Decembesr 4, 1970

MEMORANDUM FOR: THE PRESIDENT
FROM;: . PAT MOYNIHMAN
SUBJECT: Suggested Reading Material

You asked for recommendations of "the ten best political
biographies and histories." You may well have read half
the list, but I think you would enjoy the cthers. I have
confined the list to biographies -« in two instances auto-
biographies -« and have listed them chrenclogically,

John Adamas, Autobiography, 1802

A somewhat uneven book, but to my mind the
most interesting autobiography of any of your
predeccssors,

Lord Charnwood, Abraham Linceln, 1917

For my money still the best volume on Lincoln,

v Henry Adams, The Education of Henry Adams, 1918

I suppose this may be the great American book,
Surely it is an aetoundingly perceptive account
of our times, written decades before they
commenced,

Duff Cooper, Talleyrand, 1932

The great French diplomatist, viewed by an extra-
ordinarily urbane and perceptive English diplomat.
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David Cecil, Melbourne, 1939

I suppose this would be my favorite political
bicgraphy. I gather it was John Kennedy's also,

Alan Bullock, Hitler, A Study in Tyranny, 1952

By far the best account.

*” John Morton Blum, The Republican Roosevelt, 1961

A brief but unusually rewarding summary of
that life.

Clinton Rossiter, Alexander Hamilton and the Consti=
tution, 1964

An account by a great conservative historian by
our great conservative statesman,

Robert Blake, Disraeli, 1966

An even more distinguished Englich counterpast
of Rossiter on Hamilton,

John Womack, Jr., Zapata and the Mesxican Revolution,
1969

A new book by a powerful young historian who has
managed at last to bring some order out of the
chaos of the Mexican Revolution,

I have obtained & copy of each volume and have left them with
Alex Butterfisld,

DPM/crm

Reproduced at the Richard Nixon Presidential Library and Museum



BOOKS RECEIVED FROM LIBRARY OF CONGRESS BY DR MOYNIHAN,
4 DEC 70 --- (TOTAL 28)

/"James K. Polk, Jacksonian'' - 1795-1843, by Charles Grier Sellers, Jr.
(Princeton, New Jersey, Princeton University Press, 1957)

V' "Wilson, Campaigns for Progressivism and Peace'" - 1916-1917, by Arthur
S. Link (Princeton, New Jersey, Princeton Univ. Press, 1965)

‘/ "Wilson, The New Freedom' by Arthur S, Link (Princeton, New Jersey,
Princeton University Press, 1956)

‘/"Roosevelt: The Lion and The Fox'" by James MacGregor Burns (Harcourt,
Brace and Co.,, New York)

v "John Adams", II, 1784-1826, by Page Smith (Garden City, New York,
Doubleday & Co., Inc., 1962) ‘

‘/'Wilson: The Road to the White House, " by Arthur S. Link (Princeton, New
Jersey, Princeton University Press, 1947)

v/”John Adams'", I, 1735-1784, by Page Smith (Garden City, New York,
Doubleday & Company, Inc. 1962)

/"Wilson: The Struggle for Neutrality', 1914-1915, by Arthur S. Link
(Princeton, New Jersey, Princeton Universjty Press, 1960)

Va'Wilson: ' Confusions and Crises', 1915-1916, by Arthur S. Link (Princeton,
New Jersey, Princzston Univ, Press, 1964)

‘/"Jefferson and Hamilton: The Struggle for Democracy in America' by
Claude G. Bowers (Houghton Mifflin Co, Boston & New York)

"Benjamin Franklin - His Contribution to the American Tradition' by
I, Bernard Cohen (The Bobbs-Merrill Co,, Inc,)

J”Fremont: Pathmarker of the West'', by Allan Nevins (Longmans, Green & Co)

x ‘/”Alexander Hamilton and the Constitution' by Clinton Rossiter (Harcourt, Brace,
& World, Inc)

v/ "Poor Richard's Politicks'" Benjamin Franklin and his new American Order,
by Paul W. Conner (Oxford University Press, 1965)

‘/”John C. Calhoun - edited by Margaret L, Colt (Prentice-Hall, Inc,,
Englewood Cliffs, NJ)
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B‘s ‘/”Disraeli” by Robert Blake (Oxford University Press, 1969)

J ""Napoleon'" by H, Butterfield (Great Lives); (Duckworth, 3 Henrietta Street,
London, W, C,2, England)

* \/”Hitler, a Study in Tyranny, " by Alan Bullock (Harper & Brothers, NY)

‘/ "The Age of Jackson' by Arthur M, Schlesinger, Jr., (Boston, Little,Brown
& Co., 1946) '

/ "James K, Polk, Continentalist,' 1843-1846, by Charles Sellers (Princeton
University Press, 1966) .

\/"Battling for the Right, " the life-story of Theodore Roosevelt, by Charles
Morris

i/"The Adams Papers, " by L. H, Butterfield, Series I, Diaries (The Belknap
Press of Harvard University Press, Cambridge, Mass., 1961)

\/"Diary and Autobiography of John Adams, ' by L. H, Butterfield (Vol 3,
Diary 1782-1804) (The Belknap Press of Harvard University Press, Cambridge,
Mass,, 1961) /

/ "Diary and Autobiography of John Adams, " by L. H, Butterfield (Vol 2, Diary
1771-1781) (The Belknap Press of Harvard University Press, Cambridge)

x \/ '""Zapata and the Mexican Revolution, " by John Womack, Jr. (Alfred A,
Knopf, 1969)

K ( "Abraham Lincoln, " by Lord Charnwood (Garden City Public, Co.)
v "Huey Long, " by T. Harry Williams (Alfred A. Knopf, 1969)

v "The Adams Papers, ' by L. H, Butterfield, Series I, Diaries (Vol 1, Diary
1755-1770) (The Belknap Press of Harvard University Press, Cambridge,
Mass,, 1961)
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THE CONSERVATION OF ENERGY FUELS THROUGH FULL INSULATION OF STRUCTURES
NATIONAL MINERAL WOOL INSULATION ASSOCIATION

Statement of Sheldon H. Cady, Executive Director

U. S. DEPARTMENT OF THE INTERIOR
July 7, 1970
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Resale Values Built In

This is a house that keeps its value, from year to year
and from family to family. It’s got so many of the fea-
tures that never lose their popular appeal: a center hall,
with vestibule and coat closet, a bedroom wing com-
pletely separate off its own hall, a dead-end living room,
plenty of closet space, an extra bath, a step saving utility
area off the kitchen, an outdoor porch dining terrace,
reached by sliding glass doors from the dining room
(this is a plus, too). This is only a partial list because
everyone who sees this house finds something else to
love in it. The exterior is classic and appeals to those
who want the traditional look with modern overtones.
It fits into any neighborhood and is welcome everywhere.
Ten closets, a dressing alcove, two baths and three bed-
rooms share the expansive sleeping wing. The dining
room, with its integrated terrace beyond looks out to the
rear of the house, and is the focal point of the garden

Overall Dimensions: 73’ x 334",

| 731

Square Feet: 1,300 (excluding utility).

HOUSE PLANS, 48 W. 48, N. Y. 10036

Plan No. M-7231

vista. Both the dining room and the living room are
made to seem even more spacious because of the gener-
ous center hall and vestibule. The living room bow
window and fireplace face each other, preferred place-
ments in the eyes of many a householder. Using the same
chimney there’s a kitchen barbecue integrated with range
and oven. The brick chimney itself becomes an attractive
background for kitchen equipment, antique and modern,
warm copper and polished wood. The service entry, from
garage or back yard, protects the kitchen from muddy
footprints. There’s a washer dryer and freezer, should
you prefer them here instead of in the basement. Base-
ment stairs are reached in this area too, and there’s a
back closet for rain and garden gear. This is a home that
is always in style. Love it, live in it and enjoy it. You'll
never wear out its value.

Architect: Lester Cohen.

DR

SL GL DOORS

ALCOVE MASTER
BEDROOM
NIN
16'x1114" DFI?OOMG
11v x 10!

DINETTE

KITCHEN
1318"

Reproduced at the Richard Nixon Presidential Library and Museum



(1)

This is a typical house. It is typical because, accord-
ing to current statistics, it is representative of the
ma jority of homes that have been erected in recent years
and are presently being erected in the United States.

The house is typical in that it is a single family, one-
story "ranch" with around 1400 square feet, with 3 bed-
rooms, 2 baths, and an attached garage. Of course, there
are variations on the theme. One variation is in the
type of foundation. It may have a full or partial base-
ment, particularly in the Northeast or North Central
regions, or it may be built over a crawl space or on a
slab on ground, particularly in the Southern or Western
regions. It may be fully insulated; it may be partially
insulated, or it may have no insulation at all. It may
be colonial in style, or contemporary, or reflect Span-
ish influences. Today, we are mainly concerned with its
typicalness, and I will be referring to this typical house
frequently in the presentation.

Typical houses contain one of several commonly used
heating systems, each of which uses a common energy

fuel -- oil, coal, gas or electricity. Our concern today
is about the availability of energy fuels to maintain the
health and comfort of the occupants of our typical

house -- those already occupied and those to be built

in the future.

The concern of the members of the National Mineral

Wool Insulation Association, was prompted to action
after reading a statement by Mr. Hollis M. Dole, Assist-
ant Secretary, Mineral Resources, Department of the In-
terior made before the Minerals, Materials, and Fuels
subcommittee of the Senate Committee on Interior and
Insular Affairs, last November. Because of the influ-
ence of Mr. Dole's statements on my presence here, I

(1) Appendix "A"
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will take the liberty of quoting a few of his conclusions
in order to define the overall problem as it relates to
our proposal. Mr. Dole's statement specifically expressed
concern with the short-term and long-term supply of natu-
ral gas. Three of his conclusions which are immediately
relevant are quoted below:

1) "Running out of gas is not the issue. There is
plenty of gas to be found, but it will take an
intensive improved exploration effort to find it,
of the order of two or three times the level of
investment we are currently sustaining. It will
take at least six years for the results of this
effort to be meaningful to consumers and it isn't
clear whether costs will be acceptable or will re-
sult in substitution of other fuels for gas."

2) "A serious supply problem will be fully upon us
by 1975 if current trends persist and immediate
corrective action is not taken."

3) "That supply problem would be evidenced in the in-
ability of new prospective customers to get service,
—————— However, existing customers will have ade-
quate supplies of gas to meet their current needs."

To attempt to display charts, bar graphs and lengthy
statistics to this audience to further illustrate current
thinking about the future availability of energy in the
United States would bepresumptuous -- carrying coals to
Newcastle. However, a few points should be emphasized.

We must be realistic in determining that the nation's
tremendous needs for energy in the years ahead can be
accommodated by taking all possible steps now to assure
an adequate supply in the face of facts that are not at
all reassuring. One reference indicates that the United
States will require 75 per cent more energy before 1980
--- more coal, more natural gas, more oil, and more power
from nuclear sources. Can we be certain that the domes-
tic supply of energy will be sufficient to meet the needs
of our society? This is in serious doubt and poses a
problem of such importance to the nation that all citizens
should participate in its solution.

From the profusion of newspaper headlines that have ap-
peared in recent months; from the publications that have
been issued from both public and private sources; and
from statements of the type that Mr. Dole made last
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November, it is evident that the problem is recognized.
It is also evident, to paraphrase a sentence from a De-
partment of the Interior survey entitled "United States
Petroluem Through 1980", that barring demonstrable evi-
dence that the petroleum industry is taking steps to
solve the problem, it then becomes not only appropriate
but essential to consider what remedial measures offer
the best promise of meeting the national objective of a
secure, adequate low-cost supply of fossil fuels,

We are representing the insulation industry today to
propose remedial measures to conserve sources of energy
in the critical times ahead. These measures are prac-
tical and attainable at nominal cost. A tremendous amount
of energy fuel is being wasted because of inadequate in-
sulation. Therefore, we propose

1) that requirements for the insulation of all struc-

tures be increased -- new dwelling units, their
support facilities, business institutions, commer-
cial buildings ----- all buildings;

2) that owners of existing dwelling units be encouraged
to insulate, or to increase the amounts of insula-
tion already in place; and

3) that existing and future buildings erected by the
Federal Government be better insulated

with the end result of conserving up to 50 per cent of
the nation's supplies of energy fuels used for heating
and cooling.

There are those in the Department of the Interior who will
recognize that these proposals are not new. It was with
the coming of World War II that the American public was
advised of the advantages of insulation by the United
States Government. Fuel had to be conserved at that time
mainly because of fuel transportation problems and the
Government took steps to launch a vigorous campaign to
encourage the use of insulation.

The War Production Board set a heat loss limitation of
66 Btu per square foot of floor area on all new residen-
tial construction --- the nation's first legislated re-
quirement for insulation.
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HOW TO KEEP WARM
WITH LESS FUEL THIS WINTER

Wiintegproof your fhome mow o prevent feat ss...

