulletin that blends a{)proaehing 10-percent alechol concentration
are the most likely to be economical and effective, and while it is admitted that
low concentration blends have little relative value (p*). 95-96), it might be desir-
able to set up a 10-percent blend as the standard basis for tax removal, allowing,
however, a proportionate removal of tax for blends of lower concentration, down
to perhaps rcent as a minimum. This would create a more flexible basis to
cover the initial period of fluctuating production and cost which will be encount-
ered in the early stages of the industry. At present, sales costs may be exceasive,
as has been demonstrated in trial operations in the Midwest, and mere removal
of the tax may be insufficient to bring about easy sales under present distribution

difficulties.

This Department does not oppose the x‘)roposed legislation. From the stand-
point of conservation of national and irreplaceable petroleum resources, the
establishing of an industry which might create a re?lacement fuel annually from
the land is of sufficient national importance to justify the employment of means
such as are proposed. This Department is now contem;t)lating studies on techni-
cal problems which are certain to arise in the development of such an industry. -

pon reference of this matter to the Bureau of the Budget, a8 required by
Budget Circular 344, the Acting Director thereof advised the Department of
Agriculture under date of March 8, 1939, that there would be no objection on the
part of that office to the submission to Congress of this proposed report. ’

Sincerel .
i H. A, WaLraos, Secretary.

Mar 13, 1039,

Hon. Par HARRISON,
United Stales Senals.

My DEear SpnaTor Harrison: I have your letter of April 26, 1939, enclosing
South Dakota,

a c?y ofd ﬁrogosad amendment submitted l;{ 8enator Gurney, of
to House bill 3790, which was pending in the House of Represen{atlvee on the date
of your letter, in which amendment the removal of the existing 1 cent Federal
gasoline tax on motor fuels containing 10 percent of ethyl alcohol was provided.
It is my understanding that since the date of your letter the revenue bill in
uestion has been passed by Congress without the inclusion of this amendment,
A ;gl::?r, for purposes of record, I am pleased to express an opinion on the proposed
e on. ‘
The position of this Department in regard to removal of the existing Federal
soline tax on motor fuels containing alcohol produced from farm products has
n set forth at length in our letter to you of March 15, 1939, in reference to the
Gillette bill (8. 562). In the case of this Gurney amendment there are only minor
differences in text, and no difference in intent, as expressed in the Gillette bill,
. The principal difference is that S8enator Gurney proposes that a 10-percent blend
be made the basis for tax removal, whereas the Gillette bill had speoified only 7
Percent. In my letter of the above date on the Gillette bill, I stated that if
egllalatlon of this character were to be enacted ‘it might be desirable to set up
a 10-percent blend as the standard.basis for tax removal, allowing, however, a
proportionate removal of tax for blends of lower concentration, down to perhaps



PR |

<~ -

r—

56 USE OF ALCOHOL FROM FARM PRODUCTS

2 percent as a minimum,” This phrase, in entire?, might be suggested for con- -
slderation in the Gurney amendment because of the flexibility which would be
oreated, whereby the indeterminate amounts of alcohol which might be immedi-
ately available for motor-fuel blending could be used in low-percentage mixtures
and benefit from the legislation, pen n% such time as an alcohol industry could
be orieaged which could produce the quantities of aleohol which would he eventually
required.
. (}t should also be pointed out that, as shown in my previous letter, the amounts
by which the relative values that the alcohol plants might pay for farm products
would be increased, when used for alcohol production, would be approximately
23 cents a bushel for the 14-percent blend rather than the 88.7 cents per bushel for
the 7-percent blend, for ¢orn, as is indicated in the letter, It maﬂ' be further noted
that the Gume{ biil, like the Gillette bill, also fails to specifioally exempt alcohol
fuels which miﬁ t be used for stationary engines or power devices, under our inter-
retation of the existing law. Reference to the new Internal Revenue Code,
eventy-sixth Congress, indicates some possible ambiguity as to the exact inter-
gretation of the word ‘‘Propulsion” appearing in the statute as used in conneec-
fon with motor vehicles. It would seem that under existing wording the intent
of the law concerns vehioles that are moved or propelled from one place to another
by the action of the fuel. This interpretation, of course, would eliminate the
taxing of fuel for stationary engines, If, however, the use of the word propulsion
implies & meaning of the self-rotation of an internal-combustion motor, by a fuel,
8o a8 to produce power without the implication of forward motion, then this
particular exemption would be pertinent,

I am attaching a copy of our previous opinion on the Gillette legislation for the
use of your office. owever, because of the current interest in alcohol motor
fuels, I would like to ampli(ij the previous statement, so as to bring out some
further points for your consideration.

As | view the matter, the proponents of alecohol fuels thus far have not indicated
any unity of objective or purpose for the initiation of such a program. There
have been various suggestions concerning the use of alcohol fuel as a means of
utilizing farm wastes and occasional surpluses. Conceding the desirability of
such an accomplishment, it is, however," obvious that the creation of an alcohol
fuel-blending industry, merely as & scavenger operation, will expose such industry
to considerable hazards as to permanence and economic¢ operation. Amounts
and qualities of raw materials will fluctuate widely, as well as prices thereof, with
resultant variations in the cost of Sroduoing the alcohol. -All this will have to
be equalized in some manner, In addition, basically the cost of producing alcohol
from such diverse materials as corn or sorghum, sugar beets, white or sweet
potatoes, and sugarcane will vary for each material and each location. Assuming
that sufficient plants were built to adequately cover the country and use all the
wastes which might be available, the-fnevitable competition in sale of fuel blends,
or in feed by produots, would necessitate some form of equalization of inequalities
in production ¢osts. There has been no expression that has come to my attention,
a8 to how these obvious facts are to be successfully dealt with in creating an in-
dustry. As a further fact, much of the cull and waste material will be of a nature
unsuitable for collection or transportation to alcohol plants, if location is at any

eat distance from the material source. If, in accordance with other suggestions,

he power-alcohol idea is to be merely a crop price-raising device, some limitation
would be necessary or the eventual prico advances will raise the alcohol cost, from
any material, to impractical levels. Many other obvious resultants might be
indicated. S’ufﬂce it to say, if this Government intends to subsidize a power-
alcohol industry in some manner, then certainly a previous clear understanding
of objectives and methods should be formulated. I am enclosing a copy of a
recent talk presented by a Department representative on this subject, in which
this point is especially emphasized. -

Furthermore, if the object of the subsidy is to directly aid agriculture, speoifi-
cally by placing an adequate cash return fnto the hands of the grower of the
material, then provision should be made that the benefita derivable under the

ropose(i legislation are not completely absorbed by the alcohol-processing indus-
ry, but are passed on to the farmer, at least in part. Furthermore, this Depart-
ment would view with apprehension a development of stock selling or {)roxnot onal
schemes involving ereetion of alcohol processing plants indiscriminately and
without regard to economio factors of location; as might be visualized if there was
a rush of self-interested individuals to turn the benefits of the proposed legislation
to their personal advantage. Without some control a debacle of promotion
schemes might eventually bring great losses to private investors, many of whom



USE OF ALCOHOL FROM FARM PRODUOTS b7

would doubtless be farmers, and destroy whatever real value the basic agricultural

motor fuel idea may possess.

As I indicated in my previous letter, I do not oppose the legislation. However
1 do think that any legislation favoring the establishment of an agrioultura[
motor-fuel industry should be so shaped as to provide safeguards and definite
means of adjustment and control. I still am of the opinion that adequate research
should precede much investment of capital into sroposals of the nature of power
alcohol, All the comments which I have outlined are of course equally applicable

and pertinent to the Gillette or similar proposals.
Very truly yours,
H, A, WALLACE,
Secretary,

Senator HErRrRING. Do you have anything further?

Mr, TarLeav. That is all, sir.

Senator HErriNG. Thank you. Dr. Jacobs, Bureau of Chemistry
and Soils, Department of Agriculture. You have a statement you
want to place in the record in connection with this proposal?

Dr. Jacoss. I would like to make certain things clear, Senator. I
am here at the suggestion of the Department, to be at the service of the
committee, to give technical information, and as such I will be happy
to answer any questions.

I would like to also bring out that yesterday in the hearing my
bulletin on motor fuels was repeatedly referred to as a sort of an
authority. I would like to suggest, therefore, that actually the entire
bulletin should be a part of the record, since it more or less covers
the entire field. 1 will be happy to answer any specific questions
that may be asked. )

Senator HErrING. I was not present yesterday when that was
roferred to and I am not familiar with the trend that the hearing
took. Do you have something, Senator Gurney?

Senator GurNEY. In that connection, I might say that this126-page
booklet has been delivered to every Member of the Senate. If the
committee cares to incorporate it all in the record, that would be all
right. I do not think it is necessary to incorporate it in the record.

ou can incorporate in the record possibly the conclusions.

Senator HerriNng. We will suggest that to the committee and let
the committee determine whether or not it shall go into the record.

Dr. Jacoss. Otherwise I have not prepared any particular state-
ment, because I really felt that I would be probably called at the end,
after this testimony is all in. I will be glad later, at any time, to
prepare an opinion, .

Senator HerriNa. Perhaps that might be better. We will be glad
to receive any observations which you might care to make in connec-
tion with this legislation.

Dr. Jacoss. I think that would be more sutisfacbor‘-zl.n

Senator HerriNg. Mr. Hubert Holloway of the erican Auto-

mobile Association.

STATEMENT OF HUBERT HOLLOWAY, AMERICAN AUTOMOBILE
ASSOCIATION, WASHINGTON, D. C. -

Mr. HoLrowAy. Mr, Chairman, I did not haye in mind to go into
any. technical discu mnj‘{)f this subject. The American Automobile
Association, as youprobably know, 1s a federation of some 7560 clubs,
motor clubs, and branches throughout the country, vepresenting
approximatef - million motorists: R ST T
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We are very much concerned, of course, with anything that ma
affect the cost of motor fuels, or affect travel, and I would like to call
the attention of the committes to a policy resolution adopted by our
annual convention in June-1933. "It is as follows:

Recently there has dev(;lﬁ)ed widespread agitation for the blending of alcohol
made from surplus farm produocts with gasoline as a dubious means of aiding the

armer.

Several bills to make tho use of the blended motor fuel mandatory have been
introduced in State legislatures and the Con of the United States,

Tests and studies conducted by the American Automobile Association, under
the supervision of its contest board, have conclusively demonstrated that the
additional cost of blended fuel to the users of highway transport would amount to
hundreds of millions of dollars a year, depending upon the percentage of alcohol
in the blend. This would simply constitute another supertax on motor transpor-

tation.
There i8 a surplus of cheap and efficlent motor fuel available at wholesale prices

of less than b oents a gallon, while alcohol from agricultural products would cost
a minimum of 30 cents a ga.ilon.

I will mention here, as I said, this is a 1933 resolution.

Under these conditions, the American Automobile Association, as a matter of
good economics and sound public policy, is strenuously opposed to legislation of
any kind or character making use of alcohol-blended fuel compulsory.

Since that time we have continued to watch technical studies on
the subject, studies made by the Department of Agriculture, the con-
clusions of the Treasury as to tax evasion, and other conditions, which
and we have found, during the passage of:the last 6 years, no reason
to amend that resolution. It now stands as the policy of the American

Automobile Association.

There was an inference left, perhaps, with the committee yesterday
as lgards the use of alcohol-blended fuels at Indianapolis. [ have
asked our contest board, which has supervision of the Indianapolis
races and enforces the teclinical requirements, to give me a brief state-
ment on this subject. The statement follows:

The use of alcohol as an automobile racing fuel is confined almost exclusively
to the foreign type of racingi engines and partioularly the highl{}:peclalized engines
employing extreme manifold pressures such as the current (erman and Italian

designs. . .
Tﬁ:agreat majority of cars participating in the 1938 Indianapolis 500-mile race
used an aviation type gasoline without alcobol content. In the 1937 race, which
was an eminently successful event, the rules required that all cars should use a
strictly stock gasoline, as avallable to consumers. In the 1938 race the records
indicate that of more than 40 cars entered only two foreign and two American cars,
each equipped with foreign-type superchargers, used an alcohol blend of any
appreciable percent. ,
ere fuel economy is relatively unimportant, where the highest possible power
output is desired from the lightest or smallest possible engine, and where normal
€00 in%:tiui ment is in itself insufficient, an alcohol blended fuel then has desirable
characteristics and is frequently emplolyed. :
The fifth (1939) edition of Automobile Racing by Ray F. Kuns, in reviewing the
1938 Indianapolis race, states:

“Most of the cars to qualify used aviation gasoline of about 80 octane rating
blended with 156 to 40 percent chemical bengol.  Ethyl fluid was added in quanti-
ties up to 24 ce. per gallon. * The amount of benzol and ethyl fluid depends upon
the compression ratio, which ranges between 8:1 and 14:1 (the normal American
pleasure car has a compression ratio not generally oxceeding 6% to 1).

“The two foreign ocars reémrtedl used as much as 90-percent alcohol and
benzol or gasoline with ethyl luld, There are several reasons back of this. First
national policy demands the use of home-produced fuels, and alcohol and benzol
ocome from farm produocts and eoal, resx:oct!ve)v. ‘ Bot& are avaflable in most
foreign countries. - Beoond, these fueis, although having very much less fuel value
than gasoline, do have extremely good antiknock values. * Third, the cbject in
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foreign racing does not necessarily include economy, and fue! consumption of
five or six times that of American cars is not considered objectionable.”

In conclusion I would like to make one point, perhaps a bit face-
tiously, and that is that this proposal would eliminate the alcohol
tax from a tax which expires in about 30 days, and I believe the records
of this committee show that almost without exception there has been
a general agreement from year to year that a continuance of this tax
would not be recommended. '

G Senati;)r Herring. Thank you. Are there any questions, Senator
urney

Senator GurNEY. The American Automobile Association is com-

osed of a group of people who are scattered all over the United
States, who are generally patriotic, like all the rest of the people.
They'iike to see the country get along, and most of them are in busi-
ness. Have you ever gone into the proposition, as an association, as
to what benefit the use of alcohol motor fuel would be to the farmers,
and therefore to the businessmen who are members of your associa-
tion, in finding a better market for those things that they produce,
around the Chicago area, if you please, or any other place in the
United States?

Mr. HorLoway. I will answer, Senator, by saying, as I stated at
the outset, I am not qualified as a technical expert on the respective

qualities of fuels, )
Senator GUrNEY. Your only research has been in the cost price to

the ultimate consumer?

Mr. HovLowAy. The cost price to the ultimate consumer; recogniz-
ing, of course, that virtually one-fifth of the automobiles used in this
country are owned by farmers. Thus it is reasonable to assume that
they demand 20 percent of the fuel. So on its face it would look
like, while we are entirely sgmpathetic to anything that will help any
group of farmers, you will benefit your corn growers but at the same
time will you not saddle an extra burden on your cotton growers?

Senator GurNEY. As I say, you haven't given any time to research
along that line? .

Mr. HoLLoway. Not in the last 2 or 3 years. We gave quite a
bit of research to it when we made our studies under the contest
board in 1933, as pointed out in this policy resolution.

Senator HerriNG. Mr. Thomas J. Keefe, general manager, Amer-

ican Motorists Association.

STATEMENT OF THOMAS J, KEEFE, GENERAL MANAGER, AMERI-
CAN MOTORISTS ASSOCIATION, WASHINGTON, D. C.

Mr, Keere. Mr, Chairman, I represent the American Motorists
Association, a national organization embracing more than 250,000
automobile owners in the United States. Since 1035 the American
Motorists Association has observed the introduction of more than
30 bills in State legislatures and before the Congress, which bills
propose to compel the mixing of 10 percent of agricultural alcohol by
volume  with gasoline as a motor fuel. The avowed intent of these
measures has been to aid the farmers by giving him industrial outlets
for his orops. 'The currént measure (S. 552) proposes to ‘exempt from
the Federal gasoline tax motor fuel ‘contairiing 7 percent of alcohol
made from domestically grown' farmi’ produce. S
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MOTORISTS NOT RESPONSIBLE FOR FARMERS' PLIGHT

The proponents of this plan have advanced the argument that
because the automobile displaced the horses and.mules and thus
deprived the farmer of a market for his produce, then the automobile
owner is primarily responsible for the present plight of agriculture.
Personally, I have never been convinced that the displacement of draft
animals has been a disrupting factor in our national life and I have
looked for the facts in support of this conviction as a matter of self-
reassurrance. In December 1938 the Federal Government issued
a study of Changes in Farm Power and Equipment—Tractors, Trucks,
and Automobiles. One phase of this study was devoted to the ques-
tion of loss of farm markets utpon the displacement of horses and
automotive power. The study found that ‘The combined acreage of
wheat, oats, and hay harveste regresent.s a slightly smaller proportion
of OgOtla’ll acreage harvested in the period 1931-35 than the years
1907-17." .

This study also found that the adoption of farm automotive equip-
ment—including tractors—in 1935 had more than compénsated for
the resulting reduction in shift of farm man-hours of labor attributable
to animal displacement. Actually, a net difference of 390,000,000
additional man-hours of labor was created by the farm automotive
industry. I should like to call your attention to this report so that
you may see how fair were the bases for its contentions.

INVENTION OF THE AUTOMOBILE INEVITABLE

I believe it is significant to point out that, if the internal-combustion
engine now universally used in automobiles had not been invented,
some form of mechanical 'Bower would have been applied to highway
vehicles in any event, The National Resources Committee in its
study of “technical trends’ points out that ‘“one of the greatest sales
obstacles which the gasoline-%)wered car had to overcome was the
widespread conviction that Edison would invent a superior and
cheaper automobile.” ) o

I submit, therefore, that it is unjust to charge automobile owners
with responsibility for the plight of the farmers and suggest that
these people, many of whom are farmers themselves, gay damages on
the basis of such an accusation in the form of a tax subsidy.

On the basis of 1938 motor-fuel consumption of 21,800,000,000
gallons, blending of 7 percent alcohol with gasoline would increase
the fuel bill of the motorists by a figure in excess of $500,000,000
annually. Since the income of the average automobile owner as
shown in recent studies by the Department of Commerce is between
$20 and $30 per week, the average motorist should not be asked to
donate what amounts to the best part of a week’s wages to a scheme

of this kind. ‘
ARE BLENDS WORTH THEIR HIGHER COST.

It is the consensug of qualified automotive engineers that 10-percent
alcohol blends gieﬁmteir are not worth more than gasoline of equiva-
lent octane rating, and that in the net of their technical properties
they are somewhat inferior. These findings have been repeat
verified by exhaustive tests under scientifically controlled conditions,
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Alcohol’s one advantage is that it improves the antiknock qualities
of gasoline. But identical improvement can be obtained at one-
twelfth to one-seventeenth the cost (about one-fourth cent per
gallon) by the addition of tetraethyl lead, an anti-knock agent now
used in ‘“regular’” and premium grade gasolines.

There are various disadvantages to alcohol which are not encoun-
tered when the tetraethyl lead is used as the antiknock agent in gaso-
line. Ten percent of alcohol adversely affects the starting character-
istics of a gasoline, and increases its susceptibility to vapor lock.

When carburetor settings are comparable for both fuels, 10-percent
blends give less mileage than gasoline due to their lower heat energy
content. If thie carburetor setting is such that blends give mileage
equivalent to gasoline, power output and acceleration are inferior.

A constant hazard with blends is absorption by the alcohol of suffi-
cient moisture from the atmosghere and sides of storage tanks to cause
it to separate from gasoline, which does not mix with water, Depend-
ing on the degree of separation ocourring, partial or complete stop-
page of the engine results under these conditions.

Alcohol is a solvent which attacks paints and lacquers used on auto-
mobile bodies, In the course of refueling cars numerous times motor
fuel unavoidably is spilled on fuel tanks and fenders. The finish on
these parts of the body on which motor fuel is unavoidably spilled
would be destroyed by the alcohol.

Ten-percent blends clearly are not worth more than gasoline of
equivalent octane rating, and in many respects are somewhat inferior.

MAJORITY OF FARMERS ACTUALLY WOULD BE LOBERS

Even if all gasoline sold in America were to contain 10 percent of
alcohol, less than 15 1percent. of the Nation’s farm lands would be
near enough to alcohol plants to participate in supplying the market
for fermentable crops. The vast majority of farmers would reccive
no income from sale of orops to distilleries, and would actually be
out of pocket the amount of their increased motor fuel bill,

Only one of the many defects of the power alcohol scheme is that
there is not enough fertile land distributed throughout the country
in which to locate power alcohol plants so that crops for processing
wouldn’t have to be collected farther than 10 miles away, which is
about the average maximum distance which it is economic to haul
crop to alcohol plants. The Department of Agriculture has shown
that actual production of fermentable crops is insufficient to meet the
Nation’s food requirements and the raw material needs for even a
7-percent blend on a national scale at the same time. It is obvious
that any extensive use of alcohol in motor fuel would require the
location of distilleries, in, regions where costs of crop collection would
be exorbitant, enormously boosting the theoretical costs of alcohol
manufacture and of alcohol blends. ) .

How would the small minority of farmers in a position to supply
corn or equivalent grains to alcohol plants fare? Their return as com-
pensation for the cost of growing the corn would be less than half the
price paid motorists to distilleries, after farmers had paid the increased
cost of the motor fuel which they consume and had repurchased from
distilleries by-product feed from alcohol processing equivalent to about

1500848908
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one-fourth of the corn initially delivered to the alcohol Flant. If farm-
ers failed to repurchase byproduct feed the theoretical cost of alcohol
and of alcohol-gasoline would be increased still more.

WOULD ONLY AID SBMALL GROUP OF FARMERSB

I take the liberty of pointing to the obvious fact that this proposal
would not aid the tobacco farmer, the cotton planter, the stock breeder
the poultry raiser, or the average man engaged in mixed farming, many
of whom have to buy feed. Yet all of thesegroups operate automobiles,
tractors, and kindred motorized farm equipment for which they have
to buy motor fuel. These groups are no better off than the corn farm-
ers whom the scheme is intended to benefit and it seems to me hoth
unjust and uneconomic to force the groups to whom I have just referred
to shoulder a large share of the costs of an untried scheme for benefiting

the farmers who have a surplus of corn.
SCHEME VIRTUALLY UNENFORCEABLE

[ would like to refer briefly to a book entitled “Motor Fuel Taxa-
tion in the United States” i}'.Dr. Finla G. Crawford, professor of
political science at Syracuse University. Speaking of tax administra.
tive problems on pages 106-7 of that book, Dr. Crawford says:

A major Eroblem of administration. is to guarantee that all blends sold contain
the required amount of alcohol. Under present conditions of the production of
alcohol from corn or other agrioultural products grown upon American soil, the
price of alcohol is greater than the price of gasoline, Any unserupulous dealer
could very easily increase the amount of gasoline or substitute a cheaper-priced
gasoline. ~ This would give him a price advantage and greatly increase his profits.

In those cases where tax exemptions or tax preferentials are granted blends,
reduction of the alcohol content below the specified legal limits would defraud the
State of tax collections and the unscrupulous would profit by tax exemptions to

which they had no claim,
In order to provide suitable facilities for blcnding and to reduce the costs of
transportation of both aleohol and gasoline, it would be necessary to establish a
number of blending plants, This very fact would add to the problem of tax

administration.

If alcohol-gasoline blends were widely sold under tax preference, inspection
would be required. The frequency of the sampling would dotermine the size of
the staff. There are more than 200,000 service stations in the country and the
number of inspectors would be considerable. In addition, laboratory expenses
would have to be met. Whenever an individual was apprehonded, further
expenditures would be required in order to enforce the law. Under certain
conditions, aleohol and gasoline separate, and the sample taken by an inspector
might be deficient in alcohol even though no attempt had been made to evade
p?);gxtgnt of the tax. At least, this defense could be used by those accused of
violation.

In the legislation proposed in various States and in Congress, provision has
been made that the aleohol should be made from “agricultural produocts grown
upon American soil.” This in itself oreates a difficulty to prevent the use of
alcohol for blending which has been produced from blackstrap molasses or from
{mtroleum gases. This type of evasion would be almost impossible to trace, for

here is no chemical test to determine the raw materials from which ethyl alcohol

has been made. In fact honest blenders could be fooled as to the source of the

alcohol.
A final problem not related to gasoline tax administration might well eventuate.

Alcohol to be used for blending might well be diverted for bovera%e purposes.
Proposed laws have imposed requircments for denaturants but not in all cases.
A bill was introduced in Congress in 1938 which sought to make a 10-percent
blend mandatory throughout the Nation, providing that aleoho! for motor fuel
could be withdrawn from bond tax-free without the necessity of denaturing. The
Bureau of Internal Revenue would be faced with the gigantic task of tracing the:
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movements of large quantities of alcohol to prevent any portion from entering
beverage channcls.

The failure of prohibition enforcement furnishes a clue to the diffi-
culties which would be encountered. Yet the quantities of alcohol
involved in prohibition were inconsequential compared to the amounts
which would be involved if even a small percentage of alcohol were
mixed with gasoline as motor fuel. The resulting widespread abuse
of tax exemption could not, in my opinion, be prevented, no matter
what costly and elaborate methods of enforcement were devised.
Farmers would be cheated out of part of the market which the schemers
intend to ;l)rovide, motorists would have extra costs, and the quality
of fuel sold would be distinctly unreliable.

TAX EXEMPTION ONLY SHIFTS COST

If the Federal Government should exempt alcohol blends from the
Federal gasoline tax of 1 cent it would, to whatever extent such blends
were used, lose the motor fuel tax revenue therofrom. If States
should help to bring blends into use by exempting them from State
gasoline taxes they would lose revenue in proportion as the sales of
alcohol-gasoline blends increased. It is conceivable that through this
process of removing taxes from alcohol-gasoline blends the price to the
consumer could be reduced so that he could buy a 7 percent blend as
cheuply as ho could buy gasoline which would still be taxed. The fuel
would be no better, but on the whole slightly worse than gesoline. If
sales materialized on any large scale, however, the governments con-
cerned in exempting alcohol blends from tax would lose most or all of
their gasoline tax revenues. These lost revenues would have to be
replaced cither by increasoes in other types of taxes paid by motorists or
by a new general levy of some kind on taxpayers at large. Since most
taxpayers are motorists thoy would find themselves paying the extra
cost of alcohol in the end just the same ns if they had been forced to pay
it directly to the person selling them alcohol blends.

THE BURDEN ON THE MOTORIST

It is quite conceivable that if the Federal Government with its
unbalanced budget found itself losing revenue from motorists’ taxes,
it might abandon its Federal highway aid to the States. Many States
aro in dire need of this revenue in order to complete their Federal-aid
highway programs, and they need the revenue from their own State
fgsolum taxos for maintenance and construction costs on their State
highways and for the payment of the principal and interest on out-
standing highway bonds. In several States the financial situation of
the highway program is so finely balanced that any disruption would
lsnte\t';tnbly require an immediate increase in motorists’ taxes by the

ate.