/ Insulate walls and ceilings
2. Weatherstrip windows...caulk cracks
3. Order storm sash early

«# Have your furnace checked for
burning efficiency

ACT NOW. .. WHILE MEN AND
MATERIALS ARE AVALABLE

U. . GOVERNMENT MESSAGE FROM OFFICE OF WAR INFORMATION
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The FHA extended its insurance terms to encourage in-
sulation. Limitations on expenditures were removed
for insulating; for the installation of weatherstrip-
ping and caulking; and for the installation of storm
windows,

And the Office of War Information scheduled a government-
sponsored fuel conservation drive on the radio assisted
by such o0ld friends as Kate Smith, Vic and Sade and

John B. Kennedy.

The insulation industry responded by active participa-
tion in the program with a series of national information
meetings, and the distribution of flyers, literature, and
posters such as this one, made available by the Office of
War Information.

In April 1941, September 1942, and October 1946, the
Bureau of Mines issued Information Circulars variously
titled "Home Insulation -- An Effective Conservation and
(2) National Defense Measure"; "Home Insulation with Mineral
(3) Products -- Conservation of Fuel for War", and "Home
Insulation with Mineral Products -- Conserves Fuel,
(4) Reduces Costs, Increases Comfort".

In 1946 Mr. Oliver Bowles introduced the Information
Circular as follows: "The conservation of fuel became a
critical problem during the recent war, particularly

in the East. Fuel-0il supplies were short, the demands
for coal increased, and householders were called upon to
reduce the temperatures in their homes. Homeowners

were urged to employ every means available to reduce fuel
consumption, the most important of which was to insulate
their dwellings. The Bureau of Mines, United States De-
partment of the Interior, took steps to promote the
conservation of fuel by issuing a report on home insula-
tion which has been widely circulated. The American
populace responded patriotically to the requests of vari-
ous government agencies for voluntary conservation of
fuels; they accepted cheerfully the restrictions imposed;
the crisis was weathered and with termination of hostili-
ties, the unhappy situation was relieved."

"Fuel conservation, however, is not merely a war emergency
problem; it is a continuous, ever-present issue. Coal and
petroleum resources are irreplaceable assets, and when fuel

(2) Appendix "B"

(3) Appendix "C"
(4) Appendix "D"
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“A LONG STEP IN THE DIRECTION OF FUEL

CONSERVATION IS THE GENERAL RECOGNITION
THAT INSULATION IS AN ESSENTIAL

ELEMENT OF DWELLING CONSTRUCTION:’

1.C. 7388, United States Department of the Interior

HOME INSULATION WITH MINERAL PRODUCTS
conserves fuel-reduces costs — increases comfort
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is burned it is exhausted -- there is no scrap recovery.
Fortunately, the United States has been richly endowed
with mineral fuels, but population is growing, industrial
demands for fuel are increasing, and mines and oil wells
are becoming deeper and more costly to operate. For the
sake of generations to come, all national resources, par-
ticularly irreplaceable fuels, should be conserved."

"A long step in the direction of fuel conservation is
the general recognition that insulation is an essential
element of dwelling construction. Fortunately, when the
homeowner takes measures to conserve fuel, he is not
called upon to make purely unselfish sacrifices to
advance the general welfare; he has the added incentives
of saving money and promoting more comfortable living

in his own home." Those prcphetic sentences were writ-
ten by Mr. Bowles twenty-four years ago and are as valid
today as they were then.

May I repeat one sentence in Mr. Bowles' statement:

"A long step in the direction of fuel conservation 1is
the general recognition that insulation is an essential
element of dwelling construction."”

Although I am speaking as a representative of the National
Mineral Wool Insulation Association, I am not referring

to mineral wool alone when using the term "insulation".
There are several major products on the market which have
high resistance to heat transmission. These include
mineral wool; insulating boards; perlite; vermiculite;
aluminum foil; cellulose products; and plastic products
such as polyurethane and polystyrene. These products,
properly installed, will be effective in varying degrees.

Let us now compare the differences in fuel usages;
in an uninsulated house; a house with current Federal
requirements for insulation; and a fully insulated house.

I will return to our friend, the "typical house", to
illustrate this.

While the "typical house" may be located in Maine, Alabama,
Ohio or Montana, it would be beyond the scope of this talk
to attempt to define its specific relationship to the many
varied climates in the United States. 50 I have chosen

to locate the house in a climate which can be considered
average concerning the factors related to the design of
heating and cooling equipment and of insulation.
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Cities in this average climate include New York; Pittsburgh;
Cincinnati; Indianapolis, Dodge City; Topeka; and cities

in the Pacific Northwest., Each of these cities has an
average of 5000 Degree Days, a measure of the climate used
in determining fuel requirements and the cost of heating.

Since natural gas 1s the most publicized of the fossil
fuels in relation to potential shortages, and for the
purpose of simplicity, I will use natural gas only in
making this analysis of different insulation levels.

The insulation used in determining these figures was
mineral wool. The amount of insulation recommended

is stated in the form of "R" values. "R", or resist-
ance, values are a measure of the resistance to heat
flow through a material. The "R" value for an insula-
tion product clearly shows the heat-stopping ability of
the product. The greater the "R" number, the greater
the insulation value.

This "R" value labeling is required by Federal Specifi-
cation HH-I-521D, in which three R-values: R-7, R-11,
and R-19 are specified.

The uninsulated house, located in the cities shown on
the map, will lose approximately 110 thousand Btuh
through the walls, ceilings, and floors. In other words,
110 thousand Btu's per hour must be supplied by the gas
heating system. I will convert this figure to an annual
basis by referring to quantities in cubic feet. This
uninsulated house requires 272 thousand cubic feet per
year to heat and it would cost the homeowner about $423
per year to maintain a 70 F interior temperature during
the average heating season. Keep in mind that much of
the interior space never attains the 70°F temperature
level due to heat 1loss.

If this house were insulated according to current FHA
Minimum Property Requirements, as normally enforced

by Field Offices, insulation with an R-7 value would be
installed in the ceiling,and storm doors and windows
would make the glass areas more effective against the
penetration of cold. This unquestionably helps --

180 thousand cubic feet are now required to maintain

a 70°F interior temperature, and the heating cost is
reduced to $279. However, comfort haes not been achieved,
as I will demonstrate later.

g Py
o~ O\

) Appendix "E"
) Appendix "F"
Appendix "G"
Appendix "H"

Reproduced at the Richard Nixon Presidential Library and Museum



-7 -

Now, raise the standards of insulation and reduce the
present FHA limitations of heat loss from 50 Btuh to

36 Btuh per square foot of floor area and the story
changes. The house will have insulation with an R value
of 19 in the ceilings and R-11 in the walls and

floors, 122 thousand cubic feet are all that are required to
heat this house at a cost of $189 per heating season.
Compared with the fuel required to heat the uninsulated
house, the properly insulated “"typical house" has reduced
the amount of fuel 45%. Compared with the fuel required
to heat the "typical house" with minimum FHA standards,
the properly insulated house has reduced the amount of
fuel 23%. The occupants will now be comfortable at all
times and the effect on the national consumption of
natural gas and on the national economy will begin to
show.

Using Secretary Romney's and Congress's projected goal

of 26 million housing units for the fiscal decade 1969-
1980 as a reference point, we find that 2,000,000 units
are projected by HUD for the fiscal year 1971. 545,000
of these are 1-4 family units in the category of "unsub-
sidized conventional starts"”. Based on other government
statistics, 94% of these 1-4 family units, or 512,000,
will be new one-family houses and, assuming that natural
gas will represent 69% of the heating market, we are
talking about 353,000 units which we assume will be rough-
ly equal to the "typical house", heated (and cooled) with
natural gas.

Uninsulated, using natural gas as the fuel, this house
uses 272 thousand cubic feet in a year. If all 353
thousand houses were uninsulated, a total of 96 billion
cubic feet of natural gas would be needed to heat these
houses per year.

Insulated to minimum FHA standards, these new homes will
consume over 63 billion cubic feet of gas per year.

If the standard of insulation of these new houses were
raised, and if heat loss limits of 36 BTUH per square
foot of floor area were applied, these 353,000 new
typical houses could be heated and cooled by about

43 billion cubic feet of gas per year.

We would doubt very seriously if the average typical
house is constructed to meet even minimum FHA insulation
standards. Even if they were, improved insulation in
all new typical homes built in 1970 would conserve

33 billion cubic feet of gas per year.

(9) Appendix "1I"
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PROJECTED ANNUAL SAVINGS
(INSULATED VS. UNINSULATED)
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YEAR 1971 1972 1973 1974 1975
TOTAL FIVE-YEAR SAVINGS 385 BILLION CUBIC FEET

TOTAL 1-4 FAM.UNITS (M)
BASED ON HUD PRO.JECTION 545 634 790 927 1007

TOTAL 1-FAM.UNITS (M)
HEATED BY NATURAL GAS 353 411 547 601 653
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If, in 1971, 353,000 new typical houses, heated and
cooled by gas will be properly insulated, we would be
conserving 53 billion cubic feet of natural gas.

We should vigorously undertake a program of insisting

on better insulation standards on all new typical houses
built. If we act now, a minimum of 385 billion cubic
feet of gas can be conserved within the five year period
from 1971 to 1975.

Mr. Dole has stated that the annual increase in demand
for natural gas is estimated to be one trillion cubic
feet per year through 1975. The savings in natural
gas, by proper insulation of our typical new houses,

of 53 billion cubic feet represents 5 per cent of the
total increase. This 5 per cent savings is attainable.
It is also a beginning. And it would provide impetus
to other savings.

It is important to remember that this 5% figure repre-
sents fuel savings in only about one-quarter of the new
housing projected for the year 1971. New multi-family
housing projects --- from low-cost government -sponsored
housing developments to luxury high-rise apartments ---
should have similar high standards of insulation applied
to them, and proportionate savings of natural gas will
result.

The 2 million homes projected for 1971 include unsub-
gidized multi-family; subsidized units, both rented and
owner-occupied; urban renewals, rehabilitated houses,
and mobile homes --- in total almost 1.5 million addi-
tional units. There is no reason to believe that, at

a minimum, these should not contribute an additional

10 per cent reduction in total natural gas consumption,
if they are required to meet adequate insulation stand-
ards. Concurrently with this residential construction,
supporting facilities will be erected -- individual
stores, shopping centers, light commercial buildings,
theaters, schools,hospitals, motels, and the like.
These must be added to the list of buildings which can
either waste or conserve natural gas, depending upon
their insulation levels.

It is estimated that only 50% of all existing housing
in the United States has some degree of insulation.
1t is relatively easy and relatively inexpensive to
insulate an existing house or to reinsulate an inade-

Reproduced at the Richard Nixon Presidential Library and Museum



SAFEGUARD FACILITY:
Project Office Building

SPECIFIED “U” PROPOSED
07 - Ceilings 045
17 Sidewalls .08

SAVINGS—5 YEAR LIFE
Fuel --- 74,405 gallons = $24,500
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quately insulated house. Gas utilities reported a total
of over 32 million gas-heated housing units in 1968 which
consumed a total of 4.5 trillion cubic feet. By insulat-
ing the one-quarter of these 32 million units assumed to
be heated by natural gas and uninsulated, and by upgrad-
ing an estimated one-quarter assumed to be inadequately
insulated, a total additional savings of 1.2 trillion
cubic feet is possible. Assuming that this could be
accomplished in 10 years, this would represent a sav-
ings of 120 billion cubic feet in the first year and 1.2
trillion cubic feet when completed. 1In terms of the

1 trillion cubic feet annual increase in demand mentioned
by Mr. Dole, a savings of 120 billion cubic feet could
reduce the anticipated growth by an additional 12 per cent.

Therefore, within the next few years, it is possible to
expect conservation of at least 273 billion cubic feet
per year by applying higher standards of insulation to
existing and new dwelling units and their support facili-
ties,

I mentioned earlier the need to include buildings and
housing owned and erected by the Federal Government,

as an additional and important factor to be considered
in the conservation of energy fuels. This factor has
not been included in the 27% savings shown on the slide.

One current job should illustrate the potential in this
area. There is a new Safeguard Facility being completed,
northwest of Grand Forks, North Dakota. The unit I am
discussing is the project office building, with a speci-
fied 5-year life expectgncy. The design temperature

in this location is -30"F. The specifications, which

are within current Department of Defense criteria,

called for U-values of .07 for the ceilings and .17

for the sidewalls. (A "U" value is a measure of heat
transmission through an entire building section. The
lower the "U", the more effective the section in resist-
ing the passage of heat). A "U" of .07 for ceilings

is fair for the area in question. A "U" of .17 for side-
walls is poor for most areas of the country 8nd terrible
for an area with a design temperature of -30 F. The
building built as specified would lose 688,000 Btuh
through the walls and ceilings.
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With enough additional insulation to reduce the "U" for
ceilings to .045 and the "U" for sidewalls to .08, the
heat loss would be reduced to 346,000 Btuh, a savings of
almost 50 per cent, or 342,000 Btuh. Most important,
the expenditure of propane gas specified as the fuel,
would be reduced from 6.88 gals. per hour to 3.46 gals.
per hour at a savings of 74,400 gallons of fuel and a
dollar savings of $24,500 in fuel at 33¢ per gallon over
the five-year life of the building or a dollar savings
of $4,900 each year. The cost? The additional cost of
insulation, is estimated to be about $2,100, giving a
pay-out of less than six months.

In our experience with government buildings, we have

found that, when they are built at the lowest bid, and
when items have to be cut, insulation is one of the first
items to go. (This is not intended as criticism -- it

is a fact of 1life). Designers, contractors, budget direc-
tors, are too often influenced by a first-cost base,

not a 5-year or 1l0-year life base. Some strong educa-
tion in this area is necessary.

At this point in my statistical oration it is appropriate
for me to sum up the potential savings in natural gas that
we anticipate can be accomplished with proper insulation.
While I can pinpoint with some accuracy anticipated sav-
ings in the construction of new one-family houses, multi-
family units and the insulation or re-insulation of
existing gas-heated houses, arriving at an estimated
annual savings of 27 per cent, only an educated guess

can be made regarding the support facilities for housing,
other light construction, and existing and new government-
al construction. It is our belief that between one-third
and one-half trillion cubic feet of natural gas can be
conserved in each of the next ten years by a program en-
dorsing and enforcing proper insulation of all these
structures. This savings could in effect reduce by up

to 50 per cent the one trillion cubic feet annual in-
crease in demand for natural gas projected by Mr. Dole.

Proportionately impressive savings are equally valid
for fuel oil and coal, neither of which has been speci-
fically considered in this study.

We have proposed, then, one important practical remedial
measure that can contribute to the promise of meeting

the national objective of a secure, adequate low-cost
supply of 0il and gas. Implementing this remedial
measure will also provide extra dividends to the nation's
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residents and, on a broad scale, to the nation itself.
For the owner and occupant, proper insulation will provide:

1) Savings in operating costs

It costs around $200 to install adequate insulation
in the typical house over and above that required

by FHA Minimum Property Requirements. But, the dif-
ference in insulating ability of a typical house lo-
cated in the cities I have shown previously could
save the homeowner over $2,000 towards payments over
the term of a 25-year mortgage. The extra cost of
full insulation is offset by a reduction in the siz-
ing of the original heating plant capacity. If the
house is to be air-conditioned and is fully insulated,
a smaller unit can be installed. The saving in orig-
inal equipment cost pays for the insulation.

In rental units, savings in first costs and in operat-
ing costs of heating and cooling equipment could be
passed on to the tenant in the form of lower rentals
or by the addition of labor-saving devices or decora-
tive devices which would make the apartment unit

more desirable.

2) Improved health and comfort of the occupants is a
second advantage. This can best be explained by
a brief description of how insulation works.

This is a section through a "typical house", or
through any wood-framed building, for that matter.
The section illustrated is not ingulated. Tn winter,
when the interior is heated to 70°F and the outside
temperature is O F, heat will escape rapidly through
the uninsulated walls, floors, and ceilings.

Heat is transferred through the walls so ranidly
that the inner surface Qf the exterior wall will
never be warmer than 59 . Since the human body
loses heat by . radiation, a person sitting or stand-
ing near a 59 wall will be uncomfortably cold. He
will move his chair at least 3 feet towards the cen-
ter of the room, away from the cold wall.

The living room of the typical house is 14' x 22°',
with two exterior walls. 1In winter, instead of the
308 square feet of wide open living area boasted Dby
the typical house, the space will shrink to 203
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ADDITIONAL ADVANTAGES
TO OWNER AND TENANTS

1. SAVINGS IN OPERATING COSTS
2.IMPROVED HEALTH AND COMFORT
3. GREATER UTILIZATION OF SPACE
4. NOISE REDUCTION

5. FIRESTOPPING
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square feet of usable comfortable living area, and
even this limited space will not really be comfortable.

Heat will still be escaping through the walls, ceil-
ing ang floor and, in addition, warm air touching
the 59~ walls will be cooled and drop to the floor.
It displaces warm air at the floor level which rises,
is deflected by the ceiling to the wall again, and
results in a continuous draft.

If this house were insulated according t¢ current
FHA Minimum Property Requirements, insulation with

a resistance, or R value of 7 would be installed

in the ceiling, and storm doors and windows would
make the glass areas more effective against the
penetration of cold. It is obvious that the cold
walls and floors, with their resulting discomfort
from drafts, would remain, although the total amount
of heat lost by the house would be reduced. Even
this reduction may not be totally effective. If the
occupant is still uncomfortable he will raise the
thermostat by several degrees. 3 per cent more fuel
is used for each degree of temperature that the
thermostat is raised!

Adequately insulate the walls, floors, and ceilings
and the comfort story is entirely different. The
interior surface of a fully insulated wall will re-
main at about 69 , perfectly comfortable to sit next
to. The living room will be a livable space of 308
square feet as originally intended. Floors will be
warm. Drafts will disap-ear. And the heat loss
through all sections will be substantially reduced
with savings to the owner in operating costs for
both heating and cooling.

An air-conditioned house will receive similar ad-
vantages where adequate insulation will keep the
heat out, in this case, permitting reduction in the
sizing of original air-conditioning equipment and
resulting economies to the owner.

Having established an understanding of the advantages
obtained through adequate insulation -- increased
comfort, a healthier climate for the family, and
savings in first costs of both heating and cooling
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ADDITIONAL
ADVANTAGES NATIONALLY

1. REDUCE AIR POLLUTION

2. CONTRIBUTE TO CONTR
OF INFLATION o

3.PROVIDE BENEFITS TO F
DISTRIBUTORS L

4.INCREASE EMPLOYMENT OF
SEMI-SKILLED LABOR v

©. REDUCTION OF PROBLEMS FROM
BROWN-OUTS AND GAS CURTAILMENTS
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equipment as well as in operating costs, let us
continue with the remaining advantages that proper
insulation will provide for the owner and occupant.

Greater utilization of space

Today's small houses demand that effective use of
floor areas must include the whole house. We can't
afford to waste space near uninsulated walls. Ade-
quate insulation will permit the occupant to be com-
fortable wherever he is in every room.

Noise Reduction

An insulated wall reduces sound transmission, a very
desirable factor in crowded developments.

Firestopping

Empty stud spaces in walls can serve as flues, rapid-
ly spreading a fire. Many instances are documented
in which walls insulated with mineral wool have ef-
fectively retarded the spread of fire and in which
insulated ceilings have prevented roof or attic fires
from penetrating the rooms below.

On a national scale, an insulation program resulting in
the reduction of fuel consumed will also:

1)

2)

Reduce Air Pollution

The fumes, sulphur, nitrous oxides -- and other
pollutants introduced into the air from the burn-
ing of fuel, will be reduced as the quantity of
fuel is reduced.

Contribute to the control of inflation

At an average cost for full insulation of around

$200 per house (around one per cent of the cost of
the typical house) and proportionately low costs for
larger residential and commercial structures, there
should be no large capital investment required on a
national level that could contribute to imflation.
And I have already cited instances of how the dollars
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invested in insulation will stretch the income and
the return on investment of the building owner,
whether small or large, public or private.

Provide benefits to fuel distributors

Transmission facilities, including existing utility
lines, would be stretched by 30-40%. The capital
investment needed for processing and distribution
would be reduced. The supply problem predicted

by Mr. Dole relative to service for new customers,
then, would be alleviated. And, while actual gas
consumed would be reduced per unit, descending rate
structures per cubic foot of fuel would permit a
given amount of fuel to be sold to more customers.

Increase employment of semi-skilled labor

It is relatively easy for an insulation contractor
to train men to install insulation. Expanded re-
quirements for insulation would require many addi-
tional men for both manufacturing and installing
insulation, thereby reducing the unemployment rate.

Reduction of problems from brown-outs and gas
curtailments

On a short-term basis, consider the effect of air-
conditioning on the electric load in a typical city.
Ten thousand houses that are fully insulated will
make a considerzble difference in loads at peaks.

The energy and fuel required to keep ten thousand
inadequately insulated houses air-conditioned at a
peak will be substantially greater than that required
to keep an equal number of well insulated houses air-
conditioned. The threat of brown-outsland black-outs
can be reduced.

Areas and industries can be hurt economically by
plant shut-downs as a result of fuel curtailments
and brown-outs, as many wage earners whose incomes
are derived from facilities dependent on gas for
energy can attest. The threat to industries of =
shortage of energy was covered in considerable de-
tail in an article entitled "Power Crisis" in the
June 2nd issue of the Wall Street Journal.
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Gentlemen, we all must agree that the need for

action is immediate. The shortage in the short-
term and long-term supply of energy fuels is no
longer potential. It is in existence right now.

Adequately insulated buildings can reduce the con-
sumption of natural gas by one-third to one-half
trillion cubic feet per year. We believe that this

is one practical remedial measure that will not only
stretch available supplies but will, at the same time,
provide the other benefits outlined previously for our
nation and its citizens.

We propose that the following action be considered:

1) Initiation of a nationwide program to publicize
the value of insulation in both new and existing
buildings.

2) Inclusion of all related industries towards this
same goal -- manufacturers and installers of
heating and cooling equipment; insulating glass;
storm doors and windows; weatherstripping; utili-
ties and distributors supplying energy fuels;
and insulation manufacturers.

3) Initiation of action to speed up the raising of
existing insulation standards established and
controlled by agencies of the Federal Government.

4) And, finally, the assistance of each one of you in
contacting other federal departments and agencies
and urging co-operative action from each.

The mineral wool industry has, or can att2in, at

no cost to the Government, the capacity to meet

the demand for mineral wool brought about by high-
er standards -- a happy combination of good business
and ability to serve the needs of the people. Our
industry stands ready, with all of our resources,

to assist you in this enterprise. Thank you.
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APPENDIX "A"

STATEMENT OF HOLLIS M. DOLE, ASSISTANT SECRETARY, MINERAL
RESOURCES, DEPARTMENT OF THE INTERIOR BEFORE THE SUBCOMMIT-~
TEE ON MINERALS, MATERIALS AND FUELS OF THE SENATE COMMITTEE
ON INTERIOR AND INSULAR AFFAIRS ON NOVEMBER 12, 1969

To get over some famillar ground quickly and to fix the
Department of the Interior's place in the scheme of things,
let me review briefly some of the basic principles and objec-
tives that apply to our Department's role in the energy field
as we see them.

Our fundamental national objective regarding energy--not
Just natural gas, but energy--is to have an assured supply of
it, in the forms required, and in adequate amounts for the
Nation's peacetime growth and wartime strength. Moreover,
that energy ought to be avallable at the lowest cost consist-
ent with other national objectlives, such as security, ade-
quacy, and protection of the environment.

As the chief steward of the Nation's public lands and
natural resources, the Department of the Interior has a num-
ber of responsibilities relating to oll and gas.

The Department's broad responsibility 1s the general task
of promoting the avallability of adequate and low cost domes-
tic supplies of liquld and gaseous fuels wherever they may be
found in the United States. This we do by devising and improv-
ing tools and techniques for finding and evaluating new miner-
al fuel resources.; developing more efficient methods for ex-
tracting and using fuel resources in ways which maintain the
quality of the alr, water, and other elements of the environ-
ment; expanding our general knowledge of the oll and gas re-
source potentials of both onshoreand offshore areas; and de-
veloping synthetlic and substitute fuels for naturally occurring
0oil and gas from the large deposits of coal and oil shale in
the United States.

Another Departmental responsibility 1s the proper manage-
ment of the energy resources that are found on the public
lands of the United States and the Outer Continental Shelf.
Specifically, we must provide falr and timely access to pub-
licly-owned petroleum resources at prices which falrly reflect
their value. We must also insure that proper conservation
rules are practiced that prevent waste during their develop-
ment or extraction and which prevent damage to the environ-
ment and other resources.

The Department also has the responsibillity for the ad-
ministration of the mandatory oil import control program.

Next come the tools which have to do with gathering,

organizing, and analyzing basic economic and technical data
on energy fuels, and making the results available to the
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public sector for its use. The Bureau of Milnes collects and
publishes a vast amount of economic data on both oil and
natural gas. It conducts much technical research on these two
resources and makes the results avalilable to the public. In
its fleld, the Geological Survey conducts a continuing pro-
gram of geologic mapping and related studies of rock forma-
tions and minerals and fluids they contain. These investiga-
tions provide a great amount of data in the form of published
reports on the nature and environment of oil and gas accumul-
ations throughout the country. The Bureau of Land Management
utilizes the scientific tools developed by its sister agenciles
in 1ts economic analyses and leasing policy studles for the
purpose of developing leasing policies and practices that
create a favorable climate for mineral development.

Before proceeding further, I would like to define the
gas supply problem which concerns us.

THE PROBLEM

There are two components of the prospective gas supply
situation, a short-term component and a longer-term component.
Over the short run, the natural gas demand and supply situa-
tion already has produced some local deflciencles for certain
types of new service and wlll result in general deficienciles
of gas for certain new service around 1972. Those deficlen-
cles will affect prospective new customers for industrial-
type, lower cost service presently and in the future, but
most probably will not result in cutbacks in service to exist-
ing customers for thelr present needs and normal increases 1n
their demands.

The longer-term component of the problem 1s that serilous
deficiencies of natural gas supplies will develop after 1975
if current demand trends persist and immediate corrective
action is not taken. The lack of supply could produce such re-
sults as cutbacks in existing service to industrial customers,
denial of new service and similar results. In short, the long-
er term problem is one of demand exceeding the available
supply of gas at present prices.