As was pointed out in the recont study of superhighways by the
United States Bureau of Public Roads, the average motorist has an
income of about $1,600 a year. He reckons his out-of-pocket expenses
for operating his car at about 1 cent per mile. That report goos on to
show that these automobile owners must budget their expenses very
carefully and that any added costs mean the forced curtailment of

their car use.
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That this would be the effect is shown by a recent Nation-wide
consumers’ survey completed by the General Motors Corporation.
This survey has been conducted annually for several years. Some
years ago the consumers demanded reliability as the number one
quality In a car. Later, and for some gears, safety was the predomi-
nant quality sought. Now the demand is for economy. :

This proposal would do more than any other suggestion of which
I have heard to increase the cost of operation of automobiles and it
would do it in direct opposition to the expressed wishes of 20% million
American automobile owners and their families. The ultimate effect
would be to force the American public to the use of smaller and smaller
cars, just as the high costs of these alcohol blends and other high
taxes on motorists forced the average Europen automobile driver to
the use of the small, uncomfortable, and inconvenient cars which
economic necessity compels them to use today.

May I say, that the object sought to be accomplished by the pro-
posal 18 one in which a majority of the Members of both the Senate
and House are interested—that 18, some practical and effective manner
to aid the farmers of our country. There is hardly a ?erson in the
United States who is not in sympathy with any move, legislative or
executive, which can be made with reasonable certainty to raise the
income of this great part of the population of our Nation.

From the discussion of this subject in other Congresses and on

March 23 of this year when Senator Gurney’s proposal was offered as
an amendment on the floor of the Senate, many Senators from sub-
stantially agricultural States evidenced serious doubt as to the prac-
ticability of aiding the farmers by legislation of thissort, Admittedly,
exempting from taxation motor fuel mixed with alcohol is merely a
Bteg toward making mandatory the blergdinigl of alcohol with gasoline.
Other proposals have been made to directly require such blending,
while others seek to require blending by means of “penalty” taxes.
. I shall not attempt at this time to burden the committee with
involved statistica and cost figures as I believe that these at best can
only be approximated and are not fgenerally a reliable basis upon
which this committee can afford to formulate any recommendation.
It is my purpose, however, to comment upon clear fundamental
principles which appear to be involved,

In substance and effect isn’t the proposal to exempt from taxation
motor fuel blended with a percentage of alcohol an indirect form of
subsidy to the farmer at the expense of a particular property-owning
group—not a general levy? In other words, will not the 29,500,000
automotive vehicle owners of our country be called upon to make up
the tax deficiency either by paying more for alcohol or by new taxes on
gasoline? It is well known that the Federal Government is obligated
to bear a proportionate share with the States of direct benefits to
automobile-owner taxpayers—-—namzlly, the construction of Federal-aid
highways. If the State and Federal taxes collected are not sufficient
to meet this necessary obligation, obviously other taxes must be
levied on the motorists (or on others) to make up the deficiency. -

The motorist is already faced with serious threat—that threat is
diversion of present tax revenue. Diversion can be of two kinds: the
actual transfer of funds, or exeniption from taxation for the benefit of
others as in the prdsent case. - In either situation the revenue. is not
available for the purpose needed. And this revenue is required, gen-
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tlemen, for road building. There are 2,000,000 miles of mud roads in
the United States; 5,000,000 farms of our country are still on mud
roads, and it is estimated that there are between 6,000,000 and
8,000,000 or about 25 percent of all motor vehicles on these farms;
sohool busses and mail routes traverse nearly 1,000,000 miles of roads
that are in an unimproved condition. Thus it is that nearly all the
revenue derived from automobile owners is required for road improve-
ment and for maintenance,
If the principal here advocated is sound—namely, exempting from
taxation motor fuel containing alcohol or levying increased taxes on
asoline alone to force the use of alcohol as an indirect subsidy to the
%armer-——the Congress of the United States is certain to be faced with
8 Propoaition to exempt gasoline blended with other ingredients to
help or subsidize other needy groups. ) .
t is well known that benzol, a produect of coal, is used to some
extent at the present time in many grades of gasoline for motor fuel
(better than 100,000,000 gallons annually). e Department of Ag-
riculture states that benzol mixes well with gasoline and increases the
efficiency of poorer Li:‘ades of gasoline. Its use on many occasions
has been argued to benefit the coal miners. There are other coal
roducts which could be made adaptable for the same purpose. Coal
1ydrogenation %zves promise of motor-fuel cost somewhere double
the present market price of petroleum fuels (alcohol five to six times
the present cost of gasoline). In fact, alcohol can he manufactured
from coal. Therefore, it would be just as logical, just as equitable,
just as fair to exempt from taxation any motor fuel blended with coals
alcohol or benzol; for, gentlemen, our coal miners’ plight is believed
by many to be equally as troublesome as that of the farmers. In all
justification such plea should be given equal consideration with that
of the farmers. And rest assured such demands will be made if the
rinciple being considered by this committee is enacted into law.
roposals are already before Congress to tax oil for the benefit of coal.
How could you equitably exclude alcohol made from coal?
But the plight of the farmer and of the coal miner is not the only
problem that will arise. If the %rinciple of indirect tax: lp‘enalt;y or
exemption here advocated is to be equitably ag)plied. what of the
eat pine forests which extend practically from Pénnsylvania to the
exivan border along ‘our Southeastern coastal plain? I gave no
comiﬂete chemical facts, but I understand that it is possible to make
at quantities of alcohol from wood or cellulose at prices less than
rom agricultural surplus, as grain. These pine trees are Or;ﬁ? that
can be grown, matuting every 7 years.” These pine lands _pro-
dice no other profitable crop. Much submarginal agricultural land
can’ effectively be used for tree growths. This source of chemiocal
raw material for alcohol production would be difficult to ignore.
The land is available and everything needed is foreseen. The De<
g)‘artment of Agriculture anticipates a cumpai% that would neces-
itate the inclusion of this source of su;()f)lgf. “Would it riot be just
- &8 reasonable to exempt motor fuel blended with alcohol made from
pine wood to help the southeastern coastal region? The residents
of this section have every right to come before Congress and°demand
tax exemption or special privilege the sams as the farmer from the
richer agricultural districts. IR R
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The Department of Agriculture states that ethyl alcohol may be
derived from four classes of raw materials: (1) Saccharine materials
(sugar beets, molasses, sugarcane, ets.); (2) starchy materials such as
grains, potatoes, etc.; (3) cellulose materials such as wood, wood
product wastes, etc.; (4) gases, natural and artificial, including that
made from coal. The alcohol is manufactured either b process
of fermentation or synthetically, Chemical synthesis as from coal
and wood has attained considerable commercial importance in
recent years.

The Department of Agriculture further reports that certain “higher"
alchols make better motor fuels than etyhl or grain alcohol, because
of their higher fuel value. This fact is also proven by the Bureau of
Standards who report that “it would apPear preferable to employ one
of the higher alcohols rather than ethyl alcohol, for blends with the
lnﬁher alcohols have a higher water tolerance and a lngller heat value
(therefore power) than have the ethyl alcohol blends.’

The ability of these compounds to blend with gasoline is generall
considered superior to that of grain alcohol. Since these materials
also may be produced from carbohydrates by fermentation, or syn-
thetically, consideration ought to be given to the possibility of pro-
ducing these higher alcohols and requiring their use of rpoer purposes
rather than the inferior grain or ethyl alcohol. At the same time the
production of the nonpotable alcohols would safeguard possible diver-
sion to beverage purposes. .

But let us not lose sight of the main principle which is certain to
evoke more problems—not only Yroblems for Congress as to whether
other groups will be given equal consideration, but the problem of
making up the tax loss either by additional taxes on gasoline, or by
taxes from other sources.

What of the consumer? His troubles will have only begun. He
will be faced with increased prices. Higher costs are ultimately cer-
tain, for alcohol blends cannot compete with gasoline at present
prices. Reduced efficiency of motor fuel is sure in the case of grain
alcohol alone. Where such alcohol is used, even proponents admit
that less mileage per gallon is likely; during cold weather separation
of the oil content may occur; during damp cloudy weather where the
atmosphere is humid, alcohol will absorb water and separate from
the gasoline, unless a more expensive “‘blending agent” is used, thereby
further increasing the cost. ) . _ ]

The United States Bureau of Standards in their last investigation
reported that blends containing ethyl alcohol have no material advan-
tage over gasoline as motor fuel. Blends cannot be directly com-
petitive with gasoline. It is for this reason that taxation exemption
must be sought, or in other words, one commodity must be penalized
to force the use of another. Gasoline must be penalized so as to
require motorists to buy alcohol. If this were not true, no action by
Congress would be needed. ) ’

If 29,500,000 automobile owners are required to buy alcohol to
reduce the farm surplus, it has been estimated by competent authori-
ties that 10-percent blend would increase their bill for motor fuel
approximately two-thirds of & billion dollars annually. This appears
to be a very expensive subsidy. . N ,

For this reason, if the advocated step is taken, it will be only a
question of time when other forms of duress or a direct mandatory
requirement will bo made to force all motor-vehicle consumers to use
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alcohol blends. The 29,600,000 motor-vehicle owners in this country
will be forced to buy at hi her costs a motor fuel which at best has
not been shown to be equal in quality to that capable of being produced
from petroleum. .

The Treasury Department, I understand, in a letter to Senator
Harrison has fully expressed its views, and upon analysis, it goes on
record against the proposal now being considered by this subcom-
mittee. The Department of Agriculture has made quite a study of
the subject, and the Secretary of Agriculture has written the chairman
of the Senate Finan~e Committee to the effect that alcohol blends are
not certain to benefit the farmer; that so many problems are apparent
that more time should be allowed for solution before attempting to
endorse any legislative action in connection with alcohol as a relief to
farm surpluses.

May I summarize the matter briefly:

(1) The principle of tax exemption inuring to the benefit of one
group must of necessity be extended to others similarly situated;

(25 If tax exemption is given to special groups either considered as
a subsidy or encouragement, the loss in revenue now available for
building farm-to-market roads, Federal-aid highways, betterments
improvements, and so forth, will have to be curtailed or financed
from increased taxes on gusofme, or from other sources;

(3) Alcohol blends of motor fuel have not been shown to be capable
of competition with the better grades of gasoline motor fuel now
available at reasonable cost, and the efficiency of alcohol is generally
considered to be inferior;

(4) It is very questionable whether the farm surplus would be de-
oreased without more than mere tax exemption. If required, cer-
tainly the farmer could not be benefited to the extent of the penalty
imposed on a large propert{fowmn group—the 29,500,000 auto-
motive-vehicle owners of the United States. )

In view of all the facts, gentlemen, it is most uneconomic—certainly
not a sound precedent to establish—to require the public to buy any
product. If the forces conducive to healthy economic growth in our
country are to have free play, the Federal Government cannot afford
to handicap one product for the benefit of another; one property
owner for the benefit of others; or, one industry for the theoretical
advantage of another..

Therefore, I trust this subcommittee will report unfavorably
Senate bill 552, K)roposing 8 10 percent blend, and the amendment
to the Revenue Act proposed by Senator Gurney, exempting a 7 per-
centﬁglend of alcohol motor fuel from the Federal excise tax on
gasoline,

Now, Mr. Chairman, I would like to present some facts as rebuttal
testimony to the points brought out by the proionents of the plan
yesterday. Of course I have in mind S. 552 and the proposed amend-
ment by Senator Gurney. . .

Senator Gurney, in his remarks yesterday morning, pointed out that
the American farmer has received subsidies totaling $7,000,000,000
since the days of the Hoover Farm Board, more than 8 years ago.
That is & tromendous sum and it amounts to nearly a billion dollars a
year. On the other hand, it went to aid nearly 50,000,000 of our
population. In other words, $20 per head per year. Under the
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present proposal, 29,600,000 automobile owners, nearly a quarter of
whom are farmers, would be asked to pay a higher price for their
motor fuel to subsidize not all the farmers but to subsidize the farmers
who have a surplus of corn for sale. I, for one, fail to see where one
plan is any better than the other. Senator Gurney asked that very
oareful study be given to the proposal. May I be permitted, as a
rqﬂresentative of the consumers group, which is expected to paythe
bill, to endorse the sentiment expressed by the Senator.

My understanding is that only about 600,000 gallons of alcohol

have been manufactured in this country from farm produce in the last
2% years. In short, that is about 60 days’ production from an aleohol
plant having a rated capacity of 10,000 gallons per day. I do not
think that that is a sufficient basis of experience upon which to ask
the investing public for capital with which to build farm alcohol dis-
tilleries. It is a matter of public record that the Department of
Africulture. will shortly open an experimental laboratory at Peoria,
IIl,, and it is my humble opinion that further experiments should be
carried out at this plant before legislation is passed designed to foster
this or any other industry with such a limited background of practical
experience.
" I do not believe that the American public should be induced to
invest money in a scheme, the success of which depends upon the
repeal or modification of a Federal tax law. This program depends
for its success upon the continuance of the Federal gasoline tax, a
measure which originated in the Senate Finance Committee, a sub-
committee of which is now considering this measure. It was con-
ceived as a temporary measure or budget-balancing expedient under
the Revenue Act of 1932, and the same committee went on record
on May 10, 1933, as follows:

Your committee is of the opinion that the gasoline tax should be reserved for
the States after June 30, 1934. - .

%‘huirman Doughton, of the House Ways and Means Committee,
said:

The tax of 1 cent a gallon was imposed by the last Congress as emergenoi{

legislation to balance the budget. I do not th{nk it was the intention to malfe

permanent. . ) )
It is by no means assured that the Federal gasoline tax is a perma-
nent measure and, as I have said, I do not believe that the construction
of alcohol plants would be justified upon guch a shaky premise. '~
I might add, parenthetically, that the Department of Agriculture’s
findings in Miscellaneous Publication No, 327 show"that it will cost.
$516,000 to construct a plant with a capacity of 10,000 gallons of.
alcohol per day. . O A
The witness, Mr. Wilken from Sioux City, Iowa, who appeared upon
behalf of the National Council for Raw Materials Research, spoke of
the fact that the automobiles entered in the 500-mile Memorial Day
automobile race at Indianapolis, Ind., used blended fuels, There
were 33 cars entered in this race. Only. four cars, all of which were
of European design, used alcohol an an ingredient in;their motor fuel.
These cars had exceptional compression ratios, ranging as high as 14
to 1, as against the normal American nagsepéger car ratio of 5} to 1.
Four' cars -used alcohol. But what kind of alcohol? Certainly it
wasn’t agricultural alcohol. And, furthermore, it inight be of interest
to state that not one of these cars traveled the full 500 miles; not one
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of the cars using alcohol fuel finished the race. The man who won
the race won $30,000, He used about 50 gallons of motor fuel, It
is rather obvious that when a car is built especially at a cost of $10,000
or $15,000 to win one race that any type of fuel, even fuel costing $1
per Eailop, would be a nugatory item,

That is not the case with the average automobile owner. He
makes $20 to $30 a week, according to Department of Commerce
studies, and a cent or two added to the cost of a gallon of motor fuel
may very well mean a half week’s wages to such 8 man in the course
of a year—a man who is comgellgd to use his car in making his living.

r. Wilken dealt at length with the added employment which an
alcohol-gasoline program would furnish, He failed to take into
consideration that added fuel costs would reduce automobile opera-
tion. Studies show that a 1 cent increase in %asolme taxes decreases
the consumption of motor fuel § percent. The lesser use of automobilg
which might be expected would, of course, increase the life of the cars,
and thus affect the automobile industry, the tire industry, battery
manufacturers, replacement parts manufacturers, service-station
operators, garage owners, and every other interest which directly or
indirectly relies upon higixway travel for itg livelihood. '

Mr. Wilken stated that the motorist had been subsidized through
the construction of highways. I wish to point out emphatically that
wo had no highways in this country worthy of the name until the
gasoline tax was Introduced. Highways have been built throu;glh
revenue provided by the taxation of gasoline, through automobile
registration fees, and through Federal taxes on automobiles, trucks,
parts, batteries, accessories, and through the Federal go,sofme tax,
and the like, The motorist has not only paid for the roads and the
use he has made of them, but he has provided roads which are of
tremendous value in our scheme of national defense, and he has

ravided roads which have expedited the delivery of the mails.
"These roads have speeded up commerce and they have aided auto-
mobile owners and nonautomobile owners alike by reducing the cost
of transportation and making merchandise available to the entire
po&ulauon at lower prices. ' . ) ,

r. Wilken was asked what loss this measure might mean to the
Federal Treasury. Hestated that this would amount to $210,000,000
if the plan became con %letely successful. What would this loss of
revenue mean to our highway system? ~Only 3 weeks ago the Presi-
dent sent to the Congress a plan for an interregional highway system
of 28,000 miles, . Certainly this plan could not be carried through
without Federal highway aid, and the loss of Federal revenue would
certainly retard this program which has.every prospect of furnishir
far more employment than would ever be provided by alcohol dis-

tilleries. S ,

Senator La Follette mentioned a letter from the Acting Secretary
Mr. John W, Hanes, relative to the tax on gasoline, to Hon. Pa
Harrison, chairman of the full committee of the Committee on Finance
under date.of March 10, 1939.. I happen to have come across a wﬁy
of that letter. I have it here and I ask that it be inserted in the
record, together with a further letter to Senator Harrison from the
Secretary of Agrioulture, Mr. Henry A. Wallace, and a further letter
u})on the same subject. between the same parties, bearing the date
of May 12, 1039.
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(The letters referred to by Mr., Keefe appear at the close of Mr.
Tarleau’s testimony.)

The witness, Mr. William W. Buffum, introduced himself as head
of the Chemical Foundation, Inc., and stated that the Chemical
Foundation had advanced a million dollars to the agricultural alcohol
Elant at Atchison, Kans, He said that the Chemicil Foundation

ad more than 60 patents upon the manufacture of agricultural
alcohol and that they were willing to grant licenses under these
patents to anyone who wished to manufacture agricultural alcohol.

e did not state for what sums these patents would be available,

resumably on a royalty basis of so much per gallon. Obviousl{,

r. Buffum was in the position of a man with something to sell.
He stated that the agricultural alcohol industry is in its infancy,
and with that we agree. In fact, the industry is so young and so
ineffectual that it has succeeded in producing only a little more than
600,000 gallons of alcohol in the 2 years and a half since the plant at
Atchison, Kans., was first put into operation. .

From this and other facts, it would appear that this industry is much
too young to ask that the laws of this country be changed until such
time as it can present a sounder case than it has done to date.

Mr. Buffum spoke of the fact that alcohol fuels were used in Eng-
land. He admitted that the alcohol was tax frée, that recently a tax
was also placed on the alcohol content of the fuel. He did not men-
tion that this tax was much less than the 18 cents per gallon tax now
borne by gasoline, which is much more expensive in England than it
is in this country. In other words, alcohol can be added to gasoline
if the price of the gasoline is high enough, and that is just the situation
in England. The price of motor fuel is very high—twice as high as
it is here. Automobiles are more expensive, too. And what is the
result? There is 1 car for every 30 people in the British Isles against
1 car for every 5 people in the United States. The most of these
cars are not automobiles as we know them. They are baby cars—
little better than toys. Is that what Mr. Buffum would like to have
us use here? . B

He spoke of agricultural alcohol in Furope, and in this connection
I would like to call attention to a pamphlet issued in 1933 by the
association which I r?resent. This Gpamphlet is entitled “What
French Motorists Say About Alcohol-Gasoline Motor Fuel Blends.”
I ask the permission of the chairman that this pamphlet be embraced

in the record. B
Senator HerriNG. I will submit that for the consideration of the

committeo. . . .
Mr. Keere. It consists of 40 letters from constituted authorities

in France.

Then at the same time I would like to incorporate, without asking
the committee to concern itself with the diagrams or the photographs,
& short’ pamphlet by Gustay Egloff, Universal Oil Products Co.,
Chicago, Ill., reprint from Industrial and Engineering Chemistr
uiidér date of October 1938; and & clipped article from the New Yor]
Worl‘d-'l‘ele am under date of Tuesday, May 23, 1939, with the head-
line ‘“New French car gets 53 miles to gallon; seats five, and will go
93 miles per hour.” , ‘ : ‘

Senator HErRRING, You may submit those to the committee.
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Mr. KpEFE. At the same time I would respectfully ask the chair-
man and the committee to extend me the courtesy of offering, in the
way of rebuttal, an extension of my remarks, as I am more or less at a
disadvantage, not having heard all of the proponents for the adoption
of these two measures, and because additional proponent witnesses

are still to be heard.
Senator HErrING. You may submit that later on.

Mr. Keere, Thank you. ) . )
Senator HerriNG. Your principal objection is you believe this will

result in increased cost to the consumer?
Mr. Keere., Yes, Mr, Chairman, L
Senator HErrING. And, secondly, you believe it will produce & loss

of revenue to the Government?

Mr. Keern, Yes. .
Senator HErrING. If it can be shown that this can be prepared

without increased cost to the consumer and that we could change the
system so that there would be no loss of revenue to the Government,
your principal objection would be removed, or would you still be

opposed to the proposal?

Ir. Keere. Yes; I would. Mr. Chairman, I respectfully submit
that there are other objections. There is the question of the separa-
tion of the alcohol from the gasoline; there is the question of redesign-
ing carburetors, cylinder heads, tappets, valve stems, and the many

other reasons I have herein cited. .
I wish to thank the committee for your indulgence. I also thank

you for the privilege of extending my remarks.
(The material submitted by Nfr. l)(’eefe is as follows:)

Waar FRENcH MOTORISTS SAY ABOoUT ALCOHOL-GASOLINE MoTOR FukL BLENDS
FOREWORD

. Proponents of legislation designed to compel American motorists to use as
motor fuel a blend of gasoline and alcohol have stated that such fuels are used
with consumer satisfaction in other countries fmrticularly France. .

In its July 10, 1933, issue, the “L'OFFICIEL DI L’AUTOMOBILE, DU
CYCLE, DE LA MO'I‘OCYéLETTE," official organ of the “French National
Federation of Automobile, Bicyocle, Aeronautical, and Related Trades,” published
an editorial setting forth the need of collecting truthful information concerning
alcohol-blend motor fuols based upon the experience of users. It asked its
readers—motorists, engincers, technologists, mechanics, motor vehicle and motor
fuel dealers, and others—frankly and ully to answer these questions:

1. “Is this molor fuel giving satis{adionf '

2. “What are the inconveniences?’’ : . .

In its October 8, 1933, issue, “L’OFFICIEL" reprinted 40 letters answering
the quections. A fow approve(i blended fuels, provided motor equipment couli
be rebuilt or adZusted to meet new requirements, and the blend itself altered.
The vast majority emphatically disapproved.

The one advantage of blending was reported to be a slight increase in the
anti-knock value of motor fuel. Generally, however, it was reported.that con-
sumers of blended fuels were dissatisfied and complaining. They said they had
starting diffioulties, increased fuel consumption, faulty motor operation, damaged
motors, increased repair and service bills, corrosion of metal parts, destruction
. of body finishes, increased danger from fire, reduced power, speed, and’plck-up,

and difficulties arising from separation of alcohol and gasoline, water in fuel tan

and lines, and obnoxious odors, _ N
The 40 letters herewith are reprinted verbatim for the informatfon and enlighten-

ment of American legislators, who are asked to judge the merits of blended fuel
legislation, and of American motorists, who would be forced to use the more
expensive and less efficient blended fuels.
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The letters, in French mag' be found in “L’OFFICIEL,” volume 38, No. 41,
Ootober 8, 1033, pages 17 to 33.
J. BorToN WpEKS,
President, American Molorisls Association, Washinglon, D. C.

Deocrubrr 15, 1033,
AFFIDAVIT
Ripaewoop, N. J.,

November 18, 1938.
Following is a full and complete translation of all letters aX)Searin in the
Ootober 8, 1933, issue of “L'OFFICIEL (JOURNAL) DE L'AUTOMOBILE,
DU CYCLE, DE LA MOTOCYCLE” (Organe Officicl de la Federation Na-
tionale) in answer to a questionnaire sent out by the editor of the official journal,
(Signed) O. W, WiLLcox, Ph. D.

~_Appeared before me this 18th day of November 1933, the above named O. W.
Willeox, Ph. D., who is known to me and did take oath that the above is a fulland

complete statement of the facts.
(Signed) CHARLES DYKRSTRA,
Notary Public of New Jersey.
My Commission Expires Juno 28, 1935.

ARMS, T. 8. F.
BEWING MAOCHINES
AND BICYCLES

ARTHUR BAR
11 RUB DES BOUCHERS
NOGENT-LE-ROTROU
Jury 18, 1033,

- Mr. President: In No. 9 of “L’OFFICIEL DE L'AUTO, DU CYCLE, DE
LA MOTOCYCLETTE"” you propound two olearly defined questions on the
subjeot of the new motor fuel.

I have a numerous clientele of automobile drivers, and I am one myself, Now,
here is the general opinion:

Queation 1, Is this motor fuol giving satisfaction?

Answer. No; and this is unanimous.

Question 2. ‘What are the inconveniences?
Answer 1, Bad, very bad efficlenocy. During hot weather starting is more

than difficult and the motor stops almost at once if you don’t step immediately

on the accelerator. ,
2. Almost impossible to get ?oln with the starter and the motor dies almost
immediately, hence the impossibility of maneuverlng.

8. Slow &ck—up and the necessity of going into first gear in order to enable

the motor negoﬁaw a seven or eight percent slope.
4. Continual necessity for taking the carburetor apart, hence loss of time and

of fuel, which is already very dear.
A dirty trick of the Government, reaultin7 from the purchase of

Conolusion:
aleohol made from potatoes, of this and of that at exorbitant prices, slow salesf

dead stook, ending in liquidation at a loss, just as we have in the present ocase o
wheat at 115 francs. :

Yours devotedly,
ARTHUR BAR.
L. BONNY
SAINT-ANTOINE-DE-BREUILH ‘
' SepreMBER 2, 1083,

(DORDOGNE)

"B I am a little late in answering the alcohol-gbusollne question, but I have
Tenty of time to tell you that there is nothing to it because all the customers are
oking. ' Bad performance of the motor; at & certain adjustment it heats up too
‘much and everybody is demanding that they give us back our old reliable gasoline.

) { about it.
Rocelve, 8ir, my most distinguished salutations.
o L. Bonny,
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GARAGE DUPLEIX PaRig, September 8, 1688,

4, RUB DUPLEIX L
PARIS Mys. Feliz Laine,
69, Avenue de la Grande-Armes
aris.

Sir: As a constant reader of “L'’OFFICIEL,” I promised to advise you of my
findings on my return from a circuit of more tium ,000 kilometers as a reply to
your inquiry on the alcohol-gasoline mixture.

During this trip I was able to interview a certain number of colleagues on the

subject, and everywhere I got the same answers and o story of the same annoy-
There are even some vehicles that

ances. The motors pull less, jangle more.
are completely intractable to the mixture. I have three of that kind, all of the

samo make, in my garage. )
There is noted a lack of homogeneity in the mixture, which results in chokes,

There is a certain deterioration of the carburetor cups and the feed pumps, on the
walls of which one notices at firat a little whitish froth, When cleaning off this
froth, metal is detached. It appears to be rather friable, it obstructs the ecali-
brated orifices, and is the cause of frequent disorders in consequence of the deteri-
oration of the cups. The Grand Marque de Neullly can confirm what I say,. .

A fact of somewhat leas importance: the odor of this mixturo i very disagrceable,
On the other hand, the oustomers think themselves forced to more and more rejeot
this fuel in favor of superfuel, to such a de%relo that we have quincupled our sales

uly,

of this latter product during the month of .
I am persuaded that it would be wise not to urge this solution for alcohol con-

sumption, and I think that the automobilist is under the pressure of sufficient

taxes to be relieved of all other cares.
An action similar to that of our National Chamber against new taxes this spring

would be in order against the new alcohol-gasoline mixture when Parliament

meets again,
Hoping for a favorable solution, I pray you to believe, Mr, Manager, in the
assurance of my perfeot consideratlon.
The Manager, M. MaRioN.

QGENERAL AUTOMOBILE MECHANIQ ALTKIRCH, May 18, 1938, .

CENTRAL GARAGE

EMILE ROGER )

MASTER MECHANIO Mr, Feliz Las‘no,, :
ALTKIRCH (HAUT RNINE) Manager of L’%ﬁicial de L' Automobile,
. u Cycle, de la Molorcycletle,

?,i : . 59 Avenue de la Grande-Armee,
¥ . Paris.

I have just recelved “L’OFFICIEL" for July 10. On the firat page I find an
extremely interesting article: “What do you think of the new motor fuel?” :
I myself shall write to the manufacturers of “Solex” and “Zenith’ carburetors,
agking the stime question, and ask them if it is necessary to change the regulation
of the carburetors and modify the level of the aloohol-gasoline. :
The inconvéniences of the new fuel are numerous. ~Its solvent power, due to
the addition of aleohol, ereates a great number of difficulties. In the carburetors,
rust and deposits of all sorts are rapidly dissolved. On account of this it Is not
rare to find in the carburetor a thick Hquid. It is unnecessary to add that in
this case trouble is inevitable, : ' ‘
Hermetio ean no longer-be used for the aspiration joints. The only B:oklng
which from now on can be permitted must be made from thick paper and “Certus

water glue. e e
1t hgs also been noted that the motors rapidly heat up with the alcohol-gasoline
mixture, but this can not be blamed on the mixture, The heating may be due to

the fact that the carburetor cannot assimilate the new fuel. This means a new

regulation, .. . . Lo
. %mong the inconveniences attending the use of the alcohol-gasoline fual,its
solvent action on the cellulose paints should not be forgotten. For this reason

great %reoautions must be taken when filling a car, - ,
With the new fuél a goodly number of cars have difficulty in starting, ' This

may come down to a queation of regulating the carburetor,
o return to the carburetor, it is to be noted that the alcohol-gasoline mixture
disintegrates the carburetor cups made of “Aluvac,” & metal which is not very
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homogeneous and has an irtegular grain. (One of my customers has been obliged
to replace the entire cup of his “‘Solex” carburetor).

) I have found several Renaults where the regulating chamber had been attacked.
P The best means of using the alcohol-gasoline now on the market is to add a
little “Fire Point,” “Catrollo,” or other analogous brand of oil. Aside from all
these disadvantages there is one advantage—the cars have more speed.

Now, let us attach another point of view, that of the national ecconomy. I be-
lieve that this new trade will result in a deficit to the }%overnment treasury, since
the price of alcohol is nearly double that of gasoline. How is it possible to sell the
new fuel at & price less than that of pure gasoline? Who will pay the difference,
unless it is the taxpayer?

Please accept, Mr. Manager, my distinguished salutations.
EmiLe Roger.

GRAND-GARAGE ViLLe p’Avray, July 20, 1938.

DB VILLE D’AVRAY

CH. COURCIER . . L
Monsieur Feliz Laine,

1I P18, 33 & 34 /
RUB DB SAINT-CLOUD Manager of L'Officiel Auto,
VILLE D'AVRAY Paris.

It is with ;geat pleasure that I ilve you my opinion concerning the fuel mixture
that is now being sold. From the first appearance of this mixture the motors
have had spells of sickness, convulsions, somersaults. Many give out along the
road, and others come limping up to my garage. All have the same diseases
gn series)—ohoking of the carburetor with a sort of mud, paste, and fine sand.

It this comes from scaling of the gasoline tanks and the carburetor cups.

Second phase. The mixture continues its destructive work by attacking the
joints of the gasoline valves, the exhauster, the Durit tubes connected with the
gssoline pipes, the membranes of the 8. E, V. and A. C. gasoline pumps, the cork

oat (covered with a coat of gum lac), which controls the gasoline indicators,

Third phase, The cylinders and the rods of the valves dry out, the motors stick
on starting. Not having had occasion to dismount a new motor, I do not know
the cause of this effect. If it is due to the same disintegration that takes place in
the gasoline tanks and in the carburetor cups, it will be damaging to the life of the
motor and to the pocketbook of the owner. Or, the explosion being slower and
ocourring along a longer traject of the piston, may not this alcohol-gasoline mixture
dry off the film of 0il? In any case, and as a preventive, I advise my customers to
add a little oil to the gasoline.

Fourth phase. The carburetors flood on stopping the car. The cause is the differ-
ence of density between the new fuel and the normal tourist gasoline for which
the levels were regulated. The present mixture is much beavier. Please recom-
ni'uel:ldftg the motorists to shut off the gasoline valves at every stop to avoid the’
tisk of fire,

This ““Melo-fuel” doesn’t give anything but trouble. From morning to night
1 Eet nothing but comfplaints from my oustomers, even ignoring the chronic grouch
who grumbles at the fuel for its low mileage even after he has been'shown & dead
spark plug or a dragging brake (really). So much for the motors.

The same trouble affects the filling station man. The pumps are put out of
order and corroded. Before long the stations will have apparatus that is a lot of
junk and will get into trouble with the weights and measures inspeotors.

In the near future I will write you on this burning subjeot.

Please, Mr. Manager, accept my hearty salutations.
CH. COURCIER,

AUTOS, MOTOS, YELOS
RENB DERAISON -
ROMESCAMPS (0ISE) , My, Feliz Laine,
" I take adyantage of this courier to address to you my personal opinion on the
new motor fuel.
1. In my personal auto, an 8 Citroen CV type A, I find no difference. The
starting is good and the travel normal on moderate runs.
_ 2. On a motoroycle 2 OV Terrot, which I frequently use, at the start all goes
well, but after seven or eight kilometers my motor begins to balk, depending on
what gasoline is used (I get it from different pumps) and it heats up very much.
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3. It is with a gasoline blast that I meet with the greatest annoyance (it is a
“Gazlik” from Chaleur & Light, Rue de Colisee, Paris%. Depending on the con-
tent of alcohol, I get a red instead of a blue flame. There i8 a continual sputtering
as though there were drops of water present, there is a smearing of the gasoline
pipe that reaches the top of the burner, and I have to dismount it for cleaning
every 16 days. This did not happen with the old gasoline, because it is two

years since I used it.
I hope that these few lines will be of assistance to you in your inquiry on the

alcohol-gasoline mixture.
In my opinion, the smearing of the pipe of a blast should occur in the same man-
ner on the valves, although these latter are not at the same temperature.
RENE DEBRAISON.

GENERAL MECHANIC AvausT 28, 1033.
ANDRE JAMIN
CRBULLY (CALVADOS) Mr. Manager,
of L'Officiel de I’ Automobile et du Cycle,

Paris

Sir: On the subject of your inquiry reﬁarding aloohol:fasollne, I may be allowed
to enumerate the inconveniences which I have observed:

1. When the alcohol is not sufficiently close to 100 degrees of strength, it mixes
with the water contained in the tanks of the filling stations.

2. Fouls the reservoirs and the piping (hence frequent oleaning of the carburetor)

3. The motor heats more.
4. Btarting is more difficult; the motor coughs until it has got up to ite tem-

perature.

5. The valves frequently burn.

6. A greater consumption. In fact, a motor having been adjusted to gasoline,
for this mixture the number of the carburetor jet has to be larger,

. As concerning cars with old motors—bad odor for the occupants of the car

which greatly irritates the eyes.

Therefore, up to the present, this mixture is not to be recommended.

1 &my you to accept, Mr. Manager, the expression of my distinguished senti-

men
A, Jamin,
AUTOMOBILES JuLy 20, 1033.
MODERN GARAGE .
MARCEL BOUTET : L'Officiel du Cycle, et de I' Automobile,
NOGENT-LE-ROTROU My. Laine, Direclor,
59, Avenue de la Grande-Armee,

ars

GeENTLEMEN: I am now getting around to answer your question about the new
motor fuel and to impart to you my observations since they filled my five stations
with “Moto-Naphtha” alcohol-%asoline.

I must tell you that, having been advised of its coming, I refused to let it be
put in until the company sent some one to empty and carefully clean out my
underground tanks, These tanks are covered internally with three sorts of
coatings., Two of these only needed brushing with alcohol to effeot their removal,
In the case of third it is necessary to fill the entire tank with alcohol and let it
stand 48 hours in order to loosen the paint,

Having taken these precautions I had only clean essence to furnish my ous-
tomers, and there are no kicks on that soore. But in the majority of the vehicles
that have been in use for several years, the deposit that has accumulated in the
fuel tanks and the piping has become loosened and these parts have had to be.

oleaned. ’
At the beginning I have had to repeat these cleanings without knowing the
reason; now I olean these parts with pure aleohol and do not have to repeat the

cleaning more than two or three times.
In fact, not being able to learn from the refiners the exaot percentage of aleohol

(experimental periad), I filled the first time with eight per cent, the second with
16 percent, umf a third with 20 percent, and having three cleanings to do, it would
bhe getter, in my opinion, to clean thoroughly the first time.

But these are not the only faults of the alcohol fuel. The following objections

can undoubtedly be made to it:
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1. Greater consumption, especially on account of evaporation. For us distribu-
tors this evaporation shows itself In my plants during hot weather as a percoptible
loss, which s the more painful because the margin of profit is very closo. This.
evaporation is espeocially marked when the tank wagons come to supply us with
their uninsulated steel tanks heated to 60 deq?rees by the sun, How mueh will tho
shortage be in the cool of the next morning

2. Instability of the mizture.—During hot spells the mixture does not scparate,.
but in humid weather the water in suspension in the mixture is rather rapidly

recipitated. On account of its high absorbing power, the alcohol absorbs moig-
ure from the air aspired during fill nfx and from the air that gets into our under-
ground tanks. Now, I believe that in a mixture with 16 percent of alcohol the:
rest of the fuel preofpitatea its moisture when this exceeds 2/000. The experi-
ment is easi to make with a liter of this mixture and water from a dropper. In
moijst weather this decomposition causes plenty of inconvenience, to mention
onlykso?ling,tplugged carburetor jets, carburetor overflows, backfiring, fouled
spark plus, etc.

ps. Dgﬂicultiea of starting.—In hot weather nothing to say. After installing &.
somewhat larger carburetor jet for the gasi{ioation he starting is good; but in:
cold and damp weather, it is often necessary to run down the battery and then
get out and orank for half an hour. .

4, Diffieult pick-up—In hot weather and for about the first 10 kilomoters
during. which there s a little trouble with the acceleration, the rate of travel
becomes normal. But in wet and cold weather the unsatisfactory acceleration:
becomes more pronounced and is continual. : -

5. Scaling of the varnish.— If, during filling, some drops are unluckily spilled on:
the painted surfaces, the paint rapidly disappears. To convince yourself of this,.
plunge into a glass filled with alcohol fuel several pieces of sheet metal ainted
with various products, including “Duco,” and examine them after several hours.
‘Who will pay for damage caused in this way when the customer complains?

After having set forth my observations regarding the faults of the alcohol
fuel, T allow myself to make a few suggestions which may be useful {f you begin
a campaign against this mixture:

1. The ministerial decree obliges the importers to take from the Government
a guantlty of alcohol proportional to their imports, but it does not oblige the same
refiners to force us to consume it. Why should not these refiners ship this aleohol
to America, which is no longer ‘dry”’? In using their tank steamers for this
purpose, they could send them back loaded instead of going to the hi‘;h cost of
returning them empty, and the freight charge on the gasoline would be less
burdensome?

2. But (since the above is too much to expect) if they are not able to get rid
of it in ax}g; other way than by dumping it on an industry which pays the highest.
taxes in France, couldn’t they have the honesty to label their distributions to
show the exaot content of the produet? The public would not be fooled and
would certainly choose the product with the least alcohol.

8. And, finally, why do most of them balk at the suggestion to incorporate
benzol with the aleohol? In my opinion, this ternary mixture, when well pro-
portioned—that is to say, mixed in direct proportion to their densities—is very
stable and avoids nearly all the faults of alcohol. :

The constructors would then know once for all where they stand, and could
regulate our vehioles accordingly. And please note: benzol is a French product,
and if we distill coal at the mouth of our pits that are shut down, our factories
would begin to hum in the very near future, we would be importing less Americam
gasoline, and we would not be importing all the b products of benzol from QGer-

ma%,l which now rolls almost exclusively on pure benzol.

you please excuse me, my dear President, for these long suggestions which
you may print or not. It is only because I have the courage freeli' to express my
y see inoreased
by 1.25 francs per can, if the tax on power were qupressed. his is vhe ‘'main
thing, for havin nothlng further to fear from the American industry, our con--
struofors should be quite willing.
Will you please accept, mny dear President, my distinguished salutations.
M. Bourer.
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AUTOMOBILE REPAIRS Lyon, September 2, 1938,
H, J. TURRIN
3, QUAY DE S8BERIN My, Feliz Laine,
LYON 60 Avenue de la Qrande-Armee,
Paris

At the request of the {ournal “I'OFFICIEL"”
soliciting the opinion of the motorists:

At the moment I have noted nothing but annoyances; attack on the valves,
destruction of the gasoline gauges, troubles with the carburetor, and heating of
the motor to an abnormal degree.

I enclose herewith an article from the “Documentation Automobile de Lyon”
of August 18. After verifioation of the figures given, it might é)osslbly be useful
for the corporation to insert this article in our Journal in order to apprise the
readers of the importance of bringing pressure to bear on our deputies, like the
alcohol manufacyurers sare doing.

Receive, Mr. Felix Laine, the assurance of my perfect consideration.

J. TURRIN,

ra———

CONSTRUGTION SHOPS Avausr 16, 1933,
CYCLES, MOTOS, AUTOS
SBWING MACHINES, ARMS o Mr. Feliz Laine,
GILBERT CASSE Paris,

ETAULIERS (GIRONDE)

Here is my opinion on the mixture alcohol-gasoline:

In a certain proportion, and if the mixture is perfeet, the efficiency of the motor
will be undoubtedly increased. DBut there is an enormous inconvenience in the
variations of percentage, a variation which is inadmissible. It is not possible to
obtain a good regulation unless the mixture is definite and uniform,

What is the reason for the latitude allowed to the refiners for changing the pro-
portion of aleohol, and what is the reason for these immense posters on the é)remlses
of certain distributors carr{,ing the inscrii»‘tion, “PURE TOURIST GASOLINE
GUARANTEED WITHOUT ALCOHOL"?

Is the alcohol obligatory or not? If yes, then everybody should be held to the
same obligations; if not, why this disorderly experiment?

Personally, in a Packard type 8E truck I use a heavy fuel called “Dynalco.’”
The efficiency of this fucl is absolutely superior to that of any other, including the
auper:fuetlf, both from the point of motor efliciency and from the point of view of
consumption.

In making my explanations, which are porhaps a little long, I will add that not
seldom there are encountered mixtures that have been “loupes’—mixtures with-
out mixture, as wo might say—and which give trouble to the poor devils of
automobilists who have put it in their tanks. = And our techniclans have not yet
improved their stuff.

ask you to accept, Mr. Laine, my hearty salutations.
QGiLperT CaAsse.

AUTOMOBILES RENAULT

GENERAL MECHANICS .
ETARLISSEMENTS LALAURIB L'Ofiiciel de U Aulomobdile, du Cycle,

DE MONTAUGE,; SUCCESSOR 59, Avenue de la Grande-Armee,
PORTE D'AGEN . Paris,

VILLENEUVE-8UR-LOT

Drar MR. Laing: I rcs?ond with pleasure to your inquiry regarding alcohol
mixed with gasoline. Having personally studied the question, I have arrived at
the following conclusions:

The experiments were made at a normal temperature. In this cage there is
Er&ctlcally no difference from the old fuel. But, as a consequence of the present

ot wave, the use of the mixture gives rise to various troubles. Not a day passes
_ but that some owner comes to me crying for help on account of bad performance
or even complete stoppage of carburetion.

In most cases, pockets of air form in the reservoir and the carburetor, and the
mixture does not gét through, The mixturo passes through certain capillar,
ﬂmases less casily than gasoline, which will filter through nearly anything, It

therefore necessary to avoid short turns or spiral tubes. ~ Also, all filters of metal
cloth which are of too fine raesh should be removed. ’

" 150684—30——8
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Extraordinary as it may appear, there are certain carburetors which it is prac-
tically impossible to use with the mixture. Although the simple carburetors with
two jets and of classic construction accommodate themselves well to it, certain
carburetors of complicated construction designed to give high efficlency fall down
completely with dlcohol.

ith an inspector of the ‘“Zenith” firm we worked three days on a carburetor
with multiple i:gts and acceleration pump which we could not make to work with
the mixture. This earburetor was furnished with an economizing calibrator acting
through the acceleration pump and controlling the outflow from the fets. It
only needed the removal of this ealibrator for tho car to travel in a very satisfactory
manner with the mixture, It therefore may be concluded that a complex carbure-
tor, the regulation of which with gasoline is pushed to the extreme limit, should
be calibrated somewhat larger with the mixture.

The membrane feed pumps are also subject to trouble on account of heat and
the mixture. Those pumps especially which are regulated to deliver the mini-
mum, do not furnish enough of the mixture. In this case it is simﬁly necessary
to weaken the tension or even remove the small springs which keep the flap valves
of these pumps in their seats.

The conclusion from all this is plain, The mixture passes less readily than pure
gasoline; In that case one suppresses or removes the difficult passages.

Please believe, dear Mr, Laine, in my devoted sentiments.

MECHANICS-BUILDERS SainT-SaviNieN, August 1, 1988,

CLOVIS LARDY
MECHANIC BUILDER
SAINT-SAVINIEN (CH. INF.) Monsteur Felix Laine

Mr, Manaager: For some time I have been observing with a great deal of atten-
tion the effects of the mixture of alcohol-gasoline on various motors which I see
every day, and I do not fail to ask the personal opinion of those who are using it.
In my humble opinion, this is what I have found:

1. Question of utility—It is well settled that when the misture is too high in
alcohol, starting is much more difficult. Until the motor has been thoroughly
warmed up the loss of power is quite apparent. I think that up to a proportion
of eight to 10 percent for current use the inconveniences are absolutely negligible,
but with more than this iv at once becomes necessary to readjust the motor.

But this regulation becomes verﬁ much of a gamble, because when on the road
you very rarely find gasolines of the same quality, the proportions running from
simple to extreme, which results in great inconvenience.

ut there is very often a loss of power parallel to the amount of

or the Xower i[:ﬁ
alcohol. s regards consumption the opinions vary, because some consume more
[ ]

and other consume the same.
Resulis.—I may staté at once that the alcohol-gasoline mixture emﬂloged
nders

2
alone attacks the internal parts of the motor, and the wear on the oy
becomes exaggerated within a short time.

In résumé, I think that the mixture may be accepted up to a maximum of eight
to 10 percent, but on the condition that caré be taken with lubrication of the upper
parts of the cylinders by mixing oil with the fuel such as it now exists in the trade.

You may publish or do what you please with my letter.
t distinguished salutations.

Receive, my dear Manager, the assurance of my mos
Crovis LARDY.

SOCIETE ANONYME Paris, July 81, 1933,

DES ANCIENS ETABLISSEMENTS
LOTARD BROTHERS L'Officiel de I’ Automobile
23, RUE DE LORRAINB ¢t du Cycle,
PARIS 69, Avenue dc;) la Grande-Armee,
arss,

GentLEMEN: We hope that your future artioles on the ‘“‘alcohdl-gasoline mix-
ture” will tell us by what process this mixture has heen obtained, because there
is no doubt but that some acid product has been incorporated in this mixture
which oxidizes, sometimes in a very disconcerting manner.

It has happened that on removing the brass cap of a tank that has contained
the alooholized mixture, this cap has oxidized under our eyes in a few seconds,

Please accept, gentlomer, our distinguished salutations; L «
. For the, Manager.
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“AT THE UNITED S8PORTS'

C. BAILLY REMIREMONT, Seplember 4, 1938,
ARMORER
REMIREMONT (VOSGES) Mr, F. Laine,
Paris,

It is with pleasure that I give you my modest understanding of the alcohol-
gasoline mixture,

According to observations on customers’ engines and on my personal car (a
new one), the consumption is sensibly the same, but I have observed a greater
heating of the motor, resulting in a more rapid wear of the same. This mixture
could be improved,

Please accept, Mr. Laine, my very respectful salutations.

C. BArLuy,

CYCLES AND MOTOCYCLES

PIERRE PORTAL
8, RUBP SBAINT-LOUIS LONGWY Lonowy, Seplember &, 1933,
(MEUTBR-ET-MOSELLE)

Mg, Laing: Here are my ideas on the subject of your inquiry on the motor fuel:

I shall he very glad to be controverted, because it is good to know and to recognize

the truth.

In my opinion this decision was a pebble in the puddle. This mixture should

huvedbeennitnitroduced progressively, with a durable and stable percentage, three

rand qualities.

8 The customer is always surprised when he is informed that there is alcohol in the
gasoline. Being ignorant, he has not changed his carburetor. He sees that this
motor which previously had behaved well begins to heat up in an abnormal manner
and he blames the lubrication, the valves, the engine, the constructors, the dealer
who sold him the outfit and I do not know what else. It would be better for him
to enlarge his carburetor jet as you have indicated and to see that it functions cor-
reotly. He generally goes away satisfied, unless he fails to understand and wants
to find a remedy himself, ’

It is true that the alcohol-gasoline mixture allows of inoreasing the compression,
but as a provincial dealer, I am not equipped to do this and do not wish to under-
take it. The introduction of the fuel should have been gradual so that our
constructors would have time to do their work, and then to fix a definite proportion.
‘The mixture destroys the calamine, but we a1e there to take care of it. Aside from
this it attacks the exhaust valves and rusts the tanks that are not well coated.
At the present we have no defense against these two inconveniences.

If wine does not sell, it is because it is expensive. It is all right to aid the wine
growers, but who will aid the motorists?

Not being able to lower the price of gasoline, which has now become an adul-
terated produot, couldn't the treasury recoup itself on the manufacturers of
alcohol, reopen the matter of the tax on oiroulation, and replace it by a tax on
consumption?

My response is a rustic one. The trouble is not a great one, but the nervous
haste of this decision has caused a lot of inconvenience. I could have wished for
a more precise method and a more sure application of it.

I should be glad to have been of use to you, and in this hope willyou pleaseaccept,

8ir, my respectful salutations,
Pierre PORTAL,

“ALSACE AND VOSGES"

L. BRAUN, AGENT Strasssura, July 24, 1088,
14 RUB KUSS Monaieur Feliz Laine,
STRASSBURG 59 Avenue dePla Grande-Armee,

aris,

Drar 8ir: Concerning your article on the gasoline-alcohol motor fuel, I have
the pleasure to inform you that since April 1 of this year I have been using it
with 156 vehicles, autocars, and trucks.

However, we have found ourselves obliged to"add to this mixture one liter of oil
per hundred liters in order to maintain the same lubricating properties as gasoline.

We have not had any oceasion to comglain of the road work of this fuel, which
is a8 good as with gasoline, provided that the motor is first slowly warmed up.

From the standpoint of driving, the chauffeurs prefer this mixture because on
the hills the valves do not rattle s0 much, meaning that the mixture is somewhat

autiknook. ‘
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From the standpoint of maintenance, however, wo have observed that the:
valves are attacked more rapidly by this mixture than by gaaoline. and if on
further use this wear tends to become worse we shall be obliged to reject this fue).

There s, however, a possible way of palliating this corrosion by adding to the
engine an apparatus for the superlubrication of the u%mr parts. Before rejecting
tl}g }fuel ltl ineems advisable to make the experiment, which we would continue even
with gasoline.

We know of a transport firm which uses this fuel without addition of oil or
using superlubrication. They use Panhard trucks, and do not have these
excessive repairs,

In conclusion, we are in an experimental period, and experience will teach us how
we should operate, because we can foresee that the Government will make us use
more alcohol than ever in the gasoline,

Like yourselves, I should like to know the opinions of other users in the matter.

Please accept, dear sir, the expression of my best sentiments, L B

: . BRAUN.

AUTOMOBILES AND CYCLES ARNAY-LE-Duc, Seplember 8, 1933,

L. MAUCHAUBSE, MECHANIC

AKNAY-LE-DUC (COTE D'OR)
Cycle & Automobile

59, Avenue de la Grande-Armee,
Paris,

Mr. MANAGER: From the beginning I have followed your inquiry on the aleohol-

gasoline mixture, and I will give you my opinion:
" Since March I have been burning for my personal use a tourist gasoline contain-
ing 20 percent of alcohol, I am very satisfied with this motor fuel, and since that
time I have used it without other mixture in a Rochet-Schneider truck and a
Citroen § CV and I have several clients who use only this mixture in C4 and 201
to their great satisfaction. I have made no change with the carburetor, so that it
is & matter of indifference whether the pure or the mixed gasoline is put in.

One inconvenience with the 15 percent mixture is that the alcohol does not
tolerate water and the tanks must be in a good state of cleanliness, something
that does not ocour with gasoline, Since there are certain brands that are not
mixed, and hecause ‘]‘Jure gasolino is sold, and since there is no inspection to sce-
whether the water which may be in a tank gets into an auto which has been served
with gasoline mixed with alcohol and afterwards without the mixture, it may
hapﬂen that a few drops of water that have been mixed in the tank still containing
alcohol will quickly form a condensation and water in the tank without anyone
kng;vin it;.'hera it comes from. I have seen several cases of the sort with passenger-
automobiles.

It is necessary that all the gasolines have the same quantity of alcohol, and I’
believe that under those conditions no automobile will refuse to go.