Short Term (present to 1975):

As a result of publicity alleging that a major shortage
of gas might occur this winter and that some customers could
be denied gas service, the Office of 011 and Gas requested
that the Emergency Advisory Committee for Natural Gas (EACNG)
assist it in making an authoritative assessment of the immedi-
ate outlook for gas supply. The emergency Advisory Committee
for Natural Gas 1is a thirty-member group of top-level offici-
als of the gas transmission and distribution industries formed
in 1962 to advise the Secretary of the Interior on measures to
assure continuity of gas supply in a natural emergency.

023 =
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At a meeting held in Washington, D.C., on September 29,
1969, a subcommittee of EACNG advised the Office of 01l and
Gas that it saw no gas shortage in prospect for the coming
winter season. At the same time, 1t. warned that a serious
deficiency in gas supply 1s developing over the longer term,
unless early and positive action 1is taken. The specific con-
clusions reached by the group were:

1. Gas supply in the United States will be adequate
for all uses over the coming winter heating season.

2. Preliminary indications for next year's heating
season (1970-71) are that there will be no shortage,
although a firm conclusion cannot be reached at this
time. A meeting will be held early next year to ob-
tain a more complete assessment of the outlook at
that time.

3. A serious supply problem does exlist with respect to
the mid-range and long-range outlook, and action
must be taken now if adequate gas suppllies are to be
available to meet the growth in demand during this
period.

A few days after the EACNG Subcommittee reported its conclu-

sions, the FPC released its Staff Report on National Gas Sup-
ply and Demand. The two reports, developed by entirely sepa-

rate groups, reached substantlally the same conclusions as to
the outlook for natural gas supply.

Long Term (after 1975):

Nearly one-third of the total United States energy needs
is now provided by natural gas. The demand has increased at
an average annual rate of 6.9% over the past twenty years,
whereas total energy demand has only increased an average of
3.1%. There is a consumer preference for natural gas because
of its cleanliness and adaptability. In its use 1s also en-
couraged by environmental control policies. It is only reason-
able to assume that in view of increasing concern with environ-
mental conditions, such as alr pollution, the demand for natur-
al gas will continue to be high. Many forecasts have been made
projecting future demand for natural gas. Even though these
projections may vary over the long range, the forecasters are
in general agreement that the annual increase in demand through
1975 will be about one trillion cubic feet per year.

If new reserves are to be added each year sufficient to
offset production through 1975 and to prevent the reserves-to-
production ratio from declining below its present level of 14.8
to 1, then an average of 38 trillion cubic feet must be added
annually to proved reserves during the period. If new reserves
are to be added sufficient only to cffset production, then an

F P
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average of 23 trillion cubic feet must be added annually. In
this case, the R/P ratio will decline to less than 11 to 1 by
the end of 1975. The industry has never added as much as 25
trillion cublc feet to proved reserves in any year. The annual
average for the past five years is 19.5 tirllion cubic feet
and an immediate expansion of effort would be required to de-
velop as much as 25 trillion cubic feet of new reserves. Only
13.8 trillion cubic feet were added in 1968.

It should be noted that natural gas historically has been
developed and produced as a byproduct of oil development. Be-
cause of disparate rates of growth (2 1/2 - 3% for oil and 6%
for natural gas) this byproduct relationship is at an end, and
in the future natural gas will have to bear the full cost of
its finding and development.

The issue 1is not that gas supply will falter and then be-
gin a decline within the next decade; it 1s simply that it can-
not grow fast enough under present conditions to satisfy the
demands of new customers, wno will have to turn elsewhere to
satlisfy their needs.

At present, no one knows the dimensions of the costs that
gas will have to bear as it becomes the principal objective of
exploration, but it 1is clear that these costs will be substan-
tially higher than those that have led to the current price
structure.

The supply problem can be influenced by an intensive ex-
ploration program and other immediate actions, but it must be
remembered, though, that the period from the beginning of
natural gas exploration to the time when gas 1s availlable to
the customer is usually about six years. As I have noted, our
projections for the longer term component of the supply prob-
lem are based in part on and assume continuation of recent
natural gas supply trends which I would like to discuss next.

Recent MNatural Gas Supply Trends 1958 - 68

All o1l wells contain gas, and any dimlnution in efforts
to find oil will adversely affect the discovery of new gas re-
serves, not only because of the decline in discovery of gas
associated with oil, but also by the decline in the random dis-
covery of non-assoclated gas fields by operators who are really
searching for oil. The drop-off in the gas-well exploratory
effort that began in 1963 has had its effect on additions to
proved reserves, which for the first time in history fell below
withdrawals in 1968. The result was a net decline in proved re-
serves of natural gas of 5.5 trillion cubic feet. While the
sharp decline in reserves added from 21.8 trillion cu. ft. in
1967 to 13.8 trillion cu. ft. in 1968 may have been the hap-
penstance of a bad year, it is no less true that the number of
exploratory wells compelted as gas producers in 1968 was the

-l
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lowest since 1950. Thus, while production increased by 70 per-
cent during the ten years, 1958-68, proved reserves increased
by less than 14 percent, with the drop in the reserves to pro-
duction ratio mentioned earliler.

The first half drilling statistics for 1969 reveal some
interesting possibilities, but there is not enough substance
to i1t yet to point to any meaningful concluslion. What we see
is an eleven percent increase 1in both new field wildcat wells
and total exploratory drilling. If it holds up, this will be
the best galn 1in exploratory effort since the slide began in
1956. Moreover, the number of new gas flelds found increased
by 45 percent over the same period. In contrast, the number of
new o0ll fields found was the same as last year. The trouble is
that we do not know, and won't know for a year or two, just
how blg these new gas discoverles are. It should be understood

that the problem 1s not simply a resource shortage, though, as
I want to indicate next.

Potential Natural Gas Reserves

At the present time it 1s estimated that about 350 tril-
lion cubic feet of natural gas has been produced. Present
proved reserves are estimated at about 287 trillion cubic feet.
Thus, roughly 650 triliion cubic feet of gas in the United
States have been discovered and proved.

To estimate the volume of recoverable natural gas remain-
ing in the ground but not yet identified requires both geolog-
ical knowledge and intultion. The U.S. Geological Survey places
the amount of such gas resources recoverable under current
technology at about 2,100 trillion cublic feet. The industry's
Potential Gas Committee places the figure at 1.227 trillion
cubic feet, subdivided as follows:

Potential reserves:

Probable..cseecnsessecnsh 260 trillion cubic feet
POSSID1 66 s 0ms o« s's o s 335 trillion cubic feet
Speculative, s snwssnees 032, trillion cubic feet

oy oy o A Ay ey d 1,227 trillion cublc feet

The probable reserves are included in extensions to known
fields. Possible reserves are those contalned in structures not
yet drilled but located in known producing basins. Speculative
reserves are attributed to those basins in which sedimentary
rocks occur but which have no prior productlive history.

These data indicate that there are large additional sup-
plies of gas which can be discovered and developed given an
economic price. Next, I would like to respond for the Depart-
ment of the Interior to the Chairman's statement 1in his Octo-
ber 25, 1969, letter that the primary purpose of these hearings

. -
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is to ascertain what steps the Congress and other branches of
the Federal Government can take to prevent the threatened short-
ages from occurring.

Management of Federal Lands

The Department of the Interior has management responsibil-
lties for more than 700 million acres of onshore lands and the
submerged lands of the Outer Continental Shelf in addition.
That the Department of the Interior has encouraged exploration
for gas on Federal and OCS lands 1s confirmed by rising per-
centage of total domestic production from Federal lands. In
1960, 6.4% of the total domestic gas production was from on-
shore Federal lands and only about 1% from the OCS. In 1968,
5.6% of the total domestic gas production was from onshore Fed-
eral lands and 7.9% from the OCS. Although gas production from
onshore lands remains stable, exploration continues and addi-
tional gas discoveries are expected. But the Outer Continental
Shelf of the United States offers the greatest potential for
significant increase in gas reserves.

The department of the Interior not only encourages and
supports the expansion of o0il and gas exploration and develop-
ment 1n known producing provinces of the Outer Continental Shelf
but 1is taking action to identify the possibilities for extend-
ing exploration activities into nonproducing provinces. The De-
partments' OCS leasing policy has been under almost continuous
review for the past several years. The Department will continue
1ts studies, institute new ones, and give continuing careful
consideration to alternate leasing policiles.

The results of OCS developments to date are that 539 leases
on the OCS in the Gulf of Mexico have been proven productive of
0il or gas. 151 leases have been proven productive of gas but
are currently shut-in. 121 are shut-in under approved suspensions
of production. It is noteworthy, that of the leases on which
production 1is shut-in, about 3/4 are more than 6 miles from an
existing pipeline terminal.

A drainage sale of approximately 96,000 acres has been an-
nounced for offshore Louisiana to be held on December 16. Many
of the tracts offered offset gas discoveries. Another drainage
sale 1n the same area is planned for early next year and will
also include tracts for additional gas development. A general
sale off the western half of Loulsiana is scheduled for the
first half of 1970. This area is known for extensive gas re-
sources which, hopefully, will be converted into substantial
recoverable reserves.

However, we cannot put our full faith in the simple pro-
vision of incentives for increased production of natural gas.
We must look to alternative sources to which I will refer in a
moment, including imported LNG and synthesis gas, as a matter
of high national priority.

6 -
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Alaskan Gas

It now is obvious that Alaska has large gas resources. Be-
ginning this year, in addition to supplying Anchorage, the gas
production in the Cook Inlet area will be liquified and trans-
ported to Japan by ship. On the North Slope of Alaska, DeGolyer
and MacNaughton, a consulting firm, estimates that the Prudhoe
Bay Field on the North Slope contains several trillion cubic
feet of gas and a total of 280 trillion cubic feet of gas is not
an unreasonable estimate for the whole State.

However, the locatlion of this gas is far from markets in the
48 contiguous States. A pipeline from the North Slope to Chicago
would be over 3,000 miles, twice the distance of our present long
pipelines from the Gulf Coast to New York. Estimates of the cost
of such a pipeline run about two billion dollars. Another alterna-
tive would be a pipeline to Southern Alaska and movement of liqui-
fied natural gas to the West Coast area or possible the movement
of LNG by ice-breaking tanker to the East Coast. However, the
economic attractiveness of tanker transport of LNG is substantial-
ly affected by the Jones Act. It appears that all these alterna-
tives put the delivery of Alaskan gas to the "lower 48" some time
away. It seems unlikely that any such projects will be in opera-
tion much before 1980. Thus, Alaskan gas will hold promise for
long term, beyond 1975, but it will not solve the near term
problem. )

Canadlan Imports

The undiscovered natural gas reserves of Canada are estimat-
ed to be about equal to that of the United States, excluding
Alaska. The Canadian gas industry is at an early stage of develop-
ment resembling that of the U.S. gas industry of 1945, a year
when the U.S. gas industry was on the threshold of a long period
of spectacular growth. The export market will be essential if the
Canadian natural gas industry is to reach its full development.
Currently, new gas is selling for about 30 cents per MCF delivered
at the border and after being transported a long distance. During
1968, the average value of Canadian gas imports was about 24 cents
per MCF. Under present policies gas cannot be exported from Canada
unless the reserves are sufficient to supply future Canadian re-
quirements for thirty years. If Canadian gas becomes avallable to
the U.S. market, it may offer a possible contribution to allevi-
ating the short-term problem.

LNG Imports

The delivered cost of LNG to either the eastern or western
seaboard will be about 40 to 55 cents per MCF, depending on the
distance transported, exclusive of purchased gas cost which may
be from 10 to 15 cents MCF. Thus, the total delivered cost may
range from 55 to 70 cents/MCF. to import one trillion cubic feet
per year of LNG, which is about the U.S. annual increase in de-~
mand, would require a total investment of about 1.5 billion
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dollars and would involve a fleet of thirty tankers. LNG may

help mitigate peak demands, but a significant contribution from
it 1s several years away.

Synthetic Gas From Coal

Total United States coal resources are sufficient for the
manufacture of 15-25 thousand trillion cubic feet of synthetic
gas dependlng on processing and mining recovery efficiency. Each
trillion cubic feet of annual gas capaclty will require about 70
million tons of coal and a total investment of about $1.5 bil-
lion in the physical plant and the associated time. The Depart-
ment's Office of Coal Research is constructing two experimental
coal gasification plants. The first is scheduled for completion
in June of 1970 at the Institute of Gas Technology in Chicago,
Illinois. The second plant will be ready for test operation at
Rapld City, South Dakota, in early 1971. If these experimental
projects are successful, we believe that commercial plants could
produce gas for a 20-year average selling price from 35 cents to
50 cents per MCF at the plant. An additional cost for transporta-
tion would have to be added for transportation ranging from 600
miles to 800 miles.

The Bureau of Mines also is engaged in a program of coal
conversion and other synthetic gas research. The Bureau is con-
cerned with the gas supply problem from the standpoints of aug-
mented production of natural gas, cost reductions in productian
and movement of LNG, and coal-to-gas synthesis.