Certain individusls complain of and fear wear on the motor. 8ince I have been
using the mixture I have nsgected the motor several times and have not found’
anf noticeable wear beyond that found with gasoline. :

. I'have noted, and so have some other automobilists that this mixture suppresses-
the {.ingling of certain motors,

There will probably be some fnconvenience in winter when starting and it
will be necessary to idle the motor a bit loriger before goinf on the road.

In March I tried out a 20 percent alcohol mixture, which is somewhat heavy,
but had to abandon it because it was not possible to make good starts, This
in(’;onvenience disappeared when I began to employ the mixture which ¥ am now
using.

Receive, Mr. Manager, my hearty salutations.
L. MavcnAusse,

GARAGE
HENRI TARDIBU
PLACE KLEBER
BELLEGARDE (AIN) BrLLEGARDE, August 80, 1988,

MR. ManageR: You have asked our opinfon on the alcohol-gasoline mixture-
which is now being used by all the owners on this route. .

One fdot is certain—aside from the tales of woe which the customers relate to
me every day—I have had the following experience which is conclusive:

I was on a trip in SBwitzerland with three cars, and on returning in the evening:
I had occasion to put into one of my cars only the gasoline used in Switzerland:
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{without alcohol). I have observed that this car, although less speedy as a rule
than the other two, got up the Fauecille hill much easier than the others., 'This
dispenses with all commentary.

n all cases the results of my ohservations, extending over a number of weeks,
is that the motors run irregularly, have less pull, sometimes heat up, and even
jarﬁle, not to mention a greater consumption.

ease accept, Mr, Manager, my very sincere salutations,
) ) HeNRI TARDIBU,

AUTOMOBILES CoaNac, July 31, 1933,
R. TISSANDIER
8, PLACE DB LA CORDERIP My, Feliz Laine, ,
COGNAC 69, Avenue de la Grande-Armee,
Paris.

My Dpar MaNAGER: I have the honor to send you herewith enclosed the list
of motorists and motorecyclists of the Cognac district. I also send you the sum
of 20 francs for my subscription to the “Autocatalog 1934.”

Replying to your article which appeared in “L’OFFICIEL” on the subject of
the alcohol-gasoline mixture, I may say that in connection with the B, M. A.
motors I have observed a very pronounced heating, For the most part, the
customers have found themselves obliged to put in a carburetor jet of a higher
number. This facilitates starting, but does not suppress the heating. I have
even had oustomers whose motors st?ped after a few kilometers, and after
starting again the trouble recommenced. I have also had customers who were
obllied to travel with the air throttled, and this with engines that, before the
aleohol was added, traveled normally.

For the trucks, the starting is more difficult. A large number of customers
have turned to using super-fuel, saying they could not use the ordinary gasoline.
I have had results clearly better with ordinary gasoline instead of with super-fuel,
and in other cases absolutely the reverse. In order to get exact figures it would be
necessary to make an experiment with the same car and with the same regulation
of the carburetor, using a certain type of mixture and neutral %asoline. The
variation between trucks and gasolines used, the limited observations reported
by the customers, do not permit us to give a preoise opinion. I know that the
question is arising from the complaints of the customer.

R. R1sSANDIER,

ALL AUTOMOBILE EQUIPMENT
ESTABLISHMENT MILLERET
34, RUE DE L'UNION
CLAMART CrAMART, September 8, 1988,
Mr. Manaaer: In response to your editorial of July 30, concerning the aloohol-
asoline mixture, after 2,000 kilometers I have noticed a much larger consumption
%whioh means inoreased expense), poorer piok-ui), rubber joints deteriorated, car-
buretor cup disintegrated. A My two representatives make the same observaiiona.
Inour oginion there is no advantage but rather annoyance, except, bien entendu,
those which (... ) in this affair. '
" Please accept, Mr. Managor, the assurance of my distinguished consideration.
MILLERET.

P. 8. Why is it that a number of garage men post “GASOLINE GUARAN-
TEED WITHOUT ALCOHOL? Isit true, and how far can they go with such a

guarantee?

CELLULOSE STATION
R. DENAIX

128, RUB DE LA MARIETTE
LB MANS Le Mans, Seplember 1, 1933.

- Mr. PresipENT: Replying to your inquiry on the question alcohol-gasoline, I
give you some information collected from among my customers. :
Many customers have had fires, due to rubbing, loosening of joints, scaling of

the leading to stoppage of the piping.



T

o R e, B i -

s s e e+ s e e

A

82 USH OF ALCOHOL FFROM FARM PRODUOTS

Partial increase of power due to frequent stops, coughing, bad starting, especially
in rainy weather. nally, inoreased consumption and an intolerable situation in
the car—the gas burns your eyes..

I make about 500 kilometers a day, and I scrve a little group of oustomers who
are worth having,

I pray you, Mr. President, to please accept my respectful salutations.

R. DeNAIX,

AUTOMOBILES ‘‘PEUGEOT"’
HFORD", “gnic”
LOUIS BEZILLE, BUCCESSOR Avausr 1, 1933,
MOULINS-ENGILBERT [NIBVRBE]

Mr. Laing: I have read with interest your editorial relative to the aleoholized
gasoline. I have not yet been furnished with this new product, and for the next
15 days I shall still be furnishing pure gasoline.

On the other hand, I have already used the national fuel (Eco) of 60 percent,
on different vehioles, including an X, with which the travel was good, and the
efficiency good. On the other hand, with other vehioles (Rosengart, Citroen B)
no travel is possible even by olmng{ng the carburetor jet, advancing the spark,
eto,, as much as 50 percont.

The travel of vehicles that have been regulated to the exact degree of carbure-
tion, that is to say, for maximum economy, will be impossible even with 20 per-
cent alcohol, espeoially with old cars with low compression and antiquated i%nl-
t;on. hI have Joarned this from customers who have bought alecoholized gasoline
elsewhere,

Moreover, I have observed corroding at the bottom of the carburetor cups,
whichiwont to the point of obstrueting the carburetor jets with the products of
corrosion.

The only small advantage that I have noticed is that when added to tourist
gasoline in small quantity, one liter of 50 percent to 10 liters of gasoline, the 50
percent fuel inoreases the flexibility and suppresses autoignition, Used in the
pure state, I have observed pitted escape valves.

While awnitinf more complete experience, my opinion is as follows:

One can travel with a mixture containing 10 percent of alcohol, but absolutely
on these conditions: first, to use 99.5 percent alcohol, that is to say, with no water;
and second, to find some other denaturant than acetone, which corrodes the valves
and the carburetors.

Please accept, gentlemen, my sincere salutations.
oL Louis BeziLLE,

BICYCLES
AND ' Avaqusr 11, 1933.
MOTORUYCLES
LOUIS CARRB Mr. F. Laine,
Paris,

BANGERGUES [CHER.]

Mr. PresipENT: This is my response to your inquiry regarding the motor fuel.

So far as I am interested—motors—I have observed the following inconveni-
ences, which are also well known to others: bad starting, excessive heating, lack
of power and, particularly with two-oylinder motors, the action of the mixture
seems to show itself in a decrease in the lubricating power of the oil used; on cer-
tain motors it produces an almost.complete drying to the tog of the cylinder.
In my opinion this is a very serious inconvenience, especially with the velo-motor.

On the other hand, I have noted that the mixture of aleohol with gasoline is
not made as easily as the mixture of gasoline and oil; during mixing there appears
to be a bubbling which seems to liberate the alcohol, entraining to the surface a

film of oil which floats and does not mix. .
I should be very glad to know if this fact has been noted by others. It should

not be peculiar to thd ofl I use. _
I am also manageér of & gasoline pump, and I have found that the automobilists
are nearly all hostile to the alcohol-gasoline mixture, - S8ame griefs-——heating up,
bad starting, lack of power, increase of consumption.
If this ?roduct has ﬂualities and if the economie safety of France depends on
its uge (?77) why shouldn’t they give us at least a fuel of uniform proportions,
80 that when a motor has been once regulated it will function equally well no matter

where it has been served?

Receive, Mr, President, my sincere salutations,
' Louis CARRR,
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AUTOMOBILES, OYCLES MonNT1ER-ON-DER, August 28, 1933.

BEWING MACHINES

. L'Officiel de I Automobile et du Cycle,
69, Avenue de la Grande-Armee,
aris.

OF ALL MAKES
CAMILLE HERBIN
MECHANIC-BUILDER
MONTIER-EN-DER
(HAUTE-MARNR)

Mr, ManAGER: Please excuse me for my tardy answer to your question regard-
ing alcohol-gasoline. I have wished to take some notes myeelf and get the
opinions of a number of my gasoline customers on the subject. Today I can tell
you that nobody is satisfied with the mixture, that the motors do not give as
much mileage as before, with & consumption a little higher, and that the difference
from the old gasoline is noted by everybody.

We want them to sell us a gasoline of quality, charging us a little more, if
necessary, but not the alcohol mixture.

Receive, Mr. Manager, my hearty salutations.
- CaMILLE HERBIN.

AUTOMOBILES, CYCLE CARS
AMERICAN MOTORS
VELOCIPEDES OF ALL MAKES
F. DECOMBREDET
21, PLACE DES VOSGES

PARIS ‘ A
Panis, August 19, 1983,

Mr. F, LaiNg: In reply to your referendum: After using the alcohol gasoline
I have been obliged to change the gauge of the carburetor jet, which certainly

means an increase in consumption. - -

There is a drying of the upper parts of the cychinders, which makes it necessary
to add to the Fresent fuel either oil or various other products for replacement.

This fuel evidently disintegrates the gas tanks or the piping, because the driver
frequently finds his carburetor jet plugged.

The variations of percentage certainly do us no good.

Tho result is certainly an increase of expense, which is quite clearly felt by the
owner.

And as in the case of the green bulletin, we are always waiting for the sup-
pression of “laigsez-passer.” :

Believe me, I pray you, yours devotedly,

F. DECOMBREDET.

AUTOMOBILES
PAUL FILHON GARAGE
REGISTERED MECHANIC *

CROIX-DE-VIB (VENDEB) . '
Cro1x-pe-ViE, August 18, 1988.
Ay, Feliz Laine, fl[anager.

What do you think of the alcohol-gasoline mixture? .

In my opinion, all fuels, whether solid, liquid, or gaseous, are excellent, pro-
vided they are used in a suitable machine.

If the measures undertaken by the Government are to extend over some 1'1tly

time the following should be attended to: .
1. Absolute obligation on the refiners to incorporate the same quantity of

alcohol with their gasoline.
2. The builders should provide, at a reasonable price, a modified feeding
system that will allow of getting a mixture which will give the best efficiency.
. 3. The manufacturers of carburetors should show the owners the new regulation
of the carburetor jets to use to obtain the best mixture corresponding to each
ty% of vehiole. . . .
ith the correct compression and the right.carburetor, starting in the cold
should not be more difficult than with normal gasoline, because for my part
have observed that in spite of the different improvements that have been made
on the present carburetors, the starting on a cold winter morning is still difioult

for most vehicles.
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I have the impression that a chemical mixture added to the new motor fuel
-could not but increase the rapid destruotion of the organs of the motor.
Please accept, Mr. Manager, the assurance of my sincere salutations.
Pavr FiLuoON,

CYCLES, MOTOCYCLES Avausr 28, 1933,
AUTOMOBILES

DONNEAU-MATHIEU L'Officiel de la Automobile,
GENILLE (INDRE & LOIRE) 59, Avenue de;) la Grande-Armee,
aris,
8

I have already acquainted you with the opinions of my ocustomers regarding
the alcohol-gasoline mixture; now I shall tell you what I have noted and what
think on the Subileot:

Like all laws, this law is unjust and has been poorly applied from the beginning.
I am in favor of a strictly maintained proportion, As regards the application of
the law, wo have onler to take a walk on our beautiful roads or in the cities to be
-edified on the subject.

In faot, there are alread’{ a number of dealers who display in big letters a sign
“GASOLINE GUARANTEED PURE,” and others who announce nothing,
‘The customer is inveigled to the sign “PURE GASOLINE," and imagines that
some dealers are ‘‘dishonest mixers,

We have already seen the “premium king,"” and soon we shall see the “pure
gasoline king.” In my opinion, this should be prohibited.

I have & gasoline distributor. The firm that supplies me assures me that there
is no aleohol in the gasoline. Why two weights, two measures? Because of this

‘bad mixture,
Thank you for stirring up this question. All the motorists should answer you.

Please accept, Sir, my sincere salutations.

DONNEAU-MATHIED,

8. E. A, MabRrip, September 2, 1988.

‘SAN APPROPRIO 7 . .
MADRID My, Feliz Laine.

Sir:
I am aware of the inquiry you are making on the alcohol-gasoline fuel and I
believe I am able to give you certain observations.

I have made numerous experiments with this mixture, which I have found
dangerous to the life of the motor. This comgosition, at the end of a few months
-of service, destroys the valves by corrosion; the edges of the valve seats look as
though they had been subjected to the action of an oxy-hydrogen blow pipe.
The same phenomenon is shown by everything that has a direct contact with this
mixture, the spark plugs, for example, in the breach, the exhaust Oé)enings eto.

These experiments were made on six trucks, Aries, R. 6 and R. 66, Ballof and
Aster motors, and have led to the result which I have just stated to you., Our
firm has resolved not to make further use of this liquid, the sales price of which is a
little lower than that of gasoline, but is much more burdensome from the point
-of view of maintenance.

I hope that these few lines will have set forth my modest experience in the
<oause which interests you.

Please believe, Mr. Laine, in my best sentiments,

CENTRAL ‘GARAGE
AUTOS, MOTOS
J. BOUVIER Avavusr 15,/1933.
LIEUSAINT (SEINE & MARNE)

Mr, Manaager: The alcohol-gasoline mixture which they furnish me gives a
good result and if many automobilists complain of this mixture it is because it has
not been imposed on all the refiners, This permits certain pump men to compete
unfairly with their cﬂlﬁ%eﬁsoliy"plaoing on their pumps, in big letters, the

words, “WITHOUT
The Government should speed up the standardization and put a stop to these

signs. .
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I have nothing to complain of in the use of the mixture of 12 liters of alcohol in
100 litors of gasoline that has been furnished to me. My C—4 stands it well, and
my old Panhard 1914 still better. I have rapid piok-ups and get up the hills
moro easily. It 1s not the same with a heavier fuel.

In the hope of having met your expectations, I present to you, Mr. Manager,

my very sincere salutations.
J. BouviER,

MANUFACT'URF OF BICYCLES AvaqusT 24, 1933,

AND VELOMOTORS . ,
My, Felix Laine,

GUILLER BROTHERS
PLACE DU PUY-LA-VAU 59, Avenue de la Grande-Armes,
aris.

FONTENAY-LE-COMPTE (VENDEE)

Mr. ManaagER: We have read your artioles concerning the aleohol-gasoline or
gasoline-alcohol, the distribution of which has now begun in France, We take
occasfon to give you our opinfon concerning this fuel.

One of us who was traveling last week had oceasion to fill up with gasoline on
the road and immediately had trouble with his motor. At first, he thought that,
on account of the hot weather, the motor was binding for lack of lubrication or
lack of water. Having convinced himself of the good performance of the motor
lt)g' turning the crank, he had to seck some other reason for the bad behavior of

o CAr.

A garage man dismounted the carburetor and remarked that there was alcohol
in the gasoline that remained in the cup of the carburetor. After cleaning the
carburetor the car had the same trouble, lost its speed and came nearly to a dead
stop, as though the fuel was at fault, Results: Important loss of time and
averago speed greatly reduced. As wo go out on business our time is valuable
and we should make speed on our travels.

The next morning, having got fuel from our usual supplier, the car performed
as in the past and the incidents of the pmcedlnf day were not repeated. As far
as we are concerned we are not satisfied with this motor fuel, and it is probable
that you will recoive plenty of complaints like ours.

Please accept, Mr. Manager, our hearty salutations,
, GUILLER BROTHERS.

MOTOS, CYCLES, AUTOS Vivy, August 8, 1988,

SEWING MACHINES
M. PROUTEAU L'Officiel de I Automobile, du Cycle,
VIVY (MAINE-ET-LOIRB) et de la Motocycle
: : : 59, Avenue de la GranJc—Armcc,
ares.

Mr. Manager: I may tell you that the addition of alcohol to the gasoline has
no-other result than complaints raised on all sides, and the cause of these com-
glaints is that certain dealers have proclaimed in big letters: “TOURIST GASO-

INE WITHOUT ALCOHOL.” This is not a criticism of the 15 percent
alcoholized mixture, I find that very good. But the fact is that the firms that
sell these fuels are all obh'ﬁed to have the same percentage of alcohol in the
gasoline for this is a law that is made for everybody without exception. It is

his that draws the criticisms from the owners,

Now, the gasoline that is not alcoholized in a proportion higher than 10 to
15 percont does not give bad results; quite the contrary, provided you add a little
superfuel of & paraflin base in order to lubricate the upper part of the cylinders.
Because the alcohol has a drying tendenoy, the result is premature wearing of the
oylinders, which causes trouble.

This is my viewpoint; it is up to you to draw your own conclusions.

For the present please accept my sincere salutations,
M. ProvutEAvU.



P

3

s e

T F e v s ey

A EE— e .

i

PO

86 USE OF ALCOHOL FROM FARM PRODUCTS

BEWING MACHINES, PERAMBULATORS, TRUCKS
CYCLES, MOTOCYCLETTES
FOUGART-CARON, SON-IN-LAW
AND SUCCESSOR
RUE DE LA REPUBLIC
FOUILLOY-LES-CORBIE (SOMME)

FouiLroy, August 14, 19383,

Mr. ManacER: In response to your inquiry on the subjeet of retrovigeurs, I had
several in stock during the month of June which have heen sold. On June 15
I sent an order to a wholesaler who replied, “We have no retroviseurs.” On
addressing myself to the other usual wholesalers I got every where the same
response; [ am still waiting and my colleagues of the neighborhood are in the
sameo fix as me,

On the subjeot of the alcohol-gasoline mixture, many of the clients are not
satisfied. 'The motor gives less mileage, the consumption’is higher, the percentage
should be the same at all the filling stations, and also the price should be standard-
ized, as there Is too much difference—from 0.5 to 0.75 francs—according to locality.

A[wnys devoted to your orders.

Please accept, Mr, Manager, the homage of my profound respeot.

FoucArRT-CARON,

Avaust 21, 1933,
L’Officiel de la Automobile, du Cycle,
et de la Motocycle,
BOULEVARD DE LA MEYNB 59, Avenue de la Grande-Armee,

ORANGE (VAUCLUSE) Paris,

In response to your inquiry, my point of view is that the use of the new tourist
tg'?soling to which alcohol has heen added (decrede of Mareh 22, 1933) is bad for

e motors.

The most serions of the inconveniences that have come to light is, in my opinion,
the drying of the oylinders by solvent action of the alcohol on the film of ofl. The
principal danger is that of a separation of the alcohol-gasoline mixture,

The customer, if he wishes to preserve his motor in good condition and remedy
the phenomenon, is obliged to increase the quantity of oil by mixing with the fuel
some speoial lubricant.

On the other hand, a large number of the ocustomers complain of obstruction of
he carburetor jets and the piping for the fuel by dirt from the tank which has
een loosened by the aleohol, and also of a larger consumption of gasoline.

. The only good property of this mixture is that it is anti-knock.
In truth, I am not a partisan of the new fuel,
Please accept, Gentlemen, my hearty salutations,
Your editorial correspondent,

PRUGOT AUTOMOBILE AGENCY
LOUISH SBOULIER
1 & 13

Lovuis Sovnimng,

—
AUTO AVIATION Serremser 11, 1933,
P. REMES .
4. RUE BT. DENIS AND Journal 'Officiel,
8. ALLES BOSSERVILLE 69, Avenue dOP la Grande-Armee,
aris.

MONTPELLIER
8ir: In response to your inquiry concerning the alcohol-gasoline mixtureIcan tell
ou that for the good performance of the motors it will be necessary that all the
rands of fuel should have the same percentage in the mixture, because now when
tll;: cuedtomers fill up at different places the regulation of the carburetor must be
changed.
On the other hand, I have customers who at frequent intervals and even on the
same day have had the same trouble (carburetor full of water), the aleohol having
become dissociated from the gasoline (on account of the hot weather) and has

evaporated, leavhuc;l the water,
I have also noted that the carburetor cups have been perforated on account of

acids contained in the fuel.
And this winter we shall know about starting.
Having thus given you some idea about the annoyances .due to the aleohol-
gasoliné mixture I pray you to accept, 8ir, my distinguished salutations.
! P. Remes.

)
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CYCLES, AUTOMOBILES
SBWING MACHINES
VIBUX 80N CuaTILLON, July 28, 1988.
MECHANIC-BUILDER
AVENUE-CLEMENT-DESORMES
CHATILLON-S8UR-CHALARONNE “L'Oficiel”
(AIN)

“What do you think of the new motor fuel?”’

I have a station of I'Economique. On the first delivery of this alcohol mixture
the orusts on the tank were disintegrated; the fuel measured out looked like tho
yellow water of muddy brooks. After giving out a few liters I shut down the
atation, because the whole afternoon I hiad nothing to do but unstop carburetors
and even to empty the tanks,

Near me is an autobus station where they had a Latil that would not bud%f.
On giving it pure gasoline it went very well. Consequently they wanted to be
served with Roumanian gasoline, or at least they wanted gasoline without
alcohol,  Also, as soon as the motorists got wise to it they passed up the stations
with alcohol, and fell back on carrying with them cases of cans in which there is
no aleohol, 8o you can imagine what this means to us,

I enclosc a clig;i)ing from the ‘“Journal du Dombiste,” a paper published near
Trevous, from which you may obtain some tips for the motorists,

Please accept my sincere salutations.
Vieux,

mse—

DONNBAU-MATHIEU AvausTt 16, 1933.

GARAGE-MECHANIC
GENILLE (L-ET-L.) L'Officiel de I' Automabile,
68, Avenue de la Grande-Armede,
aris.

DEAr Sir: You are right to insist on having the opinions of the motorists on
the subject of the alcohol-gasoline mixture. Here is what I have to say:

1. For the serious cuslomers who do not complain about nothing:

If you do not say anything to the customer you will not notice anr chanie.
If, on the other hand, you begin to talk about the alcohol-gasoline mixture, he
will know, in fact, that the motor starts less easily, or has less pull, ete. But he -
only believes it. . S

2. For the customers who are maniacs b¥ disposttion:

It is not the same; the alcohol-gasoline mixture is simply the death of the
motor, without knowing why and without proof,

3. For the gabby ones whko are pleased to demonstrale everytht‘ntp

They find it an excellent occasion to acouse the alcohol o
buretor jets, or of fouling the spark plugs. ‘

On the whole, I have never been called on to changas the regglation of an auto-
mobile motor except in one case, an industrial motor which functioned normally
with gasoline. Thanks to the advice of “L'OFFICIEL,” I widened the carburetor
jet, and everything was in order again. .

The result of your referendum interests all the motorists.

Please accept, Sir, my sincere salutations.

'plugging the car-

MASSENA GARAGE SerTRMBER 7, 1033,
‘M, LEBOUTEILLER, ENGINEER . . .
Monsieur Feliz Lasine

I, ROB CHAUVAIN. NI Manager of L'Offciel de ' Automobile,

RUE CHAUVAIN. NICE a r 0, e mo

' 59, Avenue de la Grande-Armse,
ars,

A Dnmtn1 7NIR. Laine: Compliments on your nice radio broadcast of Monday,

ugust 17,

‘ y should not the furnishing of alcohol-gasoline have been begun in the
wine growing and “su?ar beet” departments? They should have been the ones
to clean the paint while the great centers, Paris, Lyon, Marseille, and the big
tourist regions, were left one side for the time i)eing. After things had been
adjusted in this experimental reglion there would be nothing to do but extend
the system to the rest of France and give the mass of the people the-benefit of
the experience acquired by those who are the most interested in the first place.

Please accept, Mr. Laine, my heart salutations, .
) LEBOUTEILLER,
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MOTOS & CYCLES PEYREHORADE, September 10, 1988,

ALL MAKES

EMILE GARANS )
PEYREHORADE (LANDES) L'Officiel de U Auto, etc.

The use of the present motor fuel in two-cylinder motors does not correspond
in any sense to the purpose intended. The alcohol drys the walls of the cylinders,
giugs the carburetor jets frequently, and brings about stoppage of the motor

cause of heating.

In gasoline torohes without pressure its use is disastrous. The heat produced
by the burner is not strong enough, a fatty body is Yroduced and plugs the jet,
it is impossible to use these blasts with the present fuel, The case is not the same:
with the brazing lamps where the heat perfeotly entrains the mixture,

I give you my opinion on the engines and tools which I have tried out, and T

belleve that it is true,
Receive, Mr, Manager, my best salutations.

ae————

EMILE GARANS.

[Reprinted from Industrial and Engineering Chemistry, vol. 30, p. 1091, October 1933}
Moror Fuer Economy oF EurRoPR
By Gustav Fgloff, Universal Oil Produocts Co., Chicago, 111

Self-sufficiency strikes the keynote for the desires of most European nations.
The production of substitute motor fuels derived from their own resources, such
as coal, wood, oil shale, and agricultural produots, is one of the goals. The
economics involved is not the primary factor.

Coal is converted into liquid motor fuel by carbonization, hydrogenation, and
the water-gas reaction. Alcohols from farm produots and methanol from hydroge--
nation of earbon monoxide, and wood distillation are also vsed.

Maethane, ethane progane, and butanes, or city gas, are used in compressed
form in steel oylincfers 000 to 4,000 pounds per square inch pressure) in gas-
driven motor vehioles. These gases are derived from coal carbonization, coal
hydrogenation, and from hydrogenation of carbon monoxide, and natural gas.
There are about 26,000 of this type of motor vehicle in use. Other types of gas-

" driven vehicles manufacture their own combustible gas en route from wood and

charcoal. There are about 9,000 such wood-burning motor vehicles in FEurope
consuming about 450,000,000 pounds of wood yearl&. These vehicles are heavily
subsidized by governments through direct payments, elimination of taxes on the
wood and vehicle, and taxes on imported gasoline.

Total consumption of power alcohol in Europe in 1937 amounted to 510,000
tons compared with 646,000 tons during 1936. The 510,000 tons of ethanol
(some methanol) represented 4.3 percent of the total 11,882,600 metric tons of
motor fuel consumed during 1937 in Europe. It is estimated that the 510,000
tons of alcoho! used in Europe cost the consumer and state in additional expendi-
tures on the order of about $100,000,000 in subsidies, tax losses, and higher
operating costs of vehicles. .