Nuclear Stimulation

There are an estimated 300 trillion cubic feet of gas re-
serves 1in tight, low permeability reservoirs that potentially
could be unlocked by the use of nuclear devices. So far two
such devices have been successfully detonated in the Plowshare
Program in which the Department has participated. They are Gas-
buggy and Rulison. Evaluation of the results produced by these
tests 1s still many months away, and no judgment can be made of
their feasibllity at this time. However, to supply one trillion
cubic feet of gas per year would require more than 50 nuclear
shorts per year.

CONCLUSION

In summary I would like to make these observations of the
nature of the natural gas supply problem and the outlook for
its solution.

1. Running out of gas is not the issue. There 1is plenty
of gas to be found, but it will take an intensive,
improved exploration effort to find it, of the order
of two or three times the level of investment we are
currently sustaining. It will take at least six years
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for the results of this effort to be meaningful to con-
sumers, and it isn't clear whether costs will be accept-
able or will result in substitution of other fuels for
gas.

There will be an adequate supply of gas for all present,
uses over the coming winter heating season, and probably
so for the winter of 1970-71.

A serious supply problem will be fully upon us by 1975
if current trends persist and immediate corrective
action 1s not taken.

That supply problem would be evidenced 1in the inability
of new prospective customers to get service. ResidentiZal
customers would have to use oil or electricity to heat
their homes, while industrial customers would have to
obtain their energy needs from oil, coal, or electricity.
However, existing customers will have adequate supplies
of gas to meet their current needs.

Canadian gas may be available, as determined the Canadian
Government. Increased imports from this source by pipe-
line can help mitigate the effects of the U.S. supply
problem.

Large volume of gas will be avallable on the Alaskan
North Slope. Over the longer term (after 1975) it may
become available to the Lower 48 in either 1liquid or
gaseous form.

Imports of liquified natural gas offer a partial solu-
tion over the medium and longer term, depending upon
the size of the investment, cost of the service and the
effort required for large-volume imports.

Synthetic gas from coal is in pilot plant construction
stage. While offering great promlise over the long term
it is not available in the critical years immediately

following 1973.

In the meantime, the Department is immediately offering
to lease areas of the 0CS in gas provinces and will in-
crease 1ts efforts to develop viable alternative solu-
tions to help alleviate both the shorter and longer
term problem.
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NATURAL GAS SUPPLY TRENDS

PRESENT

1, Proved Reserves 12/31/688/- = = = = o = o o o o oo - - - 287.4 TCF
(Declined for first time in modern history
from 292.9 TCF at the end of 1967)

2. Reserves added

1958 ’ 18.9
1968 13.8 - decrease of 27%
3. Production of Natural Gas in 1968
1958 11.4
1968 19.4 - increase of T70%
4. Reserves to Production Ratio (Reserve Life Index)
1958 22.2
1968 14.8 - decrease of 33.0%
5. Ratio of Annual Reserve Additions to Production
1958 LaT
1968 0.7 - decrease 59%
6. Exploratory Wells DrilledE/
Total
1958 13,199
1968 8,879 33% decrease
7. New Well Completions?/
Total
1958 50,039
1968 32,914 349 decrease

8. Natural Gas Pipeline and Utility Sales to Ultimate ConsumersE/
(Millions of Therms)
1958 77,807
1968 144,258 increase of 85% or an average of 6,4% per year

AGA Gas Reserves Committee, Report, April 7, 1969,
American Association of Petroleum Geologists
Gas Facts - AGA

QI

Office of 0il & Gas . EXHIBIT # 1
11/3/69
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EXPLORATION STATISTICS

Total Well Completions Exploratory Wells
YEAR All Wells Gas Wells Total Gas Wells
1945 26,879 N.A. 5,613 374
1950 43,279 N.A. 10,306 431
1955 56,682 N.A. 14,937 869
1956 58,160 4,543 16,173 822
1957 55,024 4,620 14,702 865
1958 50,039 4,803 13,199 822
1959 51,764 5,029 13,191 912
1960 46,751 5,258 11,704 868
1961 46,962 5,664 10,992 813
1962 46,179 5,848 10,797 771
1963 43,653 4,751 10,664 664
196L4 45,236 4,855 10,747 587
1965 41,432 4,724 9,466 515
1966 37,881 4,377 10,313 578
1967 33,558 3,619 9,059 556
1968 32,914 3,329 8,879 486

Source: American Association of Petroleum Geologists

Office of 0il and Gas EXHIBIT # 2
11/3/69 :
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U.S. NATURAL GAS RESERVE - PRODUCTION HISTORY
ICF @ 14.73 PSIA - 60°F

Ratio
"Gross Proved Proved Annual Reserve
Net % From Added to Reserve Reserve to Added to
Year Production 0il Wells Reserve Year-End Production Production
1945 k.9 3L - 146.9 - 30.0 -
1950 6.9 34 12.0 184.6 26.8 1.69
1955 10.1 33 21.9 222.5 22,1 1.95
1956 10.8 33 2h.7 236.5 21.8 2.29
1957 11.4 32 20.0 2ks.2 21.4 1.75
1958 11.4 30 18.9 252.8 22.2 1.66
1959 12.4 29 20.6 261.2 21,1 1.68
1960 13.0 28 13.9 262.3 20.2 1.07
1961 13.4 28 17.2 266 .3 19.8 1.28
1962 13.6 27 19.5 272.3 20.0 1.43
1963 1.5 26 18.2 276.2 19.0 1.25
1964 15.3 25 20.3 281.3 18.4 1.33
1965 16.3 25 21.3 286.5 17.6 1.31
1966 17.5 27 20.2 289.3 16.5 1.15
1967 18.4 26 21.8 292.9 15.9 1.18
1968 19.4 2L 13.8 287.L* 14.8 0.71
* 22% of reserves @ 12/31/68 were associated-dissolved.
SOURCE: AGA Gas Facts
U.S. Bureau of Mines
Office of 0il & Gas ' EXHIBIT # 3

11/3/69
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;0 7166,
April 1941,

INFORMATION CIRCULAR

UNITED STATES DEPARTMENT OF TEE INTERICR - BUREAU OF MINES

HOMc INSULATICYH,
AN EFFECTIVE CONSERVATION AND NATIONAL-DEFENSE MEASURE 1/

By Paul M, Tyler 2/

Low—cost housing, like automobiles, should be appraised in the light
not merely of first cost but of upkeep as well, ZEven more important than
the number of miles the family car will go on a gallon of gasoline is the
rumber of days the family home can be kept comfortable on a ton of fuel.
A furnace tender who tossed every third shovelful of coal into the ashcan
vould lose his job promotly, dut the effect is the same when homes continue
year after year to pour out precious heat through uninsulated roofs and walls,

Greater economy in household heating means even more to the national
economy than to the individual, especially now that we ars preparing for
defense, Our fuel resources, although large, should be conserved, If less
fuel is used for civilian needs, augmented requirements for defense can
be met without unduly increacsingz the number of men needed at the coal mines
and oil wells or adding rew praoducing wnits that might complicate ultimate
read justment to peacetime conditions vhen the emergency is past and over-
expansion of many industries trings new problems, If unnzcessary demands
for transportation facilities are reduced, puclic carriers will te able to
haul more munitions, and manpower needed for national defense will be re-
leased; and by protecting worlkters from health hazards in their homes addi-
tional man-hours of productive effort will bte gained, Moreover, reducing
the running expenses of hocuses by proper heat insulation helps home owmers
to maintain payments on property, and dy minimizing for sures o3lps to
stebilize the financial structure of tha country, In sL~ o 18 a
situvation where the interests of the individual and the I: » zo¢ identical
and the greatest good for the greatest numter is obtained witi.out sasrifice
to anyone,

POSSIBIE SAVINGS

Ours is a lavish land, In contrast with the poverty general in other
parts of the world, the 11¢e in any large American city sesms wrote ™1 in
the extreme -~ the blaze of lights, the profligate consumpiis: -2 ~:i3line
in driving helf-empty cars, the avbundance of food, the exir~va; .. ciothing,
and the overheated homes and offices, Much oi this waste, howevers, is merely

_/ The Bureau of Mines will welcome reprinting of this paper, provided the
following footnote acknowleds 1eﬂu is used: "Reprinted from Bureau of
Uines Inormation Circular /lbo.

2/ Chief engineer, Nonmetal Economics Division, Fureau cf Mines,
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on the surface, The real enemy of abundant living is not so much visible

as invisible waste, Because our homes are tetter-heated than foreign homes
it does not mean that Americans are extravagant, In fact, a single central-
heating unit may keep a whole house warm with less coal, or its equivalent

in oil or gas, than our grandfathers bdurned in scattered Tfires in open grates
that left chilly corners in every room,

Tuel saving raturally begins at the source, and to produce heat ef--
ficiently for a given dwelling means selecting the proper fuel and burning
it in a furnace designed to release as much as possible of the full heating
value of the fuel vhere it will do the most good, This process is complicated
and involves not only proper burning of fuel tut also capture of the heat in

a suitable transmitting medium - steam, water, or air, ZEfficient production
f heat, therefore, is still a fruitful field for research in fuel saving,
Studies of the efficient use of heat cover another vast technologic field
and have proved invaluable to the commerciel sﬁccess of meny process indus-
tries, True heat economy in the nome, however, has never commanded the
attention that it deserves,

The United States today contains some 37,000,000 dwelling units, and
during the next few years fully a half a million more shovld be added annually,
in addition to replacements, Defense housing alone is scheduled to provide
160,000 to 200,000 units, mostly frame structures costing an average of
$3,500 each,

Supplies of fuel for domestic PerOSvo, chiefly heat iig, are drawn from
various sources, In 193¢, for example, sales of fuel *or domestic heating or
for heating offices, apartments, hotels, schools, hospitals, and other build-
ings in which peonle must be warm in th Uhi+ed Stques as estimated by the
Bureau of ilines, included approximately 35,000,00C tons of anthracite,
55,000,000 to 75,000,000 tons of bituminous and other classes of coal,
9,000,000 tons of coke, 175,000,000 barrels of oil, and 760 billion cubic
feet of gas, The total value of these fuels as rencrted by producers was
more than $670,000,000, IncluCing transportation charges and retailers!
expeilses anc. Oroflts, the American nevrle pay over $1,500,000,000 a year to
keep themselves warm in their homes, Moresover, this figure does not cover
the large quentities of wood used in fireplaces and stoves, much of which
is cut and chopped by boys on the farm and thus escapes statistical analysis
in dollar values. On the basis of the foregoing guantities, the average
family uses nearly 5 tons of coal or equivalent fuel a year, and this esti-
mate is low,

Lverage savings in coal-usiag cffic
cent in steel making to 56 percent in eleciric public-utility plants since
1918, Similar savings can be made in domestic keating. It has been esti-
mated conservatively that fuel to heat the average American home in accord-
ance with mcdern standards of confort would cost zbout $75 a year without
insulation end only about 30 a rear with irsulation, Oa the basis of an
averagze saving of even 825 a Jear with '1nsalatlon 200,600 defense houses

D

would save the Nation well ove SQ,OOO 000 a year it 1nsulated. This saving

ency in industry range from 20 per-
A.
U

8102 = D
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is equivalent to 12,000 carloads of cozl or §,400 tank cars of oil, Additional
savings might result from insulating cantonment buildings and other structures
required to help meke this country the "arscnal for democracy."

Most of the 500,000 new houses to be added annually will be financed
by Government—insured loans, On the basis of $25 a unit as the possible
saving due to ineulation, the potential wastage, if the houses were not in-
sulated, would be $12,500,000 in 1941, $25,000,000 in 1942, $37,500,00 in
19&3; and so on until by the end of the tenth vear it would amount to
$125,000,000 anrually, As the capital cost of insulation now can be repaid
by the savings on fuel each year, no good reason is apparent for tolerating
such waste in new ccnstruction, If similar savings could be applied to the
37,000,000 existing dwelling units in the United States, potential savings
would be epproximately $1,000,700,C00 a year,

A0W INSULATION WORXS

:

James Watt insulated his primitive stesm engine and its boiler with
strips of wood, a »nroof that even then industry had begun to appreciate the
economy of conserving hezt energy, Mineral wool was used as steam-plant
insulation as earl: as 1840, Vhenever heat or refrigeration is used in in-
dustry, insulation guards ageinst waste, In many modern industrizal processes
based upon reactions that talke place only withih a narrow temperature range,
insulation not only is eccnomical tut necessary, because closec temperature
control is almost impossible without insulation,

& '

Years ago, the National Bureau of Standards (T. L B, M, 15, May 18, 1936)
shoved thzt frame construction, witk wood shingles over building paper and
3/U-inch wood sheathing outside and 3/U-inch plaster and metal lath (%7 1/2-
inch vlasterboard or wallboard alone) inside, had an insulating value of
4,6, when the 3=5/8-inch air space wac unfilled, When this space was filled
with mineral wool the value rose to 16,0, Corresponding figures for a Y_inch
brick-veneer wall over the same paper cnd sheathing and the same interior
wall finish were 3,7 when the air spmace was unfilled and 15,1 when 1t was
filled (T, I, B, M, 14)

i3
O P

Another interesting Burean of Standards tabulation (T, I. B, M, 3,
March 4, 1936) shows estimated fuel savings up to 40 percent due to the
application of simple heat-loss preventives to walls and rocf of an unpro-
tected house, and with suitable weatherstripping and storm sash applied
to doors and windows the total savings were boosted to 60 percent.