The inoreasing tendenoy of nations to become autonomie in both thinking and
action has been stronﬁly elt by the author during the past 10 years of European
visits. As part of this nationalism, substitute motor fuels play an increasingly
important role.

ountries such as Germany, England, France, and Italy have no material
petroleum resources and are conducting research feverishly to utilize their own
potential motor-fuel supplies from coal, vegetables, cereals, wood, natural gas,
and oll shale. This research is not directed soleliv toward producing fuel for motor
vehicles such as airplanes, pleasure cars, husses, trucks, and boats, but also toward
the desire to becomo nationally self-sufficient, to keep people employed, and to
utilize their own resources. The cost of producing substitute motor fuels is not
specifically involved, since gasoline produced from erude oil is markedly less in
?ost that ‘any of the sources enumerated comparing over-all motor-vehlele per-
‘ormance.

A number of European nations directly and indirectly subsidize indigenous
motor fuels through taxes on imported motor fuels, partial elimination of taxes
on the fuels and on the vehicles using nationally produced fuels, and, in some
cages; direot part pa{ment on the vehicles using substitute fuels.

" Table I gives a bird’s-eye view of European crude oil production, motor-fuel
consumption, motor vehicles, alcohols (methanol, ethanol), coal, and forest



USE OF ALCOHOL FROM FARM PRODUCTS 89

resources, and indicates the interplay of economio forces that motivate nations in
their self-sufficiency programs.

The primary source of motor fuel in the world todug is crude ofl, Over
2,000,000,000 barrels of petroleum were produced during 1937, from which about
756,000,000 barrels of motor fuel were derived by istillation and oracking,
Substitute motor fuels consist of compressed gases, liquids, and solids from coal,
aleohols (methanol and ethsnoll, producer gas from wood and coal generators on
motor cars, compressed natural gas, and oil shale. Acetylene, oracking of am-
monia, and hydrogen have been used in an experimental way.

COAL

The primary substitute motor fuel in Europe ig derived from the hydrogenation
of coal and carbon monoxide. The synthetio liquid motor-fuel production in
Germany will be at the rate of about 17,000,000 barrels a year from the units of
the two processes now operating or under design and construction. In England
the rate of direot coal hydrogenation to gasoline is about 1,300,000 barrels a year.
France is operating a 110,000-barrel-a-year catalytic unit to convert water gas
to motor fuel. No other European countries are using these frocessea at prosent.
For European conditions the various sources indicate that the cost per United
States gallon of motor fuel produced by elther coal or carbon-monoxide hydrogena_

ion is about 18 cents.

Tasup L. Crude oil, coal, and. alcohol production, motor-fuel consumption, forest
area, and molor-vehicle use tn Europe during 1937

Motor-fuel Aleghol
Motor-car Crude-oll | Coal pro- Total for-
Country registration w'}’}gﬁ“p‘ production| duction m'(')?Z? ool | estares
(2 (2n (a1) (23) (10) (18)
1,000 1,000 1,000 metric | 1,000 metric | 1,000 square
1,000 car. barrels barrels tons tons miles

United Kingdom.... . 2,41L3 44,200 0 228,090 4.7
France.... , 200. 0 25, 000 532 46, 146 163 .0
Qermany 1,448.7 20, 000 3,077 208, 046 210 54.6
Russia. . 514. 4 24,000 | 199,636 81,000 f............ 3,014.8
taly...... 420.7 8, 200 150 088 37 4.7
Bolgium 220.4 4,600 1] 20,876 |.cenccaen]iinaiananaas
Swedon.. . 192.7 4,000 0 424 15 100. 4
Notherlands. 147.8 3, 500 0 12,803 |ucniniiace]aennnnnanann
)| P, 125.0 2,900 0 0820 ficeeiocennce]eacnnncnann
rechoslovakia 95,0 1,820 185 28,432 50 18.8
OTWAY + cceaeen 76.4 1,600 0 Jeeeeeececnca]imninnnann.. 27.0
Austria. cooeniiaiiiaiioannnn 47.4 970 33(9) 3,141 2 ?
Finland 44.4 80| @ 0 eeeeeoeoo)eeiinaaeas 84.2
Poland. ceceoenniciiieiincnnnn 34.3 600 3,870 29, 768 81.0
Rumania.... 20,5 700 5 1,928 |cceenenen... 2.3
Hungary..... 21.2 590 |aeeaianacane 7,932 10 2.1
Yugoslavia... 14,6 |cceecenennen 0 4,476 4 47.8

DIRECT HYDROGENATION OF COAL

The hydrogenation of coal and carbon monoxide derived from coal are two
processes developed in Germany. The hydrogenation of coal is carried out at
pressures of the order of 4,000 li‘onnds and temperatures of about 850° F. in the
,}\resence of catalysts (fig. 1). The hydrogenation of carbon monoxide (Flscher-

ropsch process) is carried out at atmospheric or superatmospheric pressure in
the presence of catalysts and temperatures of the order of 350° F. (ﬁfs. 2 and 3).

It is difficult to obtain é)necise figures on the cost of producing a gallon of motor
fuel from the hydrogenation of cosl or from carbon monoxide. However, from
a number of European sources it has been learned that the cost of motor fuel pro-
duection by the two processes ranged between 17 and 19 cents per United States
gallon. ‘These figures are fortified by the conclusions in important reI;‘mrts issued
b?’ the Committee of Imperial Defense of Great Britain and by the Labor Party
of England (?). The Imperial Defense committee reports:

The Billingham plant was originally intended to deal with coal only and to
have a rated output gggmoity of 100,000 tons (30,000,000 Imperial gallons or
36,000,000 United States gallons) of motor spirit, It was subsequently decided
to include provision for the treatment of coal tars to the extent of 50, tons of
petrol per annum, thus making the capacity 150,000 tons (45,000,060 Imperial
gallons or 54,000,600 United States gallons) of .petrol per.annum, .
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The quantity of cosl which was then expeoted would be required for the plant

when in full operation is stated to be as follows:
Tons

Coal hydrogenation:

For processing b oo 150-200, 000

For all other purposes (steam, power, hydrogen produection,
O10.) e ccmcicrcccem .- weemeemmae—- 300350, 000
500, 000

Tar oil hydrogenation * for steam, power, hydrogen produc-
ton, €40, - oot iecceecacmana——a 100, 000
Motal. e ceccceac e eaccccmccccmecmecmennenanan 600, 000

1 Tho exact quantity depends, among other things, on the ash and molsture content of the coal.
1 In addition, about 60,000 tons of tar olls are required.

This gives for the coal hydrogenation 1 ton of petrol for each 1.5 to 2 tons proc-
essed, or for each 5 tons of total coal used.

The spirit produced by the glant is of a high grade and during the last few
months an octane rating of 75 has been achieved. This is a high standard for a
straight or undoped petrol.

If a new hydrogenation plant were to be built, it would have to be designed
to use coal only, as there are not available supplles of oreosote or low-temperature
tar in sufficlent quantities to provide for another mixed coal and tar plant. The

lant would have a capaocity of 150,000 tons of petrol, as Imperial Chemical
ndustries, Ltd., regard this size as the minimum from an economic point of

view.

The capital cost of such a plant (to include land, offices, site development, and
design chargos, research charges essential for this new plant, working capital,
nstruction, and fees payable to the International Hydrogenation

interest during co
Patents, Ltd.g is estimated by Imperial Chemical Industries, Ltd., at 8,000,000
pounds ($40,000,000), made up approximately as follows:

Pounds Dollars

Capital cost (plant, materials, ete.):
General services and WorkshopS.ce.ceeeeeeneececaeeaananaes ..| 1,035,000} 8,175,000
Bollers and power plant......ccaeeiceniacenencnenaacoaanan -..| 1,870,000 7,860, 000
QGas maklng purification, and compression. 1,763,000 [ 8,810,000
Hydrogenation plant and refinery. ...........o o2 0 TIIZIIIIITIIIIIIIITII 2,680,000 | 14, 100, 000

7,247,000 | 36,235,000

Bundry charges (research durlnﬁoonstrucuon. interest during construction,
working capital, International Hydrogenation Patents f0)...c.eaucennncncenn. 750, 000 3, 760, 000

Total...... cectccncensasncasenarannrace .| 7,997,000 | 39,985,000

The estimated results of operations on a new plant thus caloulated are shown
below. The figures are set in two Froups' the first deal with a calculation for
depreciation of the plant on the basis of 26-year life (i. e., with no provision for

is based on a charge for depreciation and

obsolescence), and the second grou
obsolescence combined which is sufficient to write off the plant within 10 years.

20-year life 10-year life

Pence mnwr Pence c‘?nmer
n

per per
imperial | States | imperial | Btates
gallon gallon gallon | .gallon

Assumed average realization price at works (assuming existing
rate ?‘ preferenco of 8d. (16 cents) per gallon)........ccoc.oein 12.00 20 12,00 20
Deduct: .
Works costs (including works overhead)...e..oveeeeceecenne 7.2 12 7.20 12
Works profit befors providing for depreclation and obso.
10SCEN00. «cccneersussaomsasnacnccacascassasscssarasannnen 4.8 8 4.8 8
Provlision for depreciation at percent.... ..ol 213 3,03 loeeernnana]onne sonses
Proviston for depreciation and obsolesoance at 10 percont...|...ccccaaefoccacanncs (X4 7.1
Profit after chal deproeciation. .....cccoveiaiecncanann 2.67 % 1.1 USROS .
T T ation 1 05801A808808- - eveeerroro|eeemmre. .83 «007

Profit after oharging depreciation and obsolescence.......|eccecenen.
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On the basis of a new plant to hydrogenate coal costing $40,000,000 for the pro-
duction of 150,000 tons a year of motor fuel, the production cost ger United States
allon would be about 18,6 cents on the basis of {)lant life of 20 years (no obso-
esconce charges inoludecg. On the bagis of writing off the plant in 10 years,
including deprociation and obsolescence, the cost per gallon of motor fuel would be

19 cents.

The British Labor Party, working independently of the Imperial Defence
Committee, oame to the conclusion that gasoline from hydrogenation of coal
“at the present time" costs about 11d. (22 cents) Pcr iperial gallon or 18 cents
per United States gallon. The following is taken from the British Labor Party’s

report:

“On the basis of their experimental work, I. C. I. (Imperial Chemical
Industries, Ltd.) were led to believe that petrol could be produced b
hydrogenation at a cost of 7 to 9d. (14 to 18 cents an imperial gallon, or 11.6
to 16 conts per United States gallon?, of which about 2d. (4 cents) would be due
to the cost of coal. The figure realized in practice has not been disclosed, but
there is some reason to think that with a reasonnble allowance for interest on
capital and amortization the price stands in the region of 11d. (22 cents) an
imperial gallon, The I. G. Farbenindustrie has been similar(l{v reticent, but it is
learned from an authoritative source that their cost of producing getrol (from
brown coal) has been 26 pfennigs a kilogram which is about 11d. (22 cents) an
lmperial allon (18.3 cents per United States gallon) at par.

“The chairman of Imperial Chemical Industries, Lord MeGowan, has twice
referred recently to tho high cost of producing petrol at Billingham. In his speech
at the company’s annual meeting on April 29, 1937, he sald:

‘‘For general commercial reasons it is not the practice of the company to dis-
close the financial results of any partioular aotivit{. All that I can say, therefore,
in refxard to the hydrogenation I)lant is that up to date it has not shown results
which would justify its description as a good commercial proposition, even with
the advantages of the existing customs duty, and without that protection, of
course, the enterprise would be uneconomio.’

“In the House of Lords on July 14, 1937, Lord McGowan said: ‘Although the
process is today in successful opemfion it does not, even with the protection
afforded by the British Hydrocarbon Oils Production Act, present a favorable
opportunity for the investment of large sums of private capital, * * * Success
from a commeroial point of view in the synthetic production of petrol depends
largtgly, as far as the future is concerned, upon the policy of the government of the

& LAY

XAlthongh the company has not disclosed its aacounts, it is not diffioult to
form a rough idea of the Priuoipal_ items in the running costs of & hydrogenation
plant similar to that at Billingham. The men employed on the plant are largely
skilled workers, and theoir wages will average about £3 15s. ($19) a week. On
this basis the wages bill for 2,000 men will be £300,000 ($1,950,000) a vear; spread
over an annual production of 456,000,000 imperial gallons (54,000,000 United States
gallons) of motor s&irit this is etluivalont to 2.1d. (4.2 cents) an jmperial gallon
(3.6 conts per United Btates gallon). The cost of the raw materials—600,000
tons of coal, 50,000 tons of oreosote, and 12,000 tons of low-temperature tar—can
hardly be put, at current market values, at less than £500,000 ($2,500é(t)033,
ates

equivalent to 2.7d. (6.4 cents) an imperial gallon (4.6 cents per United

gallon).

“Imperial Chemical Industries provided the Billingham plant out of reserves,
but in a caleulation of the running costs of the hydrogenation process it is neces-
sarf' to allow interest on the capital expenditure. With a rate of 3.5 percent, at
which the money could be raised with a governmental guarantee, the interest
00,000 ($27,500,000) would amount to £102,600 ($962,500) a year or 1d.

on £5,5
2 cenis) an imferial gallon (1.67 cents por United States gallon).

“It is difficult to know at what figure amortization of the plant should be reck-
oned. Imperial Chemical Industrics suggest amortization in 10 years, with com-
pound interest at 23¢ percent on the reserves provided. German authorities take
the view that 10 years is an unnocossarily short period, and amortization in 15
years, with cmonmd interest at 24 porcent on reserves, scoms reasonablées on &
capital of £5,500,000 ($27,500,000) this would absorb about £300,000 (31.506.000)
a year or 1.8d. (8.2 cents) an {mperial gallon (2.87 conts per United States gallon).

“The total of these costs—wages, raw materials, interest on capital, and amor-
tizatlon—is £l,882{600 $6,012,600) a year or 7.4d, (14.8 conts) an imperial gallon

(12,3 cents per United States gallon).
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“These estimates may be checked by the reports made by 8ir David Rivett
personally, and by a committee of whioch he was chairman, to the Australian
Government. Sir David Rivett's estimates are based on ﬂiurca surplied to him
by Imperial Chemical Industries and by German firms, His final caleulations
are made in terms of Australian currenoy, costs, and wages, but by using his own
multipliers as dividers it {s possible to reverse the procedure and reach the Europe-
an figures on which he ultimately relies, figures that have not otherwise been made
generally available. By this means it may be calculated that the cost of a hydrog-
enation plant to produce 150,000 tons of petrol annually from coal (not, as at
Bﬂlin%ham, from coal and other materials) is £7,500,000 3337.500,000). It
amortization takes place in 15 K:ars and interest on capital is charged at 3.5
percent, the cost o J)etrol works out at 10.5d. (21 cents) an imperial gallon
(17.5 cents per United States gallon); if amortization takes place in 10 years and
interest on capital is charged at 6 percent, the cost of petrol will be 12.76d. (25.6
cents) an imperial gallon (21.25 cents per United States gallon).

“With a reasonable allowance for amortization and interest on capital it scems
fair, therefore, to say that fpetrol can he produced by hydrogenation (directly from
coal {’at the present time for about 11d. (22 cents) an imperial gallon (18.3 cents
per

nited States gallon).”
HYDROGENATION OF CARBON MONOXIDE FROM COAL

The Fischer-Tropsch process of producing motor fuel from the hydrogenation
of coal was developed in Germany. Motor fuel, kerosene, Dicsel oil, and paraffin
wax are produced; the mixturo s called Xogasin oil. ‘The motor-fuel production
from this process in Germany will be at the rate of 530,000 tons yearly when the
units now operating and those under design and construction are funetioning,
Thore i8 one unit in operation in France producing motor fuel at the rate of 13,000

tons a year.
The Imperial Defonce Committee studied the Fischer-Tropsch hydrogenation

of carbon monoxide process and reported:

“Statements were furnished to the committee sotting out particulars relating
to the recommended size of plant, estimates of the capital and operating costs, the
type and yield of products it is claimed can be produced, and cstimated realiza-
tion value of the products, ete. * * The following are examples of the sizes

of plants and estimates of capital cost submitted to the committee:

Kogasin oil yearly plant capceity costs

20,000-ton plant (including coke . ‘ '
£1,000,000 to £1,500,000 ($5,000,000 to

OVONB) - e cee e ccecccecnmacane-
$7,500,000).
35,000-ton plant:
Including coke ovens........... £1,901,000 ($9,505,000).
Direct gasification of coal in water
gasplont. ... .. ..._...... £1,717,(00 ($8,685,000).
60,000-ton plant (including coke ovens
and distillation plant) .. ... .._._. £3,100,000 ($15,500,000).

““The estimates of cost have been prepared at different dates, based on informa-
tion suﬂ)licd by Ruhrohemie. ‘

“Until mors information is available as to the most suitable methods of treat-
ing the primiry product in this country, and of the resulting products which
will give the best economie return, it is obviously impossible to obtain any re-
liable data s.s to costs of production, One witness gave estimated figures of the
average ~sats of production of marketable products from a 35,000-ton per annum

lant which ranged from 123 to 15d. an imperial gallon (21.2 to 25 cents per

nited States gallon), according to the period allowed for amortization of the
capital. The average realization price taken was 13d. (21.7 cents per United
States gallon). Another stated that, on the basis of the best yields of products
which he could at present accept, the over-all cost of the primary produet would
not have to exceed 10%4d. (17.5 cents), and finished products an average of 12%d,
per imperial gﬁllon a‘§21.26 cents per United States gallon), if proceeds were to
equal costs. e had not sufficient data to say whether such results were, prae-
ticable. (onerally the evidence appears to indicate that the costs of production
in the gase of this nrocess are not likely to be less than those of the hydrogenation

process.”’ -
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The following is reported from the British Labor Party’s report (7):

SThe synthetic process (i. e., catalytic water gas reaction), unlike hydrogenae
tion, can be worked in rclatlvelg small units, The economic unit is said to be
a pfant prodveing about 35,000 tons of primary produots annually, or, if it
includes its own catalyst plant, about 60,000 tons of primary products annually.

“The committee were given estimates for synthetic plants of two types: Plant
A is a self-contained plant, with its own coke ovens, designed to produce annuall
85,000 tons (11,077,600 gallons) of c{)rimury products from bituminous coal, If
the Diesel ol fraction were “oracked’, it would yicld 28,350 tons of motor spirit
annually, apart from subsidiary products. Plant B is a plant without coke
ovens, designed to work in conjunction with a con! distillation unit and to pro-
duco from the low-temperature coke 10,000 tons o synthetic products annually,

“It is difficult to assess the cost of a British plant from German experience,
especially in view of recent wide fluotuatiors in the price of steel, and all esti-
mates must be accepted with cautisn,

“Plant A, it is stated, would cost about £1,900,000 ($9,600,000) to build,
which spread over the 35,000 tons of synthotic products made annually, works
out at £54 ($270) per ton of annual production. (It is not possible to give so
confidently the cost of a plant desiyned to make water gas directly from black
coal, as such a plant has not yot fnen worked on the commeroial scale, but it
would probably be about £200,000 (31,000,000) cheaper.)

"Plant B, it is stated, would cost 4,600,000 marks in Germany, which i+ equiv-
alent to £225,000 ($1,l§5,000) at par—thot is, £22.6 ($122.50) por ton »f annual
production. When allowance is made for *he cmission of coke ovens, this is in
substantial agreoment with the estimate for plart A. To make a frir compari-
son, a portion of the ocapital costs of the acccmpaiying coal-di~’ Milivn nlant
should be added to the capital costs of plant B.

“Estimates of the over-all cost of finished potrol depend to 1 great extent vn
interest charges and the period required for amortization, ‘#ith coal suppliea
to the coke ovens at 18s. 6d. (34.62) per ton and amortization in 15 years, interest
at 3 percent and depreciation on three-quarters of the cupital would amount to
not less than 21 percent of the cost of production.

“For a plant similar to plant A, Sir David Rivett made two estimates for the
Australian Government of the cost of finished petrol. With amortization in 10
years, compound interest at 2.6 percent on accumulated reserves, and a return of
3.5 percent on capital, he estimated the cost at 15.8d. (31.6 cents) an imperial

?allon; with amortization in 15 years, compound interest at 3 percent on acoumu-
ated reserves, and a return of 3.6 Bereent on capital, he estimated the cost at
13.0d. (26 centszean imperial %allon (21.67 cents per United States gallon). These
figures are in terms of Australian currency and conditions. ¢ comparable

British figures would be about 12.1d. (24.2 cents) an imperial ?allon (20.17 cents
er United States gallon) and 10.0d. (20 cents) an imperial gallon (16.7 cents per
nited States gallon). These are of the same order as the estimated costs of

hydrogenation,

“For plant B, the over-all cost of the finished motor spirit is given as 20.21
pfennigs a kilogram, which works out at about 8d. (16 cents) an imperial gallon
(18.3 cents per United States gallon) at par. The lower estimate for plant B
compared with plant A results from the lower capital cost, which in turn is due to
the absence of coke ovens, and for this, as already explained, some allowance
should bo made, When allowance is made,. the estimates are in substantial

agreement.

“‘With reasonable provision for amortization and interest on capital, the cost of
isynth?t{o pﬁtrol’ ’at the present time may therefore be taken at 10.6d. (21 cents) an
mperial gallon.

'Y‘he Fglmouth committee offers the following conclusion:

‘t‘Thle llgliittgtégns which have('t‘)egn roferrte;g to ;n thg cases alre&d dfeali;J l:\rlth (go
not arise ese processes (hydrogenation-of carbon monoxide); for the main
produot, is oil, and there is no residual solid fuel to be disposed of in competition
with coal. The successful operation on a large scale of these processes would,
therefore, produce an entirely new demand for coal, and offer greator opportunitics
for the oreation of employment in the mining industry, as well as direotly at the
plants. Since, however, the development of these processes cannot be achieved

becomes necessary to consider at what cost the

additional employment cou provided in present oiroumstances. .
“The information sugplied to the committee indicates that for this hydro-
genation process & plant with a production capacity of 150,000 tons per annum

00
ofymotor spirit would afford direct employment to some 5.000 persons in the
180084 —89——7
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plant, and a further 4,000 in the mining and secondary industries, giving a total
employment figure of 6,000. Unfortunately the cost of erecting suoh a plant is
very great, amountlng, on the basis of the present coat of wages and materials, to
about £8,000,000 ($40,000,000). This would work out at a capital cost of £1333
(%6 6662 ger man empioyed. In addition, on the basis of the present Freference
of 8d. (16 cents) qu imperial gallon (ls.ﬁ cents per United States gallon), there
would be a loss of revenue to the Exchequer which would regresent at least £250
($1,280) per annum per run. The cost of providing work by this means would
thorefore be very high. It would represent from the revenue point of view alone
a continuing assistance amounting to about £5 ($25) per week per person em-

loyed.
P ‘yThough reliable figures are not available for these processes (hydrogenation
of oarbon monoxide), the information furnished to the committee indicates that
they aroe not likely to be very different from those given for the hydrogenation

rocess.
P “The committee, therefore, find themseclves driven to the conolusion that,
viewed solely from the point of view of providing a large measure of employment,
the hydro§enation and synthetic processes do not at present offer & very opefuf
prospeot, In relation to the cost which would be involved. In this view they
are supported by one important witness, who, while advocating the development
of these processes for other reasons, used the following words as regards their
effect on employment: ‘Any idea that oil from coal can provide sudden salvation
for the coal Industry is clearly foolish.’ *’

The foregoing cost figures and related data are interesting and instructuve from
the standpoint of present-day conditions in Europe. Secured from a number of
wholly independent sources abroad, they conform surprisingly with figures from
foreign coal hydrogenation operations translated to United States conditions of
today by authorities olose in touch with foreign o%emtions. These latter data
from American sources indicate 14 to 16 cents per United States gallon of motor
fuel as the cost which would be obtained in hydrogenating coal in the United
States today, with present coal prices and freight rates.

However, éhis cost must not be considered conclusive as regards future condi-
tions in the United States. Abundant oil supplies make prospects rather remote
that coal or other substitute motor fuels will be utilized for many years in the
United States. When thut distant time arrives, lower hydrogenation costs for
Amerjca can well be anticipated. Sinice European plants were the first constructed,
they have doubtless suffered from much higher capital costs than would be ex-
pected for new installations. Further, the thorough application of American
engineering technio, particularly petroieum refining technology, would reduce
capital and operating costa of gasoline from the hydrogenation of coal in the United
States to a price materially below 16 cents a gallon.

BENZENRE MOTOR FUEL

The high-temperature carbonization of coal has been the primary source of
benzene motor fuel for years. The Froduots of high-temperature treatment of
coal are gas, coal tar, and metallurgical coke. The gas Is sorubbed with ofl or
aotivated carbon and the coal tar. is distilled to recover the benaene motor fuel
content, Benzene I8 produced in the gasification of coal with a maximum yield
of 8 gallons per ton of coal gasified. This type of motor fuel has an octane rating
of over 90 and is used as a blending agent for lower grade fuels to raise their
antiknock value. .

. Benzene and toluene, which are present in benzene motor fuel, sre diverted in
wartime largely toward explosive use. The Minin‘g and Power Commission of the
French Chamber of Deputies recently reported (17): ‘“‘Bengzene would alzo have
to bo reserved in time of war for the manufacture of explosives. Its i)roduotion,
moreover, is limited by the activity of coke ovens and gasworks and is therefore
capable only of slight expansion, The domestic output of benzene last year at-
75,144 tons (64,794 tons from coke ovens and 10,350 tons from gasworks) showed

only a small advance over 1936, and was well below the 1929 peak of 70,200 tons.””
The production of bengene motor fuel in the different countries of E'urope is as:

follows (15) in metrio tons:
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The cost to consu_aers of Europe was $49,463,000 more for benzene motor fuel
than it would have been for gasollne as & result of loss of taxes, governmental
subsidies, and benzene production costs. Expressed another way, it was 20 cents
more for each gallon of benzene fuel consumed.

COMPREBSED GAS

The sources of substitute motor fuels in Europe which are inoreasing are com-
bustible gases from coal carbonization, coal hydrogenation, Fiaoher-Tmﬁsoh
hydrogenation of carbon monoxide to hydrocarbons, natural f”' and the cracking
process. Although during the World War, England used balloons filled with oity

as as motor fuel beocause of an ‘“impending shortage of gasoline,” its use did not
ncrease matorially, The development in Germany turned toward the light-
weight alloy eylinders attached to the motor vehicle to store the combustible gas
under pressure., The %]ases used for motor fuel are coal gas, methane, ethane,
propane, and butane; they are compressed, depending on the type, up to 4,000

pounds per at‘]uare inch.

Motor vehicles are converted into the com;}‘ressed gas type at a cost of $150 to
about $300, depending on the size (8, 16). The primary changes are as follows:
(a) Racks are installed to hold the steel oylinders. {anh weighs about 115
pounds empty; when filled with propane-butanes at a pressure of 150 pounds per
square inch, one weights 21§ pe: y ak.of 100 pounds of compressed %as 3),
equivalent to 18 gallong.gfgiis ¥iag, larger truoks cal"%v eight oylin-
ders and some passepe F4jo cylinder. When methane

o cylin

at 3,000 pounds pé¥ square inch is used, the oylinder Wéights 1565 pounds; it holds
28 pounds of ghethane, e%uivalent to 4.6 gallons of gaSpline ($). When come-
5)t Rasoline equivalent is

Rtrol of the pressure
y a steady flow 8 gas passes to the
y 4line carburetor.
The gleatest development {h the u %on in Germany
where At I8 estimaggd, over 130 ?00 g 1938 will be
replackd by compr sed ganf g

gasolipe filling stations, f

supply cit

Filling stations (6) dot G a8, methane,
or prgpane-butangs direct by notor vehioM or replacing
the gmpty on end @prissed gas (ocijy, methane,

8 vehiole whiln using two

or ,{' pane-butdye),
oylinfler storage %anks a les, respectivel¥ before they
havegto be refill 3). «that over 25,000 (Jfrman motor

aolanks for the c@pressed gas.
ead ingle up largdly of methane.
per sQuare inchghto steel §Y

hich nul{ i
4 1038), in Italy,
o $tho rate of aboué

natural ghy is replacing % ;1 b

40,000 tonRg year. Itis with w#b of methane from

natural gas #%d coal carboniz Jnitisnow. =
The use of M jg”subsldized by govern-

ments of Germatuand Italy by redugtion of taxes (4,#8). The tax on a United

States gallon of gasdiye shipped into Italy is 51 cepé#y Germany charges 36 cents.

On theﬁ)asia of 59.6 cerif8m.gallon for motor fusbi Germany, of which 36 cents is

a tax on imported gasoline
or 9 cents per United States gallon from the Uni
motor methane, and propane-butanes !n Germany compar
line basia is 43, 41, and 61 cents (4). . ‘ T
s Tt {s estimated that in all Europe compreased gas will replace about 250,000 tons

of gasoline during 1988.

16 Tandh vinelPWT) ur%eat 11 cents an imperial gallon
d States), the cost of city gas,
ed on & gallon of gaso-

ALCOHOL MCTOR FUBLS

The increased use of power alcohol was deinanded fn central Europe from 1030
to 1937 through enactment of laws. Power alcohol {ss upf)orted by heavy govern-
mental subsidies. Alcohol replaces imported motor fuel and is fostered by the
national self-sufficlency programs, Power alcohol consumption increased in
Europe during 1080 to 1036 from 59,000 to 648,000 tons. However, a shar
deoline took place in 1037 with the use of only 510,000 tons, a drop of 28 per¢ent.
A more drastio drop is indicated for 1938, Al cohol may be eliminated as & source

inders and is-
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of power as & result of tho staggering economic losses involved, its diversion to
other uses, and its encroachment upon food su%!)lies.

The economio strain upon the governments of Europe due to power alcohol use
has been heavy. A loss of income of about $105,000,000 Sm) was inourred
during 1037 alone, based upon subsidizing the producers, tax losses, and higher
fuel costs, These Josses resulted from the marketing of 510,300 tons of alcohol
out of a total 11,882,600 tons or 4.3 percent of the motor fuel used in Europe.

Geormany and France (21) have beon the heaviest consumers of power alcohol
in Europe, and their supply was derived primarily from sugar beets and potatoes.
Gorman{ required a 10-percent blend of alcohol with gasoline but, 4 years after
the logal requirement, it was found that there was insufficfent alecohol produced
in the country to fulfill the law. In order to meet government specifications, it
was necessary to import alcohol to cover the doﬁcien% During 1937 synthetio
methanol was used in Germany to the extent of 70,000 tons to make up the 10
percent alcohol quota, but it was not sufficient to stop the drain on basic food-
stuffs entailed by so drastic a requirement in motor fuel. The percentage of
aleohol required in motor fuel was reduced from 10 to 8.6 percent in Ootober
1937, and to 6.9 percont in April 1938,

In France the sugar beot is grown primarily for the purpose of furnishing power
alcohol, so that there is no excessive drain on foodstuffs to furnish motor fuel.
The laws requiring from 10 to 35 percent alcohcl in motor fucls were for the
purpose of a)sorbin{x the products of the vineyads and heet farms; but as a
result of drought neither group was able to produce the legal amount of alcohol
required for b endln?.

he German subsidy to the potato alecohol producors is about $130 per ton

of power alcohol or about 39 cents per gallon, In order to increase alcohol

s)mduotlon 100,000 tons a year from farm products, France legislated in June

938 to the effect of paying $12,600,000 for this emount of alcohol which figures
about 36 cents a gallon subsidy.

Power alcohol consumption reached a peak of 121,300 tons in France, in 1935,
dropping to 153,400 during 1937, a shrinkgae of over 52 Percent. During 1935
France used over 55 percent of the total power nlcohol of Europe and about 33

ercent during 1037; an estimate is given for 1928 of less than 25 percent of the

otal. The Sower alcohol goal set by law has not been reached (the percentage
alcohol blend during 1937 was 5.4 percent) as a result of natural causes and to
diversion of alcohol to other uses such as munitions manufacture.
v.- In Germany the use of alcohol from agrioultural products has fallen off sharply-—
Ie. 20,000 tons during 1937 compared to 1936. Of the 210,000 tons of alcohol
used durin 1037, methano! represented 70,000 tons, leaving 140,000 tons of
ethanol derived from potatoes, ete. This aleoho! tonnage of 140,000 is about the
same quantity as was used in Germany 8 years ngo.

Power alcohol consumption for Germany and France has been as follows:

Year Germany | France E“{:‘gﬁ“ Year Germany | Frence E‘m‘;‘,"“
Metric tons | Melriclons | Meiric lons Melrie tons | Melric tons | Melric tons

1930,.. . 7) , 000 59,000 , 000 , 000 448,000
1031... . , 000 52,100 170, 000 321, 300 576, 000
1032...ccaee. 05,000 69, 100 +207, 000 303, 900 648,000
< TR 135, 000 180, 000 1210, 000 153, 400 510,000

t Includes methanol; 47,000 tons in 1938, 70,000 tons In 1937,

The data showing the power alcohol consumption and percentages of the total
motor fuel consumed during 1937 in European countries are as follows; the alcohol
used in motor fuel ranged from 0.3 percent for the United Kingdom to 23.0 for

Czechoslovakia:
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Power al- | Total light
Country cohol con- | motorfuel | Alcohol
sumption |consumption
Melrictions | Melrictons | Percent
. 210, 2, 040, 000 8.0
163,400 2,827,000 5.4
50, 600 220, 000 2.0
37,000 483, 500 7.6
16, 000 4,840,000 .3
18,200 503, 200 3.0
10, 500 60, 100 16.2
&, 000 08, 200 8.1
3,800 30, 200 12.68
2,300 146, 300 1.6
2,200 19, 400 1.1
1,300 8,700 2.7
510, 300 11, 882, 600 4.3

Great Britain has never compelled the use of power alcohol for blending pur-

t)oses in order to subsidize the agricultural industries. Thisis é)robably due largely
o the fact that the raw material, molasses, must be imported.

The British Government further encourages alcohol motor-fuel blends by ex-
em{)tlng both their alcohol and benzene content from the im&ort duty on motor
fuel, which for years was 8d. per imperial gallon (about 16 cents per United States
gallon). Recently the tax on imported motor fuel was increased to 9d. (18 cents)
Eer imperial gallon or 15 cents per United States gallon. The prinoipal aleohol

lends sold in England have been able, by reason of tax exemptions, {o compen-
sate for the higher alcohol cost of about 7.6 cents per imperial gallon of blend due
to the governmental subsidy granted aleohol itself to the limit of 17.5 cents per
fmporial gallon (14.6 cents per United States gallon). Alcohol blends have not
occupled a significant position in British motor-fuel markets in competition with
gasoline, as shown by the fact that alcohol in the United Kingdom represents
only 0.3 porcent of the total motor fuel consumed.
overnmental pressure has been exerted this year to force the power-alcohol
roducers to pay the tax of 18 cents per imperial gallon (15 cents per United
tates %allon) as do importers of gasoline or gasoline produced from imported oil,
on the bagis that the alcohol i derived from imported molasses und hence is not
entitled to preferential treatment However, loss of the 18-cents-per-gallon tax
advantage for alcohol still leaves a preferential of approximately 5 cents per gallon
in favor of alcohol motor fuel.

During 1937 a changed attitude regarding the use of power alcohol was noted
in various European countries. In Germany the use of foodstuffs for alcohol
froduotlon was out of favor, and in Italy and Latvia the leggl regulations regard-
ng aleohol blends have been suspended for the time being because of a shortage
of orors and the {noreased fear of war, which has diverted motor-fuel alcohol tb
munitions manufacture.

Increased gasoline taxes have formed only a part of the encouragement given
to power alcohol. In most European countries alcohol is heavily subsidized—
i. e., Germany 39 cents per gallon and France 36 cents {;er gallon; the government
monopolies pay higher prices to distilleries than to distributing conleanies. The
monetary losses entailed due to power alcoho! use in the countries of Europe during

1937 was $104,060,500. .
The following table fls) shows aleoho] tax losses, subsidies, and extra cost to

consumer above tax-paid gasoline: )
Qermany...ccvecncecna- $63, 738,000 | Sweden. . cvocoocanonnn 849, 000
France... cocvecvnanana 36, 634,000 | Poland...... oo cueo.oo 584, 000
United Kingdom........ 1,538, 000 | Latvigw ae oo aeooaaeann 367, 000
Y e cicaaaa 4,145,500 | Austria_ .o oo 383, 600
Czechoslovakia_...._.... 8, 032, 500 Lithuania. . .o ovaenans 181, 6500
Hungary .- .cweeeenea oo 1, 877, 600 R
Yugoslavia. cooveeounn. 930, 000 Totala oo 104, 060, 500
Euroge's power alcohol policies have made difficulties for motorists which have
been little recognized in the United States. The instabllity of alcohol supplies has

caused repeated changes in the octane ratings of fuel sold the publie. No sooner
do car operators and automobile manufacturers adjust engines to run on fuels of a
given antiknock value than an increase or decrease in the supply of power alcohol
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results in the ralsing or lowering of the antiknock value of fuels and in making
readjustments noceesariy.

On June 17, 1938, the French Government was confronted with a surplus of
wheat and imposed an additional tax of 20 centimes per liter (2.1 cents per United
States gallon) on ﬁasoline to subsidize the manufacture of power alcohol primarily
from wheat to the amount of 1,250,000 hectoliters (32,875,000 United States
gallons) annual}y, with the result that alcohol again must be blended in essence

ourisme and a further change in octane rating is made necessary.

ARMAMENTS ON ALCOHOL POLICIES

Recent ovents have confirmed previous analyses showing that the primary rea-
son for compulsory use of alcohol in motor fuel in Europo is the desire of the coun-
triea to develop and maintain their alcohol industries for the purpose of national
defense; this is done not merely as a protection against failure of petroleum su
f)llcs in wartime due to blockades but particularly to assure adequate ca aci{;
n wartime for manufacture of a prime raw material in making munitions—
namely, alcohol (7). Significantly, the war scare which gripped all Europe dur-
inﬁ; 1037 was accompanied by a sharp decline of alcohol used in motor fuel.,
This decrease was far too great to bo explainable solely by crop shortages in sugar
beets, the main source of alcohol in France and Italy, and must be attributed
to the large (luantities of alcohol consumed for armament purposes. Classified
as confidentia mﬂitar{ information, diversion of alcohol from motor-fue! channels
to use in making munitions has seldom been publicly mentioned. In at least one
instance, however, it has been reported as a cause for the decline in France of
aleohol for motor-fuel purposes durln§ 1937 (10). Numerous informed sources
abroad privately acknowledge that similar diversfon of alcohol is also an important
féwtor or the decline of alecohol for use in motor fuel in Italy and probably in

ermany,

Because of the natural inclination of foreign nations to avoid this sensitive
toplo, it is likely that the desire to maintain a vital wartime industry in a continu-
ous condition which permits operations at peak capacity has been %reatly under-
stressed as a cause of Europe’s compulsory use of alcohol in motor fuel.  A'realistio
appraisal of the situation compels the conclusion that this consideration has been
a basic incentive for Europe’s power alcohol policies, possibly outweighing even
the desire to overcome vulnerability to wartime failure of petroleum supplies due
to blockade. At times incapable of meeting all peacetime requirements as in 1937,
most European nations clearly do not have aleohol industries of sufficient capa-
cities to meet motor-fuel needs and wartime scale of munitions manufacture
simultaneously. Indications are that at least one major European nation does not
contemplato the use of any aleohol in motor fuel in the event of war. Reports are
that it has rejected pleas of automobile manufacturers and others to advance the
ootane ratings of various fuels on the %rounds that in wartime no alcohol would
be available for that purpose, that the country’s limited supply of tetraethf'l
lead would be used up in military fuels, and that commercial vohicles consequently
should not be adapted to fuels of high antiknock value in face of the probability
%}wy w;ould have to run on straight gasoline of relatively low antiknock value in

me of war,

The Mining and Power Commission of the French Chamber of Deputies ro-
cently reported (11): “So far ag aleohol is concerned, wartime requirements for
the explosives industry, for solvents, and for mediciral purposes would be so
great that they would far exceed domestic production. This is borne out by the
experience of the Great War, when I'rench consumption amounted to hetween
five and six million hectoliters, of which domestic output was able to supply
1,000,000 heetoliters only. In time of national emergenoy alcohol would be far

too valuable to be used as a motor fuel.”
PRODUCER GAS FROM WOOD

Wood and coal as gas producers are not primary sources of motor fuol even in
those countries urging their wider adoption. Despite drastic laws and govern-
ment subsidies, the number of wood-burning motor vehicles is relatively small,
Tho total number in Lurope is estimated to be about 9,000. These motor cars
are made up of specifically deslgned wood-burning (producer gas) stoves and
motors, or gasoline engines converted to wood-burning motors. Passenger busses,
trucks (up%o 20 tons), pleasure cars, and two taxicabs in Paris are using wood as
the motor-fuel source,
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France has about 4,600 wood-burning vehicles, Germany 2,200, and Italy
about 2,200. Many wood filling stations dot Francoe, Germany, and itag, whore
tho wood is sold in packages varying from about 30 to 60 pounds. In Germany
there are over 1,000 wood filling stations at distances betweon 20 to 256 miles

apart,

At Holten, Germany (May 1038), the cost of dried wood (at a filling station)
was at the rate of 61 cents for a sack of 82 pounds. In order to start the motor
readily, charcoal costing 70 cents for 33 pounds is used at the heginning of producer-
gas production. It has been estimated that 25 pounds of wood, costing 16 cents,
will give the same distance performance as 1 gallon of gasoline. This comparison
gives the effect of a cheap fuel source when compared to Berlin prices of motor
fuol of 59 cents per gallon (filling station price, June 1038). However, this gives
but part of the picture; we must tako into consideration the high gasoline tax
(36 cents per gallon), ahsence of taxes on wood, one-half tax rate on wood-burning
vchicles, governmental subsidy in converting the vehicle from a gasoline burner
to wood burner, and the greater labor, repair, and depreciation costs involved in
usl&g wood-burning vehicles compared to gasoline.

ood as a power substitute for motor transport is a factor in those countries
where the natural resources encourage it. The use of wood is desired primarily
in France, Germany, and Italy to replace imported petroleum. It is estimated
that 450,000,000 pounds of wood were substituted for the equivalent of 18,000,000
gallons or 53,000 tons of gasoline.

A number of motor-vehicle manufacturers fabricate equipment directly for the
purrose of using producer gas from wood. The vehicles are more expensive in
initial cost compared to gasoline type. Many of the wood burners have been
converted from gasoline types at costs ranging from $300 to over $600, depending
upon the size and work required. The additional parts of wood-burning vehicles
over those using gasoline are: Stove to burn the wood; oooling pipes to reduce
the producer-gas temperature; tank to colleot condensed water, tar, and acids;
filtering agent to extract solid particles from the J)roducer gas; blower in some
units to draw the producer gas from the source and then injeot {t into the motor.

The flow diagram of a gas producer, called in Europe “Gasogene,” is {llustrated
in figure 4. It consists of a light ateel cylinder 2 feet in diameter and 8 feet high,
and may or may not be lined with a ceramic material for insulation. It has
openings at top and bottom, through which wood, wood charcoal, coal, briquats,
or mixtures of them maK be charged into the gas generator. Air flows into the
solid fuel bed to ignite the producer-gas-forming material. A torch dipped in oil
may he used to start the fire (actually observed by the author). Airis admitted
into the bottom of the generator, and combustion takes place at about 1,400° C.;
the producer gas leaves the bottom of the generator at about 800° C. as the gas
passes through a series of air-cooling pipes connected to a knockout oylinder to
colleot water, tar, acids, and a solid-particle catcher, then into a filtering chamber
to take out the colloidal particles of dust in the gas stream as it passes through a
solid filtering material such as activated char and filtering cloth. The purified
protducor gas mixed with air is then discharged by means of a blower into the
motor. :

Green wood is not as suitable for producer gas production as wood which has
been air-dried in order $o0 remove excess moisture. The drying period may take
from 7 to 18 months, Beech, oak, and birch with a moisture content of 20 percent
are used. Part of the wood is converted into charcoal for “quick” starting of
the motor on a cold morning. From 10 to 20 minutes may be required, and in
gome cases gasoline i used firat to warm the motor, Depending upon the duty
that the motor vehicle has to perform, the wood is cut into sizes of 0.5 by 0.5
by 0.5 inch to about 2 by 2 by 3.5 inches. Some waste (sawdust) is briquetted
with wood tar or coal tar and pitohes.

In addition to the fact that the initial cost of the Gasogene vehicles is higher
than that of gasoline vehicles, other economic factors have to be considered.
One lies in the bulk and weight of the generator equipment. The transporting
capacity is reduced about 20 percent in comparison with gasoline motors on
trucks. A wood gas generator capable of operating a 90-horsepower 5-ton truck
welghs 1,860 pounds. ~ When a charcoal gas gencrator is used, the wei%ht is 1,676
pounds but the price of charcoal {s about $2.18 higher per 100 miles of operation
than wood which nullifies the excees loading possible in that type of truck. The
gencral over-all performance of the engine using charcoal is considerably better
than that using wood because fewer cleanings are neccessary and less water is

produced.
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The loss of power output based upon the heat content of wood gas in compari-
son to gagoline is about 80 percent, The combustible constituents of the wood gas
are 30 percent carbon monoxide and 1 percent methane.

The inconvenience and delay in starting are other objections; when combined
with the delays necessitated by cleaning and reduced efficiency, the over-all
ploture of wood as a motor fuel compared to gasoline does not appear favorable
except as necessity demands its use.

If all the wood produced in France yearly were used as a motor fuel, it would
displace about 500,000 tons of oil or 10 percent of the Nation’s requirement.
Should this ever go into effect, there would be no wood left over for other purposes,
This conclusion holds in general for other European countries as well.

PRODUCER GAS FROM CHARCOAL AND ANTHRACITB

The gas-producer motor vehicle may operate on brown coal, lignite, anthracite
coal, and peat coke alone or mixed with wood or wood charcoal. One taxicab
in Paris operates on producer gas from a mixture of 20 percent charcoal and
80 percent anthracite coal. Gasoline was used to warm the motor, and the char-
coal-anthracite mixture was ignited from a torch dipped in ofl. It actually took
about 5 minutes before the taxi was in smooth running order. In general, it
has been found that the use of coal gives somewhat more difficulty in operation

than dried wood or wood char.
PRODUCER GAB FROM BROWN COAL, LIGNITB, AND LIGNITE BRIQUETS

On accour of the high-water content of brown coal and lignite fuels, they should
be converted to coke. The resultant cokes are similar to wood charcoal in
activity but have considerable ash which gives rise to clinkers. In forming brown
coal briquests, tar decomposition is accomplished “y precarbonization in order to

remove volatile matter. )

Coal in general has not met with favor as a {)roducor gas fuel because of its
high gasification temperature. Nevertheless, Belgium favors as 80 to 20 mixture
of anthracite and charcoal; a lower fuel expense is elaimed than when ocity gas is

used. The disadvanta%les which have halted the use of coal aro slag formation,
leading to sintering of the ceramio lining of the generators, and discharge of high

rcentages of sulfur dioxide in the exhaust gases. It was impossible to obtain
nformation as to the number of coal-burning vehicles in Europe,

Oll~-8HALE MOTOR FUELS

Oil shale in Europe is found in the following countries: Great Britain, Estonia,
Finland, France, Latvia, S8weden, Spain, and Czechoslovakia. Tho latter coun-
tries have little or no commercial production at present. S8ince these countries
have practically no crude oll, the exploitation of the shale dﬁf)osits has become
inoreasingly important from the economic standpoint. The following table shows
the metrie tons of shale-motor fuel produced in Europe during 1937:

United Kingdom . - oo e e e mceecccieieecaa 26, 000
B e e e mmme e mmemmemm— e meeemeeaebeeaesesaann——— 7,300
FInland. c o c e emccc e e cememeeccanmane 2,700
FraNCO. o ae e ieeacmeacm——— 1, 500
LAabVIA . e e cc e cccccciecemaeen——. 1,300
Total. oo mmmmemmmmemmeeme—emeamea—cemessana 38, 800

The Scottish oil industry started about 90 years ago to yield products such as
motor fuel, kerosene, Diesel oil, wax, and ammonium sulfate. The reserves are
eatimated at 280,000,000 tons or a potential 6,160,000,000 gallons of oil, assutaing
22 émllons of oil per ton of shale, The shale-oil industry antedates the petroleum,
and many of the processes doveloped in this industry were subsequently n&g)lied
to crude oil. The outgut of oil shale annually (1937) is approximately 1,400,000
tons from which 100,000 tons of marketable products were obtained. The shale
motor fuel industry is protected by an 18-cent tyx per Imperial gallon (16 cents
per United Statos gallon) against imported gasoline, but even this protection has
not served to stabilize the industry. -

Beoause of the more efficlent motors of today, the fuel produced from shale oil
has required increased blending with hi%her octane fuels or cracking to raise the
octane rating which in turn increases the cost of production. The motor-fuel
yield is at the rate of about 26,000 tons a year. It is estimated that the cost of
producing motor fuel from oil shale is about 15 cents per United States gallon.
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The Estonian oll shale deposits have been exploited commoercially since about
1022 when a fuel shortage made extensive developments desfrable, ~ The deposit
has a total average thickness of 10 feet and an area of about 965 square miles,
Tho oil shale reserve is cstimated at 3,500,000,000 tons with a potential ofl pro-
duction of about 675,000,000 tons. During 1937 about 112,000 tons of shale ol
(8) were produced from which 14,000 tons of motor fuel were derived. It is
estimated that 18,000 tons of motor fuel will be produced during 1938 from
150,000 tons of shale oil.

The oll shale deposits of France are estimated at 21,000,000 tons of workable
‘ghale in the Autun region. ‘The shale mined per year is about 120,000 tons with a
yleld of about 9,000 tons of oil a year. The motor fuel productfon during 1937
was about 1,600 tons.

Semiscale tests have been carried out in Italy on the shale oil production from
the deposits in Ragusa, Frosinone, and Abruzzi. The 1,800,000 estimated tons
of shale of this area would proba{ﬂy produce over 100,000 tons of motor fuel;
Thowever, to date there has been no commereial produo&lon of ghale motor fuel.

Sweden has oil shale deposits to the extent of about 6,000,000,000 tons. It is
-estimated that of this quantity 630,000,000 tons can be mined cheaply in oren
cuts and converted into 32,000,000 tons of oil. A retorting unit is in operation
which processes 75 tons of oil shale a day, producing 3 tons of oil,

At present, competition with petroloum products has made oil shale motor fuel
a nationalistlo problem,

The following table shows the extra costs of shale gasoline above imported
gasoline, in losses in taxes, government subsidies, and production costs for the

countries where it was marketed during 1937,

Extira cost
Cost “3&}" per metrio

Country im
“gg“n" m:ag-%al

United KIngdom....ueeeeiocinnneateenececocrsaremeracacscncsanacactoescsnans $1, 309, 000 $50. 00
Estonfa.ceeieeanecinanees Geseescensersianerssentnsnntnsnsonsnrannnn 282, 500 87.00
Finland. ... ccoceeeiiairiiiiiiecncninanees , 000 36.80
Franee.....ueececnunecnnnunnannes 108, 500 70.00
LAbVIS e eciaiiiiececcocincataarsireresrascaanttrassacnsnasacecanancnannn 83, 500 41,00

Total...ccvuciniiecnnccuassnananaccsannns 1,848,800 [cecevcvannn

The produoction and use of shale motor fuel have cost the consumer and gdvem-
ments about 15 cents per United States gallon above that of imported gasoline,

owing to losses in taxes.
AMMONIA, HYDROGEN, AND ACKTYLENE A8 MOTOR FUELS

The desperate desire of nations to make themselves self-sufficient in substitute
motor fuels is reflected in the experimental work going on with such substances as
ammontia, hydrogen, and acetylene.

Synthetic ammonia has been used in Italy as a motor fuel substitute. The
ammontia is cracked into h drven and nitrogen by means of a so-called disinte.
grator (probably catalytic). Vaporization of the liquefied ammonia is accom-
plished by releasing the pressure in the storage tank and counteracting the refriger-
ating effect thus encountered, by means of a disintegrator which utilizes the heat
from the motor exhaust. In Cherso, Italy, a test using a Fiat passenger car
developed 31 miles per hour in a road test. 'As & motor fuel the low heatin value
of ammonia (4.450 kilocalories per kilogram) does not lend itself to wide use.
The high cost involved in the use of ammonia is another factor retarding its use,

Experiments on acotylene as a fuel indicated that acetylene cannot do the full
work of a gasoline engine and that thormal efficioncy fa highest with dilute ait-gas

mixtures. .
Hydmfmn as motor fuel in the form of compressed gas has also been tried.