To the ordinary home owner insulaticn is simply a more or less effec-
tive barrier to retain heat in winter and keep it out in summer,

Heat is transferred in three ways — by conduction, convection, and
radiation, With reference to insulation, conduction is the most important,
and as heat is dissipated first through conduction a well-insulated surface
automaticelly reduces convection and radiation losses to a minimum,

j/ The unit in these tests was the number of hours required for passage. of
1 B, t., u., of haeat tiarouch 1 sq. ft. of wall area per 1° F, temperature
difference betwcen air on one side to air on other side.

8102 - 3 =
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Conduction, or the flow of heat through a sonlid, may ve ncted along a
silver spoon when it is used to stir coffee, Convection is a more complicated
phenomenon but is often manifested by "drafts” or moveuent of air, as well
as by air leakage around window and door frames. Radiation is the process
that carries the sunt's nheat to the earth and is familiar to anyoue who has
sat by an open fire; it also takes place betwsen the chjects in a rocm and
the outside walls,

Although air is a poor conductor of heat, open air spaces in the hollow
walls of a building do not afford much insulation, largely becruse +% radia-
tion from one wall to the other, Some heat also is lost dy corverii-n (the

term "dead~air space” is a nmisnomer), but not so much as many suluc.

In any enclosed structure where human beings should oe comfori-ole in
winter - home, factory, office tuilding, or school - the principal Tunction
of the heating system is to prevent body heat from being dissipated too
rapidly for health, If walls, ceilings, or floors become ©00 cold discomfort
results, and even with the finest heating plaat ir the werld exposasd surfaces
are likely to become too colid unlecs they are heavily insuizted, The same
insulaticn helps tc xeep surfaces cool in summer,

Heat is measured in British thermal units; 1 B, t. u, i

quired to raise 1 pound of water 1°F, under specified condit

to UO® F, at sez level)., Heat losses are measured in B, t, 1. per scuare
2

foot per hour per © F, temperature diffarence; in other worcs, n toras

of the quan*ity of heat that will paste through a section of gliwven nzterial,

1 square foot in area and 1 iach thick, if‘gnhedr i ciiwided s byotlhe iifference
between the outside and insiée temperatures, This quantity is sorevimes
called the k-factor, and as it is the ueasure of heat locs the Lier this
constant is for a given materizl the tetter tie’ffeulatisg pPeleridies of

the material. The thermal coniuciivity or k—factor of mos% fibrous
materials sold primerily as insvlators ranges from C,75 to G te U. DPEr

hour,

Heating requirements are measured by enginecre in degrez-days, The
heating scason in the United States is roughly October 1 to May 1, dbut it
varies greatly in different parts of the country, Degree-days, however, are
published in heating handbooks znd in Unitec States Weather Bureau reports
for nearly every city in the United States znd Caneada, They are tased upon
mean-temperature data, One degree pelow 65° ¥, for a 2li-hour period equals
1 degree~day. The assumption is that no artificial heat is reguired when
the mean daily outside temperature is 65° 7,

SERVICE TESTS
Laboratory tests can be conducted under ideal circumstances, but many
field tests have bcen made to prove the resistance of walls aand rcofs to
passage of heat in houses of different iypes, subject tc verisble wind
velocity and sharn changes in temperature and humidivy. One cf the first
series of practical field tests on house insulation ever conducted oy the

8102 A -
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Federal Government is reported in an official bulletin of the Tennessee
Valley Authority, entitled "Studies in the Heating of Small Houses, " pub-
lished in June 1939, These tests revealed that comvlete wall, floor, and
roof insulation may cut the fuel bill of a tyvical house in a relatively
moderate climate as much as 44,75 percent. They further indicate that the
saving might be increased to H0 percent, The tests were conducted in two

ad joining basementless. houses in the Hiawasee Dam community of North Carolina
with occupants actually living in the house.

In these small houses the extra cost of insulation was only $113, about
one-half of which might be saved under normal circumstances in a newly Built
house because of the smaller heating plant that would be required, 1In a
hypothetical northern locality with what is techunically known as a 6,000~
degree-day heating aeuson vearly dividends would be $45,50 heating wlth
electricity at 1 cent a 11omaot—hou‘ $13,20 using oil at 8 1/2 cents a
gallon, and $11,93 for coal at $12 a ton.

Even in the mild climate of Hiawasee, N, C,, the savings in dollars and
cents were wvorthwhile, The tests proved that insulation, in this case mineral
wood, does not cost the house owner a cent, It obg1nq to pay for itself the
day it is installed and continues to do so as long as the house is occupied.

John B, Rodee, of the Picrce Laboratory of Hygience, Hartford, Conn,, ad-
dressing architects and wuilders (Architectural Forum, March 19HD), roints
out that if someone broke a2 window the owmer of the house Vf‘W& replace it
as quickly as possible, as the heat that would escane tirough the broken
pane would soon cost more than revlacing the glass, Although the heat that
escapes through an uaninsulated wall is not so OOVLO&S, tfe principle is the

same, Rodee then shows thai tie cost of insulation, divided over the nerlod
of an ordinary loan, is much less than the saving in fuel, For examplv, it
will cost $75 to heat a small, 1*ir salated house in Milvaukee, Wis,, but
heat plus deferred payments on insulation with full-thick m mlﬂCTQL wool will
cost only $42 annually for the same nouse, when paid for like the rest of
the house over a 20-year period, clquu: interest, This means a saving of
$33 a year antil the loan is paid o?f, after which the saving goes up to $h2,

Vouched for by vermiculiie produceré is 2 test conducted in twin houses
on Pennington Drive, Detroit, One house, uninsulated, was sheltered on
both sides by other houses, The other housp a few doorﬂ away, wes exposed
on three sides Ttut was insulated, ¢nrougnout the winter of 1935 and 1936
an attempt was made to keep toih houses at a constant temperature of TW
During Octoner 103% the irsulated home turned only 33 gnllons of oil com-
pared with 108 galloas burned in the uninsulated home, and for the entire
heating seascn the sverase monthly saviag on fuel bills was 338 percent. As
a further %dividend, " temperatures in the insulated home never f]uctuated
more than 20 F,, whereas in the oither home they varied as much as 18° F, in
a 2li-hour period,

"EXTRA DIVIDENDS™ TC IOME OVWEZRS

Modern trarsportation enables the wealthy e2ad many of the poor to
migrate with the birds south in winter and north in summer, dut for middle-
class folks who have regular jobs enc must "stay put", 1nbu1ation is a
€102 -5 =
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thrifty means of maintaining homes at comfortable temperatures both summer
and winter, Combined with automatic heating in cold weather, insulation
does away with early-morning shivers, eliminates chilly drafts along the
floors, and cuts down on house cleaning due to dirt and dust from overworked
furnaces, In summer it may make the difference in an upstairs bedroom be-
tween temperatures insufferable for sleeping and reasonable comfort, Un-
insulated houses frequently are hotter than outdoors, as they trap the heat

on long sunny days,

Extra sleeping hours may bpe gained through another means — sound absorp-
tion, Street noises, unfortunately, come in principally through the windows
but other dlsturolng sounds transmitted through walls are deadened by the
materials used to bar heat,

Each year, according to the National Fire Protection Association, fires
occur in nearly 400,000 places where people live and cause the death of 7,500
persons, mostly women and children, Incombustible heat-insulating tarriers in
roofs and walls make even frame buildings slow burning. In earlier years,
‘'when insulation cost more, salesmen stressed its fire-resistance more than
its comfort and fuel-saving properties. The George Washington shrine at
Mount Vernon was insulated on the recommendation of the National Bureau of
Standards tecause mineral wool installed between rafters and in the walls
around dormer windows would inhivit the spread of fire. Receiit tests at the
National Burezu of Standards show that 2 wood-lath partitiomn filled with
mineral wool will stop the passage of fire for 1 hour, After this iong
period of exposure the studs were still able to carry their load,

Still another Mextra dividend,® seldom stressed but well-recognized by
mortgage lenders, 1s the fact that insulation in side walls ané ceilings
reduces the number of times that the interior of s house mmngt be redecorated
during the lifetime of a loan, With wallpaper znd pain*t in better condition
the house is not only a better place in vhich to live but 2 Detter mortgage
risk; it is easier to rent or sell, and as redecorating costs as well as
fuel costs come out of the borrcwerts income the chances of delinquent
payments are reduced, Dust patterns and alternate light and derk sitrips
along lath and beam locations are less likely to occur in well—insulated
homes, In the first vlace there is less movement of air to carry particles
of dust along unevenly heated surfaces and in the second place there is
less condensed moisture on the surfaces to catch the dust., HMoreover, as
cold walls are likely to be damp, condensed moisture alcne may cause dis—
coloration,

HOW TC INSULATE

Insulation is no better than the man who installs it, Any competent
architect or builder can furnish figures as to the type and thickness of
insulation that will save the most fuel-dollars in a given building,
Generally, mineral materials are preferable because nf their resistance to
fire, electrical short circuits, meisture, termites, vermin, and decay.
Full— hick insulation ordlnarllv is mest eccnomlcwl andi most manufacturers
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recomnend 3-5/8 inches, vhich is the thickness of the hollow space in most
walls. No insulation is expensive in first cost, but some are expensive later.
Mineral wool or vermiculite furnished by reliable manufacturers is of stand-
ard quality and usually is as cheap and efflicient as any material, but in
places aluminum foil, metallic p=2int, or various other good insulating mediums
or combinations of these witk mineral wool or verniculite may be indicated.

It should be remembered also that heat mzy be lost .through single-glass panes
in windows, thir and badly fitted doors, and general leskage of air,

For tyvical suburban homes it has been e stimated that 60 percent of the
heat lost in winter filters through the side walls and 40 percent through the
roof, Abou’ one-third of the heat zained in summer enters through the side
walls and two-thirds through the rcof, Cbviously both should be insulated
for maximum year-round comfort and ecornomy,

Everyone is familiar with condeusation of moisture on window panes in
cold weather, So-called "steamy" windows signify overhumidification (too
much moisture) in the air, Often this condition can be controlled or
eliminated by openirnz the windows or, Dbetter, by the use of ventilating fans
to draw off water vavor from lesundry, bathrooms, or kiichen., Much the same
problems erise in respect to insulation, and instences have been recorded
where interior sweating of wells and even demage from freezing of water con-
densed in walls have resulted from improperly placed insulation, In field
examinations, however, United States Forest Products Laboratory research
workers have ™ot found serious conditions in full-thick insulation blown
into older houses vhere reasonzable humidities were maintained.," Overhumidi-
fication affects many dbuilding materisls, hence the National Paint, Varnish
& Lacquer Association has recommended that the inside relative humidity
should never exceed 40 percent and that wher the outside temperature is be-
low zero it should not exceed 2C percent,

Althcugh hundreds of thousands of insulation jobs have been successful
without vzpor barriers, modern types of mineral wecol for new construction
are scld with vapor barrier attached, The batts cr strip have a moisture-
proof paper on one side vhica is applied, inside the studs or under the )
rafiers, nearest the warm siae, thus preventing moisture carried by the warm
air inside from reaching the hollow spaces or the outer sheathing where it
might condense, Attic ventilation also helps to prevent condensation and
should always be »provided above insulation; it has the further function of
eliminating excessive summor heat., ITor natural ventilation louvers having
a minimun free opening of 12 1/2 squar2 inches for every 100 feet of ceiling
area should te placed at opposite ends of the building.

Another cause of complaint is slumping, Occasionally walls that pre-
sumably were filled with mineral wool or veraiculite have Teen found to
contain open spaces, and horizontal layers criginally supposed to De 4
inches thick have slumped to szy 3 irnches after standing a year or two,
Ordinarily these ccnditions come about only when the original installation
was nade by iaexperienced or irresporsivle contractors.,
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The natural time to install insulation is when the house is first
build, as it costs less then; however, insulation can be added to existing
homes at any time with relatively little expense compared with the result-
ing saving in fuel costs and gzin in comfort, Tally 200,000 old homes had
been insulated by the end of 1940, and 20 to 30 timas this numbter could Dbe
so modernized with advantage to the owners and to the Nation.