The results so far do not look very promising.

e e O
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TasLe IL.—European proportions of substitule fuels in 1987 1

[Metrle tons)

ofl from | Low.tem- Total light { Por.

coaland | Peratures | gy o101 mota) sub. | motor fuel | , 6Nt

Country Alcohol (Bonzene | oo noto ‘;?52";:{:3_’ spirlt | stitutes | consump- ’{'m;'

gasoline o tion

Qermany.......... 84.5
Estonfa....._...... 51.9
Ctrechoslovakia.... 28.8
Lithuanfa......... 2.7
Hungary.......... 19.7
Poland__.. . 18.3
Latvia._. . 17.8
Yugoslavia 12.8
Belgium... 9.0
8.8
4
7.2
Bweden.... 3.1
Holland... : 2.8
Finland. .. IS IO 200 2,000 112, 500 2.6
8witzerland.. .1-- R 3,050 203, 970 1.6

otal........ ), 34 3 X 3 . , 300, 622 2, 014, 7¢ .
Total 510,322 | 824, 500 920, 000 4,000 | 38.800 | 2,300,622 | 12,014,700 17.7

1 Total European lipht mator fuel consumption, including countrles not onumerated, 14,344,000 metrio
ns.
# Included under synthetlo gasoline,
TasLe IIT.—Retail prices, import duty, and lazes on motor fuel (22)
[Cents per United States gallon)

Import
Qaso-
Country City lino Ig“?{’;t %‘!’lt
price tax
73 49 51
5.6 3t 36
63.1 23.2 23.2
50 28 39
42,4 5 16.1
41.4 2.7 2.7
40,9 0.7 23.5
28.2 10,2 19,2
38 8 28
38 8.1 1112
3r.8 4.4 12,2
Or 38 10.9 12.6
U 306.2] 156 156
Bl 36 20 120
31.8 18.8 19.8
orway. 27.5 | None 0.5
Denmark....... cemenacasacnee veosen reesececanann 26.4 | None 1

1 Plus 9 percont ad valorem.
100 OCTANE FUELS

There are no units operating in Europe at present on substitute fuels to produce
100-octane motor fuel. While there is one plant producing such fuel and several
others are under way, the source material is petroloum, However, 100-octane
fuel can be produced from Europe’s substittites, providing some of the eatalytic
processes developed and introduced in the United States are employed. This
may be done in one of the following ways:

1. Isomerize the normal butane which they produce from hydrogenation of
coal and tho water-gas reaction, dehydrogenate and polymerize to isodetenes and
hydrogenate to isogctanes.

2. Isomerize their normal pentane to isopentanc which has an octane rating
of 90, whercéas the normal has 64. The isopentane, because of its boiling point,
will be blended with the fsosctanes and then leaded to 100 octane,

3. Alkylation of normal or isobutylene with isobutane or isopentane.
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4, Catalytio cracking process, which is highly sclective in the production of

high-ootane %asoline.
6. Catalytioc isomerization and oyclization of gasoline made by Fischer-Tropsch

water-gas reaction and hydrogenation of coal.
There is nothing at present to indicate that 100-octane fuel, which has hecome
ractically necessary in the operation of military aircraft, can be made from these

Brsatz materials by any other methods.
SUMMARY OF BUBSTITUTE MOTOR FUELS (/8)

The substitutes for petroleum gasoline in EuroFe in 1937 composed of synthetio
gasoline and benzene from coal, aleohol, and oil shale amounted to 203,306,622
tons or 15,250,000 barrels, or about 18 percent of the total gasoline consumption,
The tonnage of substitute fucls for each country is shown in table II.

. In addition to the liquid substitutes given, two other types are produced from
the gases of coal and wood. It is estimated for 1938 that compressed and producer

as from coal and wood will substitute for 243,000 tons of petroleum gasoline or
,823,000 barrels.
For the year 1938 about 256 percent of the total European requirements for motor

fuel will come from substitutes.
IMPORT DUTY, TAXES, AND PRICES

The highest gasoline prices in Europe are in Italy, Germany, and Lithuania and
are 76, 63, and 59.0 cents per United States gallon, respectively. The import
duty and tax per gallon of gasoline in Italy is 51 cents and for Germany 36 cents.

Detailed data are shown in table ITI.
As a matter of contrast, the average retail price for regular grade gasoline in the

United States was 19.5 cents a gallon, of which § cents was tax (June 1038).

EXCESS COSTS OF S8UBSTITUTE FUELS OVER GASOLINR

For 1037 the extra cost to the consumer and State above the cost of imported
gasoline (24) and losses in taxes amounted to about $235,000,000, or 32 cents for
every gallon of substitute fuel consumed. The monetary losses involved in
European countries are given in table IV.

TABLE 1V.—Cost of European subsl;‘fgtlslg {;z;;s at average rales of exchange during

Alcohol tax, Syuthetic
losses, subsidies, and low-tem-
Country and extra cost to| Benzeno | perature-car. | Shale spirit Total
consumer above -] "bonization
tax-pald gasoline gasoline
$53,738,000 | $33,238,500 | $70,952,000 |.............. $157, 028, 500
86, 634,000 6, 564, 800 2, 523, 500 $108, 500 45,827, 888

}.%235:000 9, 660, 000 6, 039, 000 1,309, 000 18, &4

. 98,
Totalecueneeniannnes 104,040,500 | 49,463,000 | 70, 514, 500 1,848,800 | 234,806, 600

I Net calculated.

There will be an estimated loss of $300,000,000 due to the use of substitute fuels
over petroleum gasoline costs (during 1938) to the consumers and governments of

Europe.
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New Frenca CAr Gers 53 MiLes To GaLLow, Spats Five, anp WiLL Go 93
Mues pErR Hour

France now has a lightweight motorear that can do 63 miles to the iallon of
gasoline when running at 30 miles per hour, it was reported to the World Automo-
iveuEngineering Congress here by French Engineers J. Andreau and Charles B,

Brull.

At 50 miles an hour it will get 49 miles to the gallon of fuel and 89 miles to the
gallon at 70 miles per hour. Even at speeds of 90 miles an hour it obtains 27
miles to the gallon of fuel.

This car, a streamlined version of the popular Citroen, seats five persons and
has a top speed of 93.56 miles an hour. Compared with & stock car having the
same motorﬁthe streamliner’s performance showed half the gasoline consumption

coupled with a 45-percent increase in speed.
Andreau is the designer who turned out the body of the famous “Thunderbolt”
of Captain Eyston which holds the world’s land speed record of 867.56 miles an

hour. .
In cars with the new Andreau body the hissing of the wind against the body is
completely suppressed, said Mr. Brull, and the driver loses this criterion of speed.
So efficient Is the streamlining that the windshield remains completely olear,
Thero is ho frontal afr pressire upon it to stick mud or inseots to the glass panels.
Raindroé)s run from the bottom to the top of the windshield and are instantly

scattered so that no wiper is needed. :
With this streamlining there is no sidesway due to lateral wind, and the stability
is so great that the steering wheel has true fingertip control.
The economies achieved with such streamlining, even at ordinary drivin% speeds,
are the engineer’s answer in Europe to the severe taxes on motor fuel and the cars.
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The tax collector, Mr. Andreau indicated, is in faot the “chief engineer’ of all
motor cars in European countries. In France there are 15 taxes to worry the

motorcar owner and driver.

Senator Herring. Thank you. Dr. Christensen, of Miller, Nebr.

STATEMENRT OF DR, LEO M. CHRISTENSEN, MILLER, NEBR,

Senator GurNey. Mr, Chairman, may I make the suggestion to
Dr. Christensen that he start off his testimony by letting the com-
mittee know what experience he has had in this field, how many years
he has been working with it, and his background as an authority?

Scnator HErRrING.* Yes; you may qualify yourself in any way you
wish, Doctor.,

Dr. CurisTeENsEN, Following Senator Gurney’s suggestion I will
say that I am associate research director for the National Farm
Chemurgic Council at the present time. I have been acquainted
with and have followed carefully the developmonts in the use of
power alcohol in all countries of the world during the past 15 years
or more, and I became definitely nctive in finding 2 sound method for
the development of a power alcohol industry in America in 1932, for
reasons which -are perfectly familiar to everyone, namely, corn selling
at 15 cents & bushel and less.

While 1 was Professor of Chemistry at Iowa State Collego duri
1932, 1933, and 1934, I worked on power alcohol production an
utilization. The work which we did, and which others subsequently
did, is covered in a series of seven pro§rms reports issued by the
Committee on Use of Alcohol in Motor Fuel of Iowa State College.
I think perhaps you are familiar with those reports.

The interest in power alcohol became so great all over the Middle
West—that is, throughout the dgricultural region—by 1935, that it
was impossible for us at Ames to keep up with the flow of inquiries
for information, and I took advantage of a very fine opportunity to
become identified with the Chemical Foundation, a nonprofit organi-
zation which had become interested in power alcohol, which allowed
me to spend my full time on disseminating true facts and information
on alcohol and its apthn.bility in this country.

Senator Gurney. Moy I interrupt to possibly put a word in thero
as to the Chemical Foundation’s plan of operation, how the Founda-
tion originated? -

Dr. CuristenseN. I would rather, Senator Gurney, that Mr,
Buffum might have an opportunity to describe something about the
previous activities of the Chemical Foundation and let me confine my
remarks to its connection with the activities in power alcohol, other-
wise I will certainly be here too long.

Senator Herring, That is all right. )
Dr. Curistensen. The Chemical Foundation, as I say, permitted

me to spend my full time on power alcohol, in research and in dissemi-
nating the information and facts which I gained by such research, and
that others had gained. ) .

. There was a great deal of interest in power alcohol, as I have men-
tioned. It was necessary to supply all of these interested people with
information, to the end that a sound power-alcohol program could be
develo;l)led in this country. There was no question in the minds of
all of the really interested people of the Midwest, people who wanted
to see the American farmer put on a sound basis, that power alcohol



106 USH OF ALCOHOL FROM FARM PRODUCTS

had % very important part in the sound agricultural program of this
country.,

In 1936 the Chemical Foundation determined to ostablish an answer
on a fully commercial and an entirely practical basis for the questions
which had been brought up in connection with the establishment of a

ower-alcohol industry, and to that end furnished funds for rovamp-
ing an alcohol plant at Atchison, Kans., and furnished technical in-
formation, advice, and supervision for the manufacture and distribu-
tion of power alcohol at Atchison, Kans.

It was my opportunity to be identified with the project until Janu-
ary 1 of this year; that is, through the experimental phases. That
was my particular job, and I stayed with it through that stage.

I was at one time vice president and general manager of the Atchison
Agrol Co., and duril{ldg the last fow months of last Feur was there simpl
as o consultant. My work in the experimental phases was through
onJanuary 1. The purpose of the Atchison Agrol plant I will descrige
a little bit later.

Now power alcohol is not a new subject for discussion. It has been
an active project all over the world for many years. Sweden actively
started a power-alcohol program just following the World War, and
alcohol blends are sold in Sweden on a perfectly voluntary basis, and
it is up to the maximum production of power alcohol within the
country since that time.

In England the sale of alcohol blends has been on a voluntary basis
until something like a year ago. Alcohol, in common with other fuels
produced within England, including gasoline made from coal, such
things as that, did not pay the import duty, but beginning about a
year ago tho alcohol production had become so large that the Govern-
ment placed a tax on it.

I was surprised to learn just a few moments ago that alcohol did
not pay the same tax as imported gasoline. The information I had
from a good friend of mine, who has been identified with the power-
alcohol industry there, is to the effect that they pay a full tax, that
there is no preferential treatment at all. It is intoresting to note that
the sale of alcohol blends in England has not been slowed down by
the imposition of this tax, but has continued to expand.

In the central European countries the use of power alcohol was
always on a mandatory basis, The first country to pass such legisla-
tion was Germany, and the passage of the legislation followed a pro-
gram seeking the voluntary establishment and operation of a power
alcohol industry. Voluntary cooperation was denied by the gasoline
distributors, largely American-owned, and a mandatory law was
passed in order to accomplish the desired objective. The same
development has taken place in many other contral European coun-
tries. At the present time there is a power alcohol program in prac-
tically every country in the world, sometimes on a mandatory basis,
sometimes on a voluntary basis, and sometimes on other bases,
depending u%t)n the local conditions.

he two objectives in these programs have been, (1) the benefits to
domestio agriculture, and (2) a means for obtaining a greater degree
of national self-sufficiency. Insome countries one objective is greater
and in, other countries the reverse may be the case,
..Jn the United States power alcohol has been discussed at three
different periods. First in 1906, until 1914, when Dr. Wiley, who
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headed the scientific work of the Department of Agriculture, intro-
duced lgower-nlcohol research as one of the first scientific projects
of the Department. He was then interested in the fact that certainly
power cquipment was going to replace the power animal on the
American farm, and he saw that there would be a need for finding a
market for the products produced on those acres thus made available.
The program was stopped in 1914 by the development of the war in
Europe, which created a wholly abnormal demand for American farm
products and therefore ended the need for a power alcohol program at
the moment.

In 1920 the decreased purchase of American farm products by
European nations had again brought about the threat of a surplus in
this countrv, an unmarketable overproduction. Again there was an
interest in power alcohol, The then Secretary of Agriculture pub-
lished several editorials about power alcohol and its applicability in
this country. There was a great deal of interest throughout the
country in getting the power alcohol industry established. It is also
interesting to note that one compmy, the Standard Oil Company of
New Jersey, prepared and marketed alcohol blends in Baltimore, in
Washington, and I believe in one station in Chicago at that time.

This interest and this one commercial development were stopped in
1924, when we had o drought, and when a renewal of export demand
for American farm Fmducts produced a high Cprice again not only for
corn but also for blackstrap molasses from Cuba, or from any other
source. As I recall, corn reached $1.25 a bushel on Decomber 1 that
year, and molasses went to 15 cents a gallon. So again the program
was delayed. There was no further attention given to it until 1932,
In other words, power alcohol always comes to the fore whenover
there is a disastrous drop in farm product prices. .

\ The (i]nterest, of 1932 has continued, as evidenced by this hearing
ere today.

"I would like to sketch very briefly some of the things that hag ened
in the early days with this present program. We at Ames published
our results, and otherwise tried to make them available to the public.
But we were not the only ones interested in power alcohol. Simul-
taneous(lfr and wholly independently, organizations in Illinois, Indiana,
Ohio, Idaho, and several other States were formed and preached,
promoted and talked about power alcohol as an aid to American
n?riculture, as & means of handling these surpluses of farm production
of all kinds, particularly the grains, of course.

There was a groat deal of argument developed, wholly futile,
wholly wmecossnrg, frequently wholly misleading; argument as to
the quality of the blends, as to whethor one would give better mileage
or &oorer milen%e, so on and so on.

Ve at Ames had carried out a very fine rescarch program, but we
had discovered nothing particularly new. We had only confirmed
the results of the scientific publications of the past 20 years; namely,
we had found that alcohol, properly uf)repnred, and gasofino were
wholly mixable, could be mixed and would remain homogeneous under
conditions of commercial distribution and use. We proved that, but
it had already been proven long before we did any work with it, .

Second, we found under ‘the conditions under which such blends
had usage in commercial application they would yield better mileage
than gasoline of equal antiknock rating, on the average 8 percent
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better., We found that they would give botter acceleration, im-
proved hill-climbing ability, and generally sweeter and more pleasin
Eerformunce. We found that such blends, properly prepared, coul

e used interchangeably with gasoline of egual antiknock rating,
without any change in carburetor or ignition adjustment, compression
ratio, or other engine part. )

On the basis of antiknock value of alcohol, which we studied and
our results confirm those in the literature, we calculated the value of
alcohol in the competitive motor fuel market today at 20 to 25 cents

er gallon, exclusive of taxes, depending upon the point of blending.

hat is, we established this important fact: alcohol is not a substi-
tute for nor a competitor of gasoline but is an ingredient of a superior
fuel, & material added to gasoline to raise its antiknock rating and
otherwise improve it, thus competing with processes and other
materials used to accomplish this purpose.

On the basis of this calculated value of the alcohol we determined
that farm products had a value, in the manufacture of alcohol, of
from 75 cents to a dollar per hundredweight. I am talking about
Erains now. Perhaps I should change that to grains. That grains

ad a value of 75 cents to a dollar per hundredweight, dependin,
upon their character, their quality, their point of mmxufncturo, an
other variables. In other words, at practically the level of the average
price of grains in the United States during a period of 65 years. As
o matter of fact it was our determination that the power-alcohol
industry could pay somewhat more than that average price.

As T said, there was a great deal of wholly futile and unneces-
sary argument about every single phase, technical and economic.
and it seemed that nothing could be accomplished until there was
some actual commercial distribution. That thought occurred to
people like Earl Smith of the Illinois Agricultural Association., In
order to prove the marketability of blends the Illinois Agricultural
Association during 1933 purchased alcohol from whatever source it
could, blended it with giasoline, and sold the blends in its cooperative
stations in Illinois. A large volume of blends was sold through these
stations, and the station operators distributed questionnaires to the
purchasers asking them to report their experiences. I will not bother
the committee with a report on these questionnaires, but I shall sum
the whole thing up by saying practically everyone who used the blends
reported that they gave better mileage, better acceleration, and were
Eenemlly 8 very satisfactory fuel, and that they would buy such

lends in the event they were offered for sale.

- Similar demonstration distributions were carried on by the chambers
of commerce in Towa, at Spencer, at Sheldon, and many other places
in Towa, These experimental distributions were carried out, and
always with the same result; namely, fine consumer response and
no trouble of any kind. ]

Actual commercial distribution of the blends was started in 1936 in
the Dakotas, Minnesota, northern Iowa, and_ northern Nebraska.
Aleohol was purchased again on the open market, wherever it was
available—obviously the only way it could be obtained—was blended
with gasoline at bulk stations, or even at service stations, a rather
uneconomical method of blending but the only one then available.
Blends were sold throughout . this area, again with fine consumer
response. I cannot give you the figures, but it certainly is safe to say
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that the volume of motor fuels distributed by the organization carryin
out this activity, The Fair Price Potroleum Co., greatly increase
as _tho result of their offering these blended fuels to the public. -

During these demonstrations and this initinl commercial distribu-
tion there was approximately—and I will have to give'it approximatel
only—there was approximately 3,000,000 gallons of blended fuel sold,
without any lpreferentin‘l treatment of any kind whatseover, purely on
a commercial and competitive basis.

But the o Pouents to power alcohol, while thoy were willing at that
time to modify some of their opposition on the basis of quality of the
fuel, still said it could not be made from farm products. It was to
answer that question, and to give proof that it could be made from
American farm products, to give further proof of the marketability
of the blends, that the Chemical Foundation undertook this great
enterprise at Atchison, Kans. The plant at Atchison was built dur-
ing the year 1936, and actually started producing alcohol in com-
morcial amounts in September. On Octobor 2, 1936, the initial
shipment was mado.

s I say, the two objectives were (1) to prove the marketability of
the blends made with aleohol selling at not more than 25 cents per
gallon on a J)uroly and wholly competitive basis; (2) to prove that
alcohol could be made from American farm products, to sell at a
price pn,yinE the farmer a fair, decent, and dependable price for the
products which he could grow. That was the dual purpose of this
experiment—this demonstration; I would rather call it that. But,
coincidentally, we expected to and did carry on a great deal of research
on the production of and utilization of power alcohol, and we did make
a number of improvements in the manufacture and use of that product.

Besides the accomﬂlishments in research I want to EI:oint out what
we did to answer these two principal guestions. irst, we made
sleohol and sold it into the motor-fuel field and supervised its use
in the manufacture of 15,000,000 gallons of blends during a 2}-year
period ending January 1. I do not know what has been sold since
then. This distribution, this volume can be ensily established, if
anyone cares to do so, by consultation of the State and Federal
records. It is all a matter of official records; 15,000,000 gallons of
blends were made and sold into the competitive motor-fuel market,
the alcohol selling at 26 cents per gallon.

So far as costs of manufacture are concerned, that can be deter-
mined. The records are available. Exolusive of the costs of develop-
ing the sales, sales-development costs, and the costs of meeting the
apathy, skepticism, and occasional downright vicious opposition, the
alcohol could be made at 20 cents per gallon from 50-cent corn, with
credit for all byproducts and the plant running at eapacity. Those
are records that are available.

I want to make i(}l{)erfectlv clear that this cost is based upon these
assumptions: (1) Eflicient plant managemont; (2) sound plant design
and location; (3) marketing all byproducts in an efficient and eco-
nomical manner; (4) operating the plant at capacity; (5) use of the
most efficient processes; (8) provision of an adequate period, say o
few months, in which to get the specific plant into(lmlanced operation,

In other words, all of the claims, all of the findings of the scientific
group at Ames were fully confirmed by actual full commerocial-scale
operation in the production and marketing of the fuel. '

150084—80——8
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Senator HerriNGg. Dr. Christensen, from your experience and based
upon the present market price of gasoline, at what price would you be
compelled to buy corn in order to add the appropriate amount of
alcohol to gasoline and not increase the cost to the consumer?

Dr. CurigrenseEN. Alcohol has a value of 20 to 25 cents por gallon,
It varies a little bit from one locality to another, naturally. On the
basis of a good, sound, and efficient plant, if we neglect unethical
opposition—I want to stress that—if we noglect the cost of meeting
unethical opposition, then the alcohol plant could afford to pay from
75 cents to $1 per hundredweight for grains, Let us say 50 cents a
bushel for corn, perhaps more than that in some locality and perhaps
less than that in some other locality, but on the average that would be
approximately what it would be.

Senator Herring. Without any increase in cost to the consumer?

Dr. CuristenseN. Without any increase in cost to the consumer,
per gallon. That is, a gallon of the blend would scll at the same price
as a gallon of gasoline of equal antiknock rating.

Senator HerriNg. What about the mileage?

Dr. CHriSTENSEN, A motorist would get a fuel that would give him
better mileage, lower maintenance costs, and in other ways he would
benefit from the use of such fuel, as ovidenced by the fact that on a
voluntary basis 15,000,000 gallons were sold. It is not an academic
situation; it has been proven commercially. That is the value which
it will bring in the open market, the open competitive market. This
is what it has brought, and we felt that that was the only way that the
argument, the debate, or quarrels could be answered, was by actually
doing it, and it has been done,

The best distributors we have had have been the farmers’ stations.
The Nebraska Farmers’ Union cooperative stations in Nebraska, for
example, the farm cooperative stations of Iowa, particularly north-
central Iowa, Waterloo, Cedar Rapids, and so on. They have done
very well. There are also today a number of independently owned
chain stations. One operating in Arkansas, one in Oklahoma, one in
Illinois. They have done very well with the distribution of blends
with alecohol made from farm products at Atchison.

Thus, as I say, the findings which we seoured in our researches at
Ames have been fully confirmed in commereial-scale operation. I do
not know of anything else that anybody could do to prove it more
than that. Solution of all fundamental problems but one is well
advanced but much can come from continued research; that, is the
research program on power alcohol contemplated in the Regional
Research Laboratories of the Department of Agriculture can do a
tremendous amount of valuable work, in improving the processes
for making the aleohol, and in finding new, more productive, more
economical farm crops for this use. The conduct of such a research
program is essential to continued advance and improvement, but I
want to stress it is not essential for the initiation of the industry, it'is
already initiated, but it is absolutely essential for the improvement
which any industry must make in order to keep abreast of the times
and meet competition. ‘

Many of the arguments of the opponents, beginning in 1932 and
continuing, and we heard some today, have been based upon the
assumption that the use of alcohol in motor fuel would be mandatory,
and if we assume now and keep clear in our minds that we are going
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to have something other than mandatory legislation, those arguments

largely fall down.
Senator Herring. You would not favor making the use of it manda-

tory?
Dr. Curistensen. No; I would not, not on a national basis. In a
fow States mandatory legislation is practicable,

Senator Hrrring. Would you favor encouraging it by incentive tax
benefits?

Dr. CurisTENsEN. Yes. Just as we have encouraged other new
industries whon they needed help. Thus any arguments about the
higher cost of blends, any arguments about making the motorist pay
the costs, and so forth, are inapplicable in the present case, because
they would only be applicable in the case of mandatory legislation,
If people have their choice to use it or not use it they obviously will
not use if if it costs them more, and obviously nobody is going to
build a plant unless it is reasonable and profitable for him to do so.
In other words, it is left on a voluntary basis, and that is the way it
should be, on a national basis.

The manufacture of alcohol may be of some little interest. I am
going to talk about grains, because they are the largest farm products
available for this use, A bushel of corn, for example, will yield from
2% to 2} gallons of eothyl alcohol suitable for motor fuel. Simul-
taneously-it will also yield from 18 to 16 pounds of very high quality
protein feed, and from 10 to 12 pounds of dry ice.

Senator GurNEY. Let me interrupt there. That protein feed,
what is the value of the protein feed after the alcohol has been made
out of the starch?

Dr. CuristeNseN. All of the nutrients of the raw material, the
minerals and protein are left, only the storch is converted into alcohol.
Thus in the ideal set-up the farmer would take the protein feed back
to his farm. It would returnh to the farm all of the minerals, all of
the nutrients. It would not remove them from the soil, it would
leave them there.

The question arises as to the extent of the market for the feed.
I used to be worried about that. Mr. Atwood, the president of the
Allied Mills, finally became very provoked about my discussion of that
particular problem, because he said there would never be a time when
we could produce so much of that protein feed that there would not
be a market for it. ‘‘Worry about the alcohol sales but don’t worry
about the feed sales,’” he said. There is a very large market for the
protein. The feeders in this country have to depend to quite a little
extont upon importations of feeds in order to meet the feeding require-
ments. Animal-husbandry people think the American feeder does
not fecd more than one-fourth to one-third as much protein concen-
trates he should to produce meat cconomically and of high quality.

Senator Gurnry. What is the value of this protein feed out of a
bushel of grain compared with the bushel of grain before the starch
is taken out? ‘

Dr. CarisTeENSEN. The present market for distillers grains is $25.50
a ton in Kansas City. It is a much higher price in the East because
of the freight charge. Thus it is worth approximately a cent and a
quarter o pound. A bushel of corn yielding 16 pounds would yield
20 cents worth of feed on present market prices. The market for
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distillers grains in this country has been improving in recent years
because of the growing knowledge of its great value.

I might make this statement about it. It has been found at Iowa
State College and at Cornell (Professor Savage did a great deal of work
there) that the protein content is complete. It is practically 95 per-
cent digestible or available to the animal, and thus is a very high
quality material.

It is interesting to note that the yenst produced in the fermentation
of the grain is also recovered. Indeed that is the only sound way to
do it, and almost 10 percent of that dry fced is dry yeast. As I recall
it, dry yeast is selling in the feed market for almost $240 a ton, so you
can see there is a great deal of value in that. The feed does sell very
well, For example, in the foeding experiments at Iowa State College
a year and a half ago steers fed with distiller’s dry grains made from
corn graded higher than steers fed with the same ration but with lin-
seed oil-cake meal instead of the distiller’s grains, and the profit per
steer fed was $8.35 greater when distiller’s grains were used as the
protein supplement than when linseed oil-cake meal was used.

There are some very interesting developments in protein supple-
ments. As I say, we are not self-sufficient in our protein requirement
in this country; we have to import. Our domestic production of
protein concentrates has declined and is bound further to decline as
the result of the decrease in cotton production, so there is a great need
for an increase in domestic production of protein concentrates.

So far as dry ice is concerned, theve has been a great deal said about
the huge potential market for it. It is only necessary to point out the
great applicability which this material has in transportation refriger-
ators, It has been estimated by some authorities that if the railroads
used dry ice for refrigeration that their pay load per car could be in-
creased by 50 percent. But the dry ice is not available uniformly, so
it seems to be impossible for them to use it now. It won’t be possible
to do that until we get production over a wide area, which of course
the power alcohol development will provide,

As to other grains, wheat will yield more alcohol and more dry feed
than corn. Grain sorghums will yield about the same. In all of the
Great Plains States the tremendously increasing acreage of sorghums
provides a wonderful opportunity for the development of the power
alcohol industry in that area. The grain sorghums are replacing corn;
re;ilacmg whent, and giving the farmers very, very much more depend-
able and far greater income per acre. .