MISCELLANEOUS PRODUCTS

The most widely used material for effectively insulating Youses is
mineral wool, which is manufactured in 75 plants in various Stoted, The
rav material used in its manufacture determines whether it is rock wool,
slag wool, or glass woocl, It may ©ve sold packed loose in H-cubic foot bags
Just as it comes from the receiving chamber, This form can be placed dy
hand into open spaces or spread between the ceiling joists, HWodulated or
granulated wool has been freced from shot and rolled into small pellets so
that it can te blown into nlacc tirough an air hose; it is used chiefly
for insulating houses already ouilt, Increasing guantitiez of wool are
Tabricated into soft, flexible guilts, confined between layers of vapor-
proofed paper, "Batts" are rectangwlar shapes made from loose wool mixed
with suitable binders, compressed, and cut to the thickness 2nd size demanded
by consumers, Batis mey have one or two paper covers or none at all, They
are used for insulating aew houses, Deing inserted in walls, floors, or
roofs between studs, joists, or rafters, Rell wool is wool matted like
cotton batting and rolled with paper, BRBlankets, used larsely for iansula-
tion in industrial furnaces, are made of loose wool treated with various
binders and are of various rectangular shapes and thicknesses, seved between
wire, metal lath, or other confining media, Loose wool wiih suitable
binders also is eompressed into “locks for use in refrigerator, stove, and
furnace insulation and into various shapes for pipe ond toilsr coverings,
Loose wool mixed with bentonite or plastic fire clay =nd astestos fiber

BN

b

is sold as an insulating cement for filling joirts beiween insvlating
blocks, as plastic insulation for irregularly shaped objects, end for
general heatwsconservation use,

Another important mineral insulating material commonly used is vermi-
culite, which is mined mostly in Montana and processed in plants situated
at various strategic points in the Uaited States, Caneda, ani even Europe,
It is a micalike mineral which expands greatly when heated, forming feather-
light, resilient nellets Which,'when screened or sized to remcve particles
that are too large or too smgll, ars used as loose fill, It can be poured
from the bag, Insulating cements made from expanied vermiculite screenings
and bentonite or other binder are manufactured by several firms, and at
least one manufacturer has produced a compressed vermiculite wellboard,
Plaster and concrete, in which vermiculite takes the place of sand or other
aggregate, are being used in rapidly increasing gquantities; in addition to
their heat-insulating value, they have acoustic properties and are light in
weight, Vermiculite precast concrete slabs for roof, floor, or wall con-
struction weigh as little as 25 pounds per cudic foot and are easy to in-—
stall, If necessary they can be sawed, cut with a knife, dérilled, or nailed
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I.C. 7166

in much the same way as wood lumber, Vermiculite concrete (1 part portland
cement, 8 parts "Zonolite") has almost half the heat-insulating value of
loose vermiculite,

Stiff, fibrous insulating boards having considerable strucfural strength
usually are not as good insulators as lighter and looser materials, and
dense, highly compressed wallboards made of wood or other organic fiber are
even poorer insulators thon less-compressed boards of the same general con-
position, Heavy wallvoards containing some form of gypsum,&?lthough ex-
cellent building materials, are relatively noor insulators,-=

Aluminum foil is used to increase the value of air spaces by reducing
heat transfer by radiation, Cleen metallic surfaces usually are good re-—
flectors and poor emitters of radiant heat, and as much of the transfer of
heat across open spaces in buildings takes place. by radiation, the use of
aluminum on one or both sides of the space may reduce heat losses substant-
ially, Aluminum foil also is applied in crumpled form to be self-spacing,

Diatomite, pumice, and other porous rocks or earths have been used
for wall insulation, and diatomite, asbestos, and magnesia (chiefly a
mixture of &5 percent technical carbonate and 15 percent asbestos or other
fiber) are used extensively for boiler and pipe coverings, Balsam wool,
animal hair, cork, and sundry vegetavle fibers also are listed among
materials used to impede the transfer of heat,

Density is a factor in all building materials, not only because freight
rates voost their cost delivered on the job but also because lighter loads
do not require costly framework, Ordinarily, the lower the density, the
better the insulating value, ,

Available data for specified materials are summarized in the accompany-
ing tavle, : :

4/ National Bureau of Standards, Technical Information on Building
Materials: No, 10, May 22, 1936,
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: soed - 1
Thermal conductivity of various materials ~

Material tested : 1b,D§2;*§ﬂ: ot Conductiyity
Air space between walls (3 1/2-in,) 0,021 0orGr %50, ool 0
Cotton, compressed.......oucevesses 6.3 . .21 to .29
POXE WOOL Coamenssssnsssii miabg v i 6.2l .26 to 32
Bl o b ann o SR R 6. 24 .28 to 34
Hair o1t vuiyvunrnncncnneseonnnnns 13.0 .26
Flax fiter ®oesecssssvsseanssessene 1300 031 to 033
UbTLt  BFOUNG o o sfip promsitn *Ristaw pane 8.1 .27 to e 31
ST T YT T 5o 13.5 J3H
e i e o el = = Basie il 4 5 St 2l 3 o w50 el
Wood-pulp board, plaster base ..... 26,2 .3 %o A
Rinpral SOEL. « v s pnsapmwss «wg candie Y. 21.2 27 %o «30
Asbestos sheet ,....... o LRBS. ARSI Lg,3 «29 '
Magnesia (85 percent nagne sie, _ _

15 percent asbestos) G156 e 6 SERILLE B oo 193 47 to Dl
Expanded. mernd cald 4ol mnmristanre « amsoms 6.0 .25
Diatomite POWAST ....veveennvrneons 10,5 .3 %o 5
Diatomite 010CkS tvvieveoccnnrnncns 25, ds « 58
Punlos freol suceeesassiasone ¢ s e 1g.8 .6l
Tile {clay arnd plaster) ........ .. 12,7 .60

Glass, plate ........ R R 15.5 3.5 to 5,5
BRUplE, BIF oipancresngsennns weens | A2, i 3.0 to 6,0
Brickwork (mortar dond) ......e.... 132,07 4,0 to 5,0
Gypsun plaster .v.evverernnas 4 5 e L6, 2 2.0 to 5,0
Concrete, 1-2-4 ,........ S ol 15C,C 5.0 to 6,0
Slate ShHINEles vevevevesveesennens. 162 to 205 10.0 o 10,4
Building stone ......coviivevennnnan 165,0 i 22,5

Stecl, 1 pavcent 0ar¥bon c..eicwesss 4g9,0 i 31%,0 to 328,0
CODDOT TS .\ uubrrmnserysressscss . 5E8.C b,E50,0 t02,670,0
Silver, (ereatest conductivity) ... 655, C P,260,0 t02,920,0

|

1/ Authoritics: National Bureav of Standards, Federal Housing Administra-
tion, and university and research laborstories,

g/ Conductivity = British thermal vnits transmitted per hour per square
foot of material 1 inch thick, per © F, difference in temperature of
the two faces.,
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Home Insulation

WITH MINERAL PRODUCTS

Conservation of Fuel for War

BY OLIVER BOWLES

United States Department of the Interior
Harold L. Ickes, Secretary
Bureau of Mines - R. R. Sayers, Director

Information Circular 7220 - Sept. 1942

CONSERVATION OF FUEL FOR WAR

Home Insulation

WITH MINERAL PRODUCTS

By Oliver Bowles
Chief, Nonmetal Economics Division

United States Bureau of Mines

Introduction

THE exigencies of a world war have brought home to the
American public, especially the people of the Eastern
States, the urgent need for conserving fuel. Transporta-
tion problems in the East have created an unprecedent-
ed situation wherein fuel-oil supplies are greatly re-
stricted, and the consequent increase in demand for coal
further complicates the problem of transporting and
storing that commodity. People should awaken to the
need for utilizing every means of conserving fuel, even to
the extent of reducing the temperature in their homes.

There never was a time in the history of our Nation
when it was more necessary to practice economy in
household heating. Such economy is not merely the in-
strumentality whereby physical comfort and wellbeing
may be maintained; it has attained the dignity of a pa-
triotic duty, because every ton of coal or gallon of oil
saved conserves these fuels for military needs and re-
leases facilities for transporting munitions, the raw ma-
terials required for their manufacture, or a multitude of
other products involved in the war program. Aside from
this unusual emergency in the East, conservation of fuel
resources is desirable at all times and in all localities.

Readers are referred to a recent Bureau of Mines in-
formation circular by J. F. Barkley entitled “How TO
SAVE FUEL AT HOME,” which should be consulted with
regard to economical use of solid fuels.
NOTE: Some of the data given in this paper were taken from Bureau of

Mines Inf. Circ. 7166, HOME INSULATION, by Paul M. Tyler, a repor
now out of print.

1

Reproduced at the Richard Nixon Presidential Library and Museum



How Fuel May Be Saved

FukL saving naturally begins at the source, and to pro-
duce heat efficiently for a given dwelling requires select-
ing the proper fuel and burning it in a furnace designed
to release as much as possible of the heating value of the
fuel. This process is complicated and involves not only
proper burning of fuel but also capture of the heat in a
suitable transmitting medium—steam, water, or air. Effi-
cient production of heat, therefore, is still a fruitful field
for research in fuel saving. Studies of the efhicient use of
heat cover another vast technologic field and have proved
invaluable to the commercial success of many process
industries. True economy in heating the home, however,
has never commanded the attention it deserves.

In the ficld of new-home construction the use of high-
grade, substantial building materials, careful planning,
and skilled workmanship are important in fuel conserva-
tion. Weatherstripping and storm windows and doors
are contributory means of conserving heat.

One of the chief elements in fuel saving is insulation.
To the ordinary home owner, insulation is simply a more
or less effective barrier to retain heat in winter and keep
it out in summer. Common insulating materials are
mineral wool (also called rock wool, glass wool, and slag
wool),vegetable and wood fiberin variousforms,asbestos,
insulating boards made of vegetable or mineral prod-
ucts, vermiculite, diatomite, pumice and other porous
rocks or earths, magnesia, aluminum foil, sawdust, ani-
mal hair, and cork; in this paper those of mineral origin
only will be considered. Insulation is achieved by using
such materials to fill the open spaces in walls and ceilings.

Advantages of Insulation
AsipE from conservation of fuel, home insulation has
many advantages. If in the process of saving fuel home
temperatures may be maintained at comfortable levels
without subjecting the occupants to chills and drafts,
public health will be promoted and additional man-
hours of productive effort will be gained.

Protection against fire is another advantageous func-
tion of insulation. Incombustible heat-insulating bar-
riers in roofs and walls make even frame buildings slow-
burning. Years ago, when insulation cost more, salesmen
stressed its fire-resistance more than its comfort-giving

2

and fuel-saving properties. The George Washington
shrine at Mount Vernon was insulated upon the recom-
mendation of the National Bureau of Standards, be-
cause mineral wool placed between rafters and in the
walls around dormer windows would inhibit the spread
of fire. Recent tests at the National Bureau of Standards
showed that a wood-lath partition filled with mineral
wool will stop the passage of fire for 1 hour, at the end of
which time the studs were still able to carry their load.

Still another advantage, seldom stressed but well-
recognized by mortgage lenders, is the fact that insula-
tion in side walls and ceilings reduces the number of
times the interior-of a house must be redecorated during
the lifetime of a loan. With wallpaper and paint in bet-
ter condition, the house is not only a better place in
which to live but a better mortgage risk; it is easier to
rent or sell; and since redecorating costs as well as fuel
costs come out of the borrower’s inkome, the chances of
delinquency in meeting payments are reduced. Dust
patterns and alternate light and dark strips along laths
and beams are less likely to occur in well-insulated
homes. First, there is less movement of air to carry
particles of dust along unevenly heated surfaces, and
second, there is less condensed moisture on the surfaces
to catch the dust. Moreover, as cold walls are likely to
be damp, condensed moisture may cause discoloration.

How Insulation Works

James WATT insulated his primitive steam engine and
its boiler with strips of wood, a proof that even then
industry had begun to appreciate the economy of con-
serving heat energy. Mineral wool was used as steam-
plant insulation as early as 1840. Whenever heat or re-
frigeration is used in industry, insulation guards against
waste. In many modern industrial processes based upon
reactions that take place only within a narrow tempera-
ture range, insulation not only is economical but neces-
sary, because close control of temperature is almost
impossible without insulation.

Heat is transferred in three ways—by conduction, con-
vection, and radiation. With respect to insulation, con-
duction is the most important; and as heat is dissipated
first through conduction, a well-insulated surface auto-
matically reduces convection and radiation losses.

3
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Conduction, or the flow of heat through a solid, may
be noted along a silver spoon when it is used to stir hot
coffee. Convection is a more complicated phenomenon
but is often manifested by “drafts” or movement of air
as well as by leakage of air around window and door
frames. Radiation is the process that carries the sun’s
heat to the earth and is familiar to anyone who has sat
by an open fire; it also takes place between the objects
in a room and the outside walls.

Although air is a poor conductor of heat, open air
spaces in the hollow walls of a building do not afford
much insulation, largely because of radiation from one
wall to the other. Some heat also is lost by convection
(the term “dead-air space” is a misnomer), but not so
much as many suppose.

In any enclosed structure where human beings should
be comfortable in winter—home, factory, office building,
or school—the principal function of the heating system
is to prevent body heat from being dissipated too rap-
idly for health. If walls, ceilings, or floors become too
cold, discomfort results; and even with the finest heating
plant in the world, surfaces exposed to the weather are
likely to become too cold unless they are heavily insu-
lated. The same insulation helps to keep surfaces cool
in summer.

Heat is measured in British thermal units; 1 B.t.u. of
heat is required to raise 1 pound of water 1° F. under
specified conditions (from 39° to 40° F. at sea level).
Heat losses are measured in B.t.u. per square foot per
hour per °F. temperature difference—in other words, in
terms of the quantity of heat that will pass through a
section of given material 1 square foot in area and 1 inch
thick in an hour, divided by the difference between the
outside and inside temperatures. This quantity is some-
times called the k-factor; and as it is the measure of heat
loss, the smaller this constant is for a given material the
better the insulating properties of the material. Thermal
conductivity or k-factor of most light, fibrous materials
sold primarily as insulators ranges from 0.25 to 0.35
B.t.u. per hour.