A startling comparison might be cited. Last year in the upland
nonirrigated sections of Nebraska where corn yielded from nothing to
5 bushels per acre, the grain sorghums yielded from 20 to 30 bushels
per acre, with no more cost per acre, in fact less cost than of growing
corn. The acreage this year in Nebraska will be more than two times
the acreaﬁe of last year.

Thus there is no question about the fact that the farmers can raise
the raw materials. The raw materials that anﬁ plant would use is
the crop which can be produced most economically, most dependablly
and most efficiently in the area surrounding the plant. How far wou d
a plant reach out to draw out this material? There is no general rule.
It depends on the local conditions, Certainly the production of raw
material would be near the ¥lnnt, and that is as it should be, and in
the ideal relationship those farmers that raised the grain, brought it
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to the plant, would take home, on a purchase or barter basis, which-
ever scemed desirable, the {)rotein feed also produced at the plant, in
order to improve their feeding operations to produce meat and dairy
products more oﬁicientlr and more economically. .

In the case of the Atchison plant, for example, the farmers within the
area from which raw materials would naturally be drawn are now con-
suming moro protein concentrates than the plant would produce per
day. So that there is Ylenty of market for 1t. But in each case, in
each installation, naturally that market must be studied, and naturally
conditions vary. In locating a plant that is one of the factors that
must be given very good consideration.

Now so far as the formulation of the blends is concerned, there is no
need to go into all the details. To do so will take a great deal of time.
With the alcohol produced at Atchison we developed blends in various
localities, made at several refineries. We had four refineries blending
in Kansas, and in each caso the blend was developed around the basis
of the special t{pe of gasoline available. There are lots of kinds of
blends, just as there are lots of kinds of gasoline. In general, howeyver,
the alcohol content of around 10 percent was most desirable. It might
be used alone with 90-percent ;iasoline, or it might be used in connec-
tion with benzol, or it might be used in connection with tetracthyl
lead. The matter of preparing blends, formulating them to produce
the desirable results which blends can yield, is a matter that any
refiner can handle. He has the facilities and he either has or he can
easily get the knowledge nocessary to do a considerably better job of
blending than we were ever able to do, because, after all, we did not
have the control of the manufacture of gasoline which we had to use.
Where the refiner can control the quality he can do a better job, and a
more officient and economical a job than we could do. There is no
problem in that connection. Any refiner who wants to do it can
easily do a fine job.

Now the problems that we encountered in power alcohol I want to
mention J'ust brieﬂ{. The first one was denaturization. The alcohol
marketed had to be so denatured that it contained no ingredient
harmful to motors and at the same time so denatured that the boot-
legger would not sell it into the tax-paid field. With the very fine
cooperation of the Alcohol Tax Unit, such a formula was devel?ed
and has been used. . Undoubtedly it will be improved. We would be
very disappointed if it were not. However, there is a satisfactory
formula, it has been used, and there is no record an lplaca that any
of this alcohol has ever been diverted into tax-paid fields.

Another problem which we had to consider was raw material pro-
curement. An alcohol plant has to sell its output into markets of
rather fixed prices. I do not mean that there is J)rico fixing, I mean
the price is stable, at least it is stable as compared with farm-product
prices. Since about 80 percent of the cost of the alcohol is chargenble
to raw material, it is obvious that raw material price fluctuations would
%rodu‘ce. a tremendous effect upon the cost of the finished alcohol.

hus it is necossary for a plant to have a stable supply of raw material.
It must be stable 1n quality, in price, and in volume of supply.

There are & number of methods by which such a procurement pro-
gram can be developed. Each plant has to face its own procurement
problem, and each plant has to effect its own procurement program,
yeot the methods of procedure have been well established. Thus, in
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tho case of grain sorghums, for oxample, tho best method found has
been contract, an arrangement by which the farmer would contract
to grow so many acres and the 5) ant would contract to buy ‘the out-
put of so many acres at a stated price, stated time of delivery, and
so on. That is very, very satisfactory to the producer and consumer
alike, that is, to the farmer and alcohol manufacturer.

In the case of other farm products other methods can and have been
used, and there is no problem there oxcept the problem of developing
a program for each installation, and it takes only good, sound busi-
ness sense, a knowledgo of fnrmfng and a knowledge of alcohol manu-
facturing to do that job.

Problem number 3: Developing markets, and that is the unsolved
problem which I mentioned a moment ago. I can state it all rather
simply, I think, in this way: The blends that are sold, let us say, con-
tain 10 percent of alcohol and 90 percont of gasoline; until now the
alcohol manufacturer has had to pay the cost of developing the market,
sorvicing the market, and so on, for that merchandise of which his
own product constitutes only 10 percent. It would be analogous to
the tire manufacturer carrying the cost of selling automobiles in order
to find a market for his tires, and it is not difficult to imagine the
situation which the alcohol manufacturer thorefore has to face.
Thus, if it costs 1 cent per gallon of blend for initial sales develoI)ment
expense, sales service, advertising, and all that sort of thing, which is
not an excessive figure in the motor-fuel market, according to the
information which refiners have given me, that cost would be 10
cents a gallon on alcohol, and carried back to corn, would be from 22
to 25 cents per bushel of corn. You can see the simple arithmetical
relationship which creates that problem. Incidentally, it is interesting
to note how the tax exemgtion comes into it, 1 cent a gallon on 10-
percent blend or 7-percent blend offsets the cost of sales development,
and therefore takes care of the solution of that one remaining problem.

Now yesterday one of the gentlemen mentioned a ﬁtgure of 28 cents
per bushel of corn would be competitive in the manufacture of power
aleohol, and I want to stress that I know a great deal about the
development of that 28-cent figure and want to point out that that
calculation allows for the sales-gevelopment expenses, at least in large
part, and it does not include any tax differential, or any benefits of
any other kind. Let us just assume that that 28-cent figure is correct,
since, after all, it was accepted in the conference as a figure. If the
Federal tax were exempted on the 7,ipercent-alcohol blend the corn
would be worth 61.7 cents a bushel. That is the value of the 28-cent-
{)lus-theotax-exemption tax exemption. If the exomption is applied to

he 10-percent blend the corn becomes worth 51.6, with 28-cent plus
the value of the tax exemption,

Now certainly these high sales development costs will not always
continue. That is a thing that nlwt%rs attaches to a new industry,
It certainly will decrease in time. Thus it is easy to see that the
price the manufacturer can pay for corn or for other farm products
would certainly be within the range and perhaps above the level that
the farmer used to get for his farm products.

Now as I view the tax differential plan which you have considered
and are considering, it seems to me that we can analyze it in this way:
If the plan succeeds, that is, if granting the tax exemption will brin
into existenco the power alcohol industry to produce sufficient alcoho
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for a national 10-percent blend, there would be produced a new and
rofitable use for the products of 30,000,000 acres or more of American
arm land, nm}' and profitable employment for 1,000,000 men directly,
and soveral times as many, undoubtedly, indirectly, taking the
Department of Agriculture and Department of Commerce figures,
a new and needed supply of protein feed.

Incidentally, I was mnterested in yesterday’s testimony, in a remark
that there was difficulty in selling the soybean oil cake meal from the
soybean oil plants in Iowa. That is not in agreement with the infor-
mation I had. The plant at Fort Dodge, with which you are undoubt-
edly familiar, Senator, has been producing soybean oil and oil cake
meal for some little wfxilo, and the manager of that plant wrote me a
little while ago and asked if I could tell him where he could buy more
protein concentrate.

As another benefit we would Have a new supply of dry ice; a better
transportation refrigerant would be provided. We will have the basis
for other industrinl developments on power alcohol which might
completely overshadow the use of it in motor fuel.

1t secms to me that the only cost is the loss of tax revenue, and

]th‘a;t would be more than offset by the benefits to the farmer and to
abor.
The other alternative is that the plan would fail; that there would
be no power alcohol industry established as the result of the (Fnssage
of this legislation. If that should happen then there would be no
change in the present situation; no one hurt and no one helped,
we would be just where we are now, and no one has had to pay out any
money either. Under the plan no one has to make alcohol, no one has
to invest money in plants, no one has to blend, no one has to sell blends,
no one has to use bloncfs, but we, who have been in the industry,
know that all will be done. On how large a scale I do not want to
predict, but it will be done.

Now there were some questions asked. I am sorry Senator Clark
isn't here. He asked about the Cuban blackstrap molasses. I want
to point out that in all the countries solling us sugar, there is enough
molasses Produced to make 200,000,000 gallons of alcohol. It would
be enough for a 1 percent national blend, or 0.1 of what you are
thinking about today. Probably not more than half of that iz now
available to the United States because of the local dévelopment in
those countries of power alcohol industries using that molasses. So
that is a problem which automaticdlly takes care of itself.

Now insofar as the administration of the law is concerned, I want
to point out that Nebraska has a tax-exemption law. The alcohol
produced from American farm products does not pay the State motor-
vehiclo tax in Nebraska. The law has been in effect since 1935. The
administration is very simple. The people who are administering it
have told me time after time, and I work very close with them, that
they are very happy about it, very satisficd with it. Whilo it seemed
at first that there might be some problems, there have not been any.
It is very simple.

The findings of the tests supervised and conducted by the American
Automobile Association contest board were carried out by the National
Bureau of Standards. Dr, Oscar C. Bridgeman who was in charge of
o largoe part of the work, a member of the Bureau of Standards staff,
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repudiated all of the technical findings from that test before a meeting
of the American Chemical Society at Kansas City in April 1036. He
said that due to certain errors in formulating the tests that they were
of no value at all.

I want to mention that the Chemical Foundation’s purpose in
taking out these patents which have been mentioned only just recently
was not to secure a large revenue. I want to stress the fact that the
Chemical Foundation is a nonprofit organization and could not make
a great deal of money, The money it made would have to be used
for research and education. The purpose of the Chemical Founda-
tion in taking out the patents was to furnish a basis by which the
power alcohol industry could be carried on in a sound manner, and
not to make money for itself, and that nonexclusive licenses were
pxsected to be issued under these patents and that thereby the
industry could be controlled and guided by a very high type altruistic
organization on a sound basis.

would like to mention one other fact. Every now and then
somebody brings up the matter of the failure of the French plan for
using power alcohol, and I want to mention that France is the one
country in the world in which power alcohol has not worked well
simply because it has been on a mandatory basis; it has not been
based on a sound technical basis at all. They had sometimes a law
requiring 50-percent blends, and at other times none. It has been
an unsound law; power alcohol has not been unsound.

I have taken a great deal of time, Mr, Chairman,

Senator Herrina. Will you be available tomorrow morning?

Dr, CurisTeNseN. Yes; indeed.

Senator HerriNG. Senator Connally had some questions which he
wished to propound to you. He is not here now. If you will be
here tomorrow we will appreciate it.

We will recess until 10:30 tomorrow morning,

(Whereupon, at the hour of 12:05 p. m. the hearing was recossed
until 10:30 a. m. of the following day, Thursday, May 25, 1939.)
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THURSDAY, MAY 206, 1039

UNITED STATES SENATE,

SuncoMMITTEE OF THE COMMITTEE ON I'INANCE,
Washington, D. C.

The subcommittee met, pursuant to recess, at 10:30 a. m., in the
Finance Committee rooms, 312 Senate Office Building, Senator
Bennett Champ Clark (chairman) presiding. Also present, Senator
Gurney of South Dakota.

Senator CLark. The committee will be in order. Dr. Christensen,
we have some questions we would like to ask of you.

STATEMENT OF DR, LEO M. CHRISTENSEN—Resumed

Senator CrLark. Doctor, here are some questions that were left
by Senator Connally, which he requested to be propounded.

“I have heard a good deal about an experimental alcohol plant that
was subsidized in various manners by the Chemical Foundation at
Atchison, Kans. There has been some talk that it sold alcohol at
a profit at 25 conts a gallon. Is it not a fact that the plant is shut
down at present and is practieally bankrupt?”

_ Dr. CuristenseN, To understand the situation at Atchison it
would be necessary to describe the Chemical Foundations’ interest
in it, and the reasons for undertaking the project.

Senator CrArk. Just proceed in any way you see fit. That is
Senator Connally’s question.

Dr. CuristenseN, Thank you. As 1 pointed out yesterday, the
Chemical Foundation had tried, during 1934, and 1935 in particular, to
secure sane and sound consideration of power alcohol as it could fit'into
the Amorican economy, and partigularly as it would benefit the
American farmer, but a great deal of bitter controversy had developed
purely—a great deal of it, at least—on unsound grounds, wholly un-
necessary, and the Foundation decided that the best way to clear the
atmosphere and get a sound basis for consideration of the projeot
would be to glet, an actual commercial installation going somewhere.
The Chemical Foundation is not a business organization; it is a
research and educational organization operated not for profit. Its
status, of course, has been well established and is known to most people
in governmental activities today. Through tho opportunity that was
created by the fact that there was an aleohol plant at Atchison, Kans.,
the Chemical Foundation was able to secure such commercinl demon-
stration. The Chemical Foundation loaned money to what is now
the Atchison Agrol Co. ,

Senator Cark. The Atchison what?

117



118 USE OF ALCOHOL FROM FARM PRODUCTS

Dr. Curnistensen. The Atchison Agrol Co. There has been no
subsidy. The Atchison Agrol Co. got its funds from the Foundation
in the usual way, by borrowing, sccured by notes, or by stock transfer.
There has beon no subsidy of any kind from any sourco.

The plant was remodeled during 1936, to put it in botter condition
than it had been, and it went into production, the first shipment
being made on October 2, 1936. The plant operated as a research
11md demonstration plant; primarily it was research during 1936 and

037.
Although we used, on a commercial scale, some 11 or 12 different
American farm products, to find out how to process them, the yields of
alcohol, the yields of byproducts; in other words, to find out the cost
in making the alcohol from them.

A little over a year ago, in January 1938, we started out to develop
the markets to a little larger extent than we had, and built up the
markets by May 1938, a yoar ago, to 30 percent of the plant’s cnpacit{.
Sales were increasing very rapidly every month, sometimes double
and sometimes more than double from one mon_tin to the next.

The Atchison Agrol Co. was carrying forth this activity purely on
tho basis of a private corporation operated for profit. It was making
a profit, or at least was not facing any loss a ly(vear ago, and then disaster
struck it in the form of a false—and I think malicious—rumor which
srread all over the territory which it was serving, to the effect that
the aleohol it was making was made from blackstrap molasses, and
the impression was it was imported. Since most of the distributors
to which the Agrol Co. sold alcohol were farmer cooporative stations,
and the stations were certainly interested in the American farmer, you
can easily visualize what mkppened. Sales dropped very, very
ralpidly, and all of the capital of the Atchison Agrol Co. was used up,
all of its available cash reserves were used up, in overcoming the
damage which resulted from that rumor.

Its financial condition today is this: It is not bankrupt. That is
the ruling by the man who is in charge of bankruptey proceedings in
Kansas. It is a wholly solvent org -nization today, but it lacks work-
ing capital. It used all of its available cash in ﬁ?hting this false
and malicious rumor that went through the whole territory last
summer,

Senator ConnaLLy. May I ask a question?

Senator CrArk. Certainly.

Senator ConNaLLY. You say you spent all the money in fighting
the rumor. In what way did you fight it?

Dr. CurisTenseN. Through advertising; through sending people
all over the territory to explain the true facts of the situation; through
personal contact with distributors and consumers, the only way that
it could be done. All this cost a lot of money, directly and indirectly,
because, of course, the indirect charge is frequently greater than the
direct one, in this way: The fact that the plant is forced to operate
on n smaller than its capacity operation greatly increnses the cost of
production.

That is the position of the Atchison Agrol Co., very briefly. That
is how it got into it. Frankly, it is lncking woridng capital to bring
its plant into production again. It takes some monoy to open a
plant and to produce, and it lacks it; it needs working capital.
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I might point out that the romodeling that was started in 1936 was
not fully completed. The plant was really an experimental plant,
There are certain items, certain units, in the plant that we left in the
old form, unremodeled, in poor condition, because we did not know
exactly what we wanted to make of them. It would be necessary,
before the plant could produce in the eflicient and economical manner
that we would like to have it, to put in some additional units and
better equipment in the plant, but that is relatively a small matter,
It is working capital that it lacks. I would be glad to elaborate on

that, Senator Connally, if you like.
Senator ConnaLLY. At what price did you produce this alcohol

commoercially?

Dr. CurisTenseN. The most recent carefuly controlled test run to
determime the actual cost of production was in October 1938,

Senator ConnarLy. That was when you were operating?

Dr. CurisTenseN. That was the last ogomtion of the plant. Wo
made a special test run for some outside observers who came there to
find out what it did cost to make alcohol at this particular plant.
They had a man there who did nothing but follow every item of
expenditure and every bit of the operation of the plant. On the
basis of s careful analysis and his report, the alcohol was made
during that 20-day run—making a correction for the fact that the
feed market could not be developed during that short space of
time—in other words, making a correction for the marketing of the
feod—and applying a credit for the dry ico which was not produced,
but could have been produced from the wastoe carbon dioxide which
was thrown away—with those corrections made, very simple and
reliable corrections, the alcohol was made for approximately 20 cents
a gallon, with raw materials aggregating about 50 cents a bushel of
corn, or the equivalent of that; that is, approximately 85 to 90 cents
& hundredweight.

Senator ConNaLLY. When you were in business what were you
selling the alcohol at?

Dr. CHRIBTENSEN. 25 cents a gallon.

Senator CoNNALLY. 25 cents a gallon? )
Dr. CuristenseN. Yes. If an climination of the costs of meeting

opposition and the costs of developing markets were made, that is a
level which would have yielded the plant a profit.

Senator ConNALLY, At 26 conts g gallon?

Dr, CurisTeNsEN. Yes,

Senator ConnarLy. What is the wholesale price of gasoline today?

Dr. CnrisTeNsEN. There are all kinds of gasoline. They vary in
priceo.
Senator ConnaLLy. Woll, take the best gasoline, at wholesale.

Dr. CunristenseN. Tho refinery price will vary from a shade over
3 cents a gallon to a little over 6 cents a gallon.

Senator ConNALLY. Do the motorists save any money by mixing
5-cent gasoline with 25-cont alcohol?

Dr. CunristenseN. That is ri{;ht‘.

Senator ConnavrLy. Why isn’t it boing done now?

Dr. CunistenseN. Thore have been 15,000,000 gallons of blend sold
in the past two and a half years. In threo and a half years there has
been about 18,000,000 gallons of blend sold on a competitive basis,
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The prices charged for the blends vary, of course, as much as a cent a
allon. The alcohol is not a substitute for gasoline and does not
ave to compete with f:asoline in prico. It is an antiknock agent or

material added to gasoline to improve its quality. )

Senator CoNNALLY. You say you can take a barrel of this gasoline
and put this alcohol in and make a blend of it?

Dr. CarisrenseN. Roughly speaking; yes.

Senator ConNaLLY. If you used only 10 percent of the alcohol, 0.1
of a gallon would cost two and a half cents?

Dr. CHRISTENSEN. Yes.

Senator CoNNALLY. Now you put that into gasoline being worth
three and & half cents, so the one-tenth would cost almost as much as
the other nine-tenths, would it not?

Dr. CHrisTENSEN. That is almost ri;t;ht; but vou see, the value of
alcohol is determined not by the price of gasoline but by the difference
in price between the several grades of gasoline.

enator ConnaLLy. Why don’t they do it now? If this is cheaper
and makes a better product, why don’t they do it without a law mak-
ing them do it?

" Dr. CHrIsTENSEN. You mean the present gasoline manufacturers

and distributors, perhaps?

Senator ConNaxLy. Yes. You could go out in the market, could
yOﬁl'n‘(?)t, and buy the cheap gasoline and put your alcohol into it and
sell 1t .

-Dr. CarisTensEN, That is exactly what has been done.

Senator ConnarLy. All right. You went busted, didn’t you?

Dr. CrrisTenseN. No; I wouldn’t say we went “busted.” Wa
can’t meet the opposition that we have.
ﬁngenator Connarvry. Exactly. That is just what I was trying to

out,

Dr. CrrisTenseN. Here is the situation financially: The alcohol
manufacturer has had to sell, in effect, a piece of merchandise in which
his own product constituted only 10 percent of the total, therefore
the total cost of selling that particular merchandise has had to be
cha.ried to the product constituting only 10 percent of the total,
which makes an unsound situation.

Senator ConNaLLY. The filling-station man would not charge any

more, would he? '

Dr. CarisTenseN. If T were going to go into blending I would have
to buy gasoline. If I am an alcohol producer and wish to sell a blérd,
I would have to buy the gasoline; I would have to qay the same ‘or
that gasoline exactly as the man to whom I sell the blend. I bave no
profit in handling the gasoline. I have to push through 9 gailons of
Easoline for every gallon of aléohol through all my organization. I

ave no profit for handling it—no margin of profit at all,

Senator ConNaLLY. If we pass this bill you would still do it_the
same way? o - \

Dr. CurisTensEN, The better method of blending is for the pro-
ducer of gasoline to buy the alcohol and blend it and sell the blend,
:ﬁth{)af t}ém have the producer of aclohol buy the gasoline and make

e blend. - - ' ‘ ‘

' Senator CoNNaLLY. The producer of gasoline can buy it now and
blend it, if he wants to, can henot? - = . e :
hDr. HRISTENSEN. Yes; and four refineries in Kansas are doing
that,
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Senator CoNNaLLY, You 8y four refineries in Kansas are domg

that?
Dr. CHRISTENSEN. Yes.
Senator ConnarLy. You want a law to make the rest of them do it?

Dr. CarisTeNgeEN. No; we do not want a law to make the rest o
them do it.

Senator CoNNALLY. That is what this is,

Dr. CarisTenseN, I don’t look at it that way, I say tlus pro-
posed law offers an inducement for them to do it, but does not force
them to do it.

Senator ConnaLLy., How much do you figure the loss to the Gov-
ernment would be by this bill?

Dr. CurisTensEN, It depends, of course, on how large the industry
becomes. 1 think Mr. Wilken pointed out that the total loss of
revenue would be $250,000,000 if all of the gasoline sold were 10 per-
cent blend, which of course would be done in time, but it would be
hard to get that much alcohol in production in the near future. Per-
haps in 5 years it would reach that point.

enator CoNNALLY. Would not the corn producer be better off to
just take that bounty i instgadset1outings this?

Dr. CarisTENSEN. 8. This lan CoStS "y rreat deal less than
rrosent subsndles armers, per ushel of rm wqffccted, but yields
im more. In gtldition, the 1mprovement m emply ment must be
considered. Fhe best roof, I he marke bxht of the
blends, the Jlest proof t eopl it, is the IRgt that they
have bouglt more thap:1b,0 000 allon urm the p htwo and a
half years napurely olunt ) O encoyragement
of any kfhd, and ) competn ve basis.
The mog nsts who use 1 gives thdin better
mileagep b it gives them bet nerally nfpre eco-
nomic gpoeration of B r theifj tractor. o that
the whiile problef |
that thh alcohol gnan jure¥“hafl hal) o far to bear thefoost of
selling $his merctigndise, j thie’Opn_product constitufes only
i o ~ giilogons to a congition in
“ghe cost Bf selling

automobHgs in ord og# It putg/him in a
very, verygad situation. Hgw 8'a very I fgo margin
of profit in Weder to be able™ d}; type of salegs# ctmty
nator COoy QYALLY. OFeounsg, thig big itéth of our oSt in m g
this alcohol is ¥ge farm products hat you use. A they are hig
you would not m¥ p 83 much profit, would you?
Dr. CHRISTENSEN™ bably not, :
Senator ConNNALLY, Obmpatition woyld #more sovere and you
would not sell as much gaso m :
Dr. CrrisTENSEN. Probably that is nght
Senator ConNaLLY. So your prosperity depends on keeping the
farm prices low.
Dr. CHRISTENSEN. No, it does not, because certmnly the farmers
" are not going to buy this material, certainly it is not gomg to sell well
if farm purchasing power is low.
Senator ConNaLLY. Exactly, You are not gomg to pay ‘the farmer
any more than you will havs to, are you?

cohol is ghe fact
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Dr. CurisTenseN. The best way of raw-material procurement that
we have had anything to do with, or have seen or heard of—and it is
articularly applicable in the Great Plains States, from Texas north—
1s the purchase of tho raw materials on the contract basis. The best
farm product, the best raw material, so far, has been the grain sorghum.

Senator CLank. Has been what, Doctor?

Dr. CunisTenseN. Grain sorghum.

Sgnutor ConnaLry. You buy that as cheaply as you can, don’t

ou
y Dr. Curistensen. We contract for it on an annual basis.

Senator ConnaLLy, When you contract with them on an annual
basis do you give them a bonus?

Dr. CurisTENSEN. The contract that has been in operation at
Atchison was devised by a committee of 3 county agents and 12
farmers, and the company there accepted the contract because it was
favorable and entirely satisfactory. The price basis was 80 to 85
cents per hundredweight on kaffirs, delivered at the plant, 80 cents
for a 1-year contract and 85 cents for a 3-year contract.

Senator ConnaLLY. When was that contract in operation?

Dr. CurisTensEN. That contract was in operation last year.

Senator ConnaLLy. That is the year you went broke?

Dr. CuristenseN., The company is not insolvent.

Senator ConnaLLY. You are not doing business, are you?

Dr. CHrIsTENSEN. Yes; the company is still seiling alcohol. It is
not, however, making alcohol at the moment, because the plant has
been shut down, but it has been selling alcohol out of stock and out of
purchases in tho open market.

Senator ConNaLLY. Have you any statistics as to the amount of
grains that are now being used for manufacturing beverage alcohol?

Dr. CurisTeENseN. I haven’t any recent figures in my mind.
I can got them very easily.

Senator ConnaLLY. It is quite a large volume, isn’t it?

Dr. CHrisTENSEN. Yes; it represents a large volume. It is mainly
corn, rye, and barley, of course. But the factory, wherever it 1s
built and however it operates, would have to have a raw-material
grocurement program satisfactory to the farmers, or it is not goin[fl to

ave their cooperation. It would be just committing suicide if they
tried to cheat the farmers out of their just income. :

Senator ConnaLLY. Nobody said anything about cheating. You
are not Cgoing to pay any more than you have to, of course.

Dr. CuristenseN, Well, so long as the Chemical Foundation has
to do with the é)olicies of the power-alcohol industry, it is the
objective of the Chemical Foundation to see to it that the farm-
factory relationship is on an entirely sound basis; that is, the farmers
recei