The following table shows the thermal conductivity of
a variety of materials, many of which are used in home
construction.
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Thermal Conductivity of
Various Materials'

MATERIAL TESTED DENSITY  CONDUCTIVITY?
1. per cu. ft

Air space—walls (3%27). 0.081 0.86 to 1.10
Cotton, compressed . . . . 6.3 21to .29
Pure wool ... ... ... ... 6.24 26 to 32
Sitk ... 6.24 28 to 34
Hair fele ... ... ... .. 13.0 .26
Flax fiber ..... ...... 13.0 3lto .33
Cork, ground ......... 8.1 27 to 31
Sugarcane fibers ...... 13.5 34
Pine wood ........... 343 8 to 1.0
Wood-pulp board,

plaster base ........ 16.2 3 to 4
Mineral wool ......... 2t07 27 to .30
Magnesia (85% magne-

sia, 159, asbestos) .. 19.3 47 to .51
Expanded vermiculite . 6to7 48
Diatomite powder . ... 10.6 3 to .5
Diatomite blocks ..... 28.1 .58
Pumice gravel ........ 18.8 .64
Tile (clay and plaster) 12.7 .60
Glass, plate .......... 15.5 3.6 to 7.3
Bricks, dry ....... .. .. 125.0 30 to 6.0
Brickwork (mortarbond) 132.0 40 to 5.0
Gypsum plaster ....... 46.2 20 to 5.0
Concrete, 1-2-4 ... .. 150.0 5.0 to 9.0
Slate shingles .. ... ... 162 to 205 100 to 10.4
Building stone ........ 165.0 12.5
Steel, 1 percent carbon..  489.0 314.0 to 3280
Copper pure .......... 558.0 2,580.0 to2,670.0
Silver (greatest conduc-

tivity )8t ANmnogsn 655.0 2,860.0 to 2,920.0

Heating requirements are measured by engineers in de-
gree-days. The heating season in the United States is,
roughly, October 1 to May 1, but it varies greatly in dif-
ferent parts of the country. Degree-days, however, are
published in heating handbooks and in United States
!Authorities: National Bureau of Standards, Federal Housing Admin-
istration, and university and research laboratorics.

2Conductivity = British thermal units transmitted per hour per square

foot of matcrial 1 inch thick, per °F. difference in temperature of the
two faces.
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Weather Bureau reports for nearly every city in the
United States and Canada. They are based upon mean-
temperature data. One degree below 65° F. for a 24-hour
period equals 1 degree-day. The assumption is that no
. artificial heat is required when the mean daily outside
temperature is 65° F.

Saving Accomplished by Insulation _
ENorMous quantities of fuel are used for heating build-
ings. The following data for the United States for 1941
have been compiled by the Coal Economics Division of
the Bureau of Mines from various sources. The total
anthracite used for space-heating purposes was approxi-
mately 44,000,000 tons. The quantity of bituminous and
other classes of coal so used is somewhat uncertain but
was about 66,000,000 tons. Coke for space heating
ameunted to about 9,000,00 tons and fuel oil so used
aggregated 209,000,000 barrels. The quantity of gas used
for space heating is uncertain but approximates 250 bil-
lion cubic feet. The total value of these products at the
point of origin was approximately $800,000,000. The
price paid by the consumer, including transportation
charges and retailers’ expenses and profits, was roughly
$2,000,000,000. This prodigious figure for keeping peo-
ple warm indicates the enormous potential field for sav-
ing when economies are introduced.

The National Bureau of Standards has demonstrated
(T.I.LB.M. 15, May 18, 1936) that frame construction,
with wood shingles over building paper, %-inch wood
sheathing outside, and %-inch plaster and metal lath
(or ¥2-inch plasterboard or wallboard alone) inside, had
an insulating value® of 4.6 when the 3 %-inch air space
was unfilled. When this space was filled with mineral wool
the value rose to 16.0. Corresponding figures for a 4-inch
brick-veneer wall over the same paper and sheathing
and the same interior wall finish were 3.7 when the air
spacewasunfilledand15.1 whenitwasfilled (T.I.B.M.14).

Another interesting Bureau of Standards tabulation
(T.ILB.M. 3, March 4, 1936) estimates fuel savings up
to 40 percent due to the application of simple heat-loss
preventives to walls and roof of an unprotected house,
*The unit in these tests was the number of hours required for passage

of 1 B.t.u. of heat through 1 square foot of wall area per 1° F. tem-
perature difference between air on one side to air on other side.
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and with suitable weatherstripping and storm sash ap-
plied to doors and windows the total savings were
boosted to 60 percent.

To judge the saving that may be achieved with insula- -
tion, reference may be made to a Canadian report' em-
bodying the results of a study made on the distribution
of heat losses in homes. The study was made on 200

average homes of wood-frame construction, uninsulated,

and without weatherstripping or storm windows or
doors. It was found that of the heat lost, 16.2 percent
was lost through the roof, 27.0 percent through the walls,
25.8 percent through the glass, 24.6 percent by air infil-
tration, 4.3 percent through the door, and 2.1 percent
through other sources, including the floor. When 2
inches of insulating material was applied to the walls of
these houses, the heat loss was reduced 17.4 percent; and
the addition of 2 inches of insulation to thé second-floor
ceiling brought about a further reduction of 13.3 percent.
Thus, complete insulation saved 30.7 percent of the
heat loss.

There is, of course, definite relationship between heat
conservation and fuel saving. The quantity of fuel that
may be saved by insulation has been determined by
many investigators, and the results vary considerably,
but in every instance the figures obtained are remark-
ably large. One of the most complete and dependable
studies is that conducted by the Engineering Experi-
ment Station, University of Illinois, on a three-story
residence of standard frame construction in Urbana, IIl.
Both ceiling and walls of the house were insulated with
mineral-wool batts wherever they could be applied con-
veniently, and in other places nodulated mineral wool
having a density of about 5 pounds per cubic foot was
blown into place. The results of the tests, which have
been described in detail,’ indicate that insulation pro-
duced an average saving of approximately 30 percent in
consumption of fuel. This figure agrees closely with the
‘Babbitt, J. D., and Hyland, John J., House x;:su'u\'non IN ITS RELA-
TION TO CANADA’S WAR EFFORT: Document N.R.C. 1055, National

Research Council of Canada and National Housing Administration,
Department of Finance, Ottawa, Canada, 1942.

SKratz, A. P., and Konzo, S., EFFECT OF INSULATION ON PLANT PER-
FORMANCE IN THE RESEARCH RESIDENCE: Heating, Piping, and Air-
Conditioning, May 1941, pp. 318-324.
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30.7 percent of heat loss saved by insulation given in the
Canadian report to which reference has been made.

It is difficult to estimate the actual saving in tons of
coal, gallons of oil, and cubic feet of gas that can be
accomplished Ly insulation, because a large percentage
of the new homes built in the United States during re-
cent years were insulated when built. Furthermore, dur-
ing the past 12 or 15 years multitudes of existing homes
have been insulated by blowing the insulating medium
into the walls and between floor joists and rafters. Un-
doubtedly millions of homes still lack insulation, and if
30 percent of the fuel used in such homes can be saved
by insulation, the total saving can be measured in terms
of millions of tons of coal and vast quantities of
other fuels.

How to Insulate

CHolIcE of insulating materials depends largely on rela-
tive availability and cost. Generally, mineral products
are preferable because of their resistance to fire, elec-
trical short circuits, moisture, termites, vermin, and de-
cay. In new-home construction, if the home owner em-
ploys a competent and responsible building contractor,
he may expect to have the insulating done properly.
The application of insulation to existing homes is a spe-
cial art. It is important that all open spaces in ceilings
and walls be completely filled with the insulating me-
dium. If barriers prevent movement of the fill mategial,
a new opening should be made beyond the barrier.
Obviously, leaky roofs and walls should be repaired, so
that moisture will not accumulate in the fill. Problems
involving the relative merits of various insulating mate-
rials and their proper application are not within the
province of the Bureau of Mines. The National Bureau
of Standards has conducted many studies on insulating
problems, and various insulating firms have developed
knowledge and skill in application.

Attention may be directed to a new motion-picture
film in sound produced by thc Bureau of Mines, United
States Department of the Interior, in cooperation with
a large industrial concern. Under the title “Heat and Its
Control: The Story of Rock-Wool Home Insulation” it
tells how insulation of homes may conserve the Nation’s
fuel supply and thereby contribute to the success of the
military program.

8

Insulation Products of Mineral Origin
Mineral Wool

MinerAL Wool consists of fine, interlaced mineral fibers
having the appearance of loose wool or cotton. It is a
fibrous, glasslike material composed principally of sili-
cates of calcium and aluminum. Mineral wool is a gen-
eric term covering a number of similar products differen-
tiated chiefly by the raw materials from which they are
made. “Rock wool” is made from natural rock (a cal-
careous shale) or from combinations of various natural
minerals or rocks, such as limestone and shale. “Slag
wool” is made from iron, copper, or lead blast-furnace
slag alone or mixed with fluxing materials. “Glass wool”
1s made from silica sand, soda ash, and limestone with
or without scrap glass or other materials.

The first step 1n the process of making rock wool is to
melt the raw materials, consisting of a properly propor-
tioned mixture of alumina, silica, and lime or magnesia,
in a cupola furnace. The molten material is then drawn
from the bottom of the cupola in a small stream, the flow
and temperature of which are regulated carefully. The
slag, as it falls, is broken up by a steam jet (at 80 to 100
pounds pressure) into minute droplets, which, while still
molten, are propelled rapidly through the air. During
their comet-wise course fine threads of glasslike material
form as tails and fall in a fluffy mass on the floor of the
wool room. When freed from glassy shot grains, it is
ready for use or for manufacture into mineral-wool prod-
ucts. Molten furnace slag or glass is made into wool by
similar processes. If molten slag can be blown into wool
just as it comes from the metallurgical furnace the cost
of melting is saved.

Mineral wool is marketed in various forms. Loose
wool is the raw product as blown and without subse-
quent treatment. This is the matieral from which all
mineral-wool products are made. Nodulated or granu-
lated wool has been freed from shot and rolled into small
pellets, so that it can be blown into place through an
air hose; it is used chiefly for insulating houses already
built. Increasing quantities of wool are fabricated into
soft, flexible quilts confined between layers of vapor-
proofed paper. “Batts” are rectangular shapes made
from loose wool mixed with suitable binders. com-
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pressed, and cut to the thickness and size demanded by
consumers. Batts may have one or two paper covers or
none at all. They are used for insulating new houses, be-
ing inserted in walls, floors, or roofs between studs, joists,
orrafters. Roll wool is wool matted like cotton batting and
rolled with paper. Blankets, used largely for insulation of
industrial furnaces, are made of loose wool treated with
binders and are of various rectangular shapes and thick-
nesses, sewed between wire, metal lath, or other confin-
ing mediums. Loose wool with suitable binders also is
compressed into blocks for use in refrigerator, stove, and
furnace insulation and into various shapes for pipe and
boiler coverings. Loose wool mixed with bentonite or
plastic fire clay and asbestos fiber 1s sold as an insulating
cement for filling joints between insulating blocks, as
plastic insulation for irregularly shaped objects, and for
general heat-conservation use.

v

Vermiculite
VERMICULITE is another important mineral insulating
material. It received its name from its peculiar property
of expanding and unfolding into wormlike forms when
heated. The name is applied to a group of micaceous
minerals that generally are alteration products of bio-
tite, phlogopite, and other varieties of mica. The most
pronounced characteristic of vermiculiteis its extraordi-
nary expansion in heating; the volume may increase up
to 16 times the original. The porous nature of the ex-
panded mineral makes it an ideal heat insulator. It is
mined chiefly in Montana, but also in Wyoming and
North Carolina, and is processed in plants situated at
various strategic points in the United States. It takes
the form of feather-light, resilient pellets, which, when
screened or sized to remove particles that are too large
or too small, are used as loose fill. Insulating cements
made from expanded vermiculite screenings and bento-
nite or other binder are manufactured by several firms,
and at least one manufacturer has produced a com-
pressed vermiculite wallboard. Plaster and concrete, in
which vermiculite takes the place of sand or other aggre-
gate, are being used in rapidly increasing quantities; in
addition to their heat-insulating value, they have acous-
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tic properties and are light in weight. Vermiculite pre-
cast-concrete slabs for roof, floor, or wall construction
weigh as little as 25 pounds per cubic foot and are easy
to install. If necessary, they can be sawed, cut with a
knife, drilled, or nailed in much the same way as wood.

Other Mineral Insulators

DiaToMITE, pumice, and other porous rocks or earths
have been used for wall insulation, and diatomite, as-
bestos, and magnesia (chiefly a mixture of 85 percent
technical carbonate and 15 percent asbestos fiber) are
used extensively for boiler and pipe coverings.

Aluminum foil is used to increase the value of air
spaces by reducing transfer of heat by radiation. Clean
metallic surfaces usually are good reflectors and poor
emitters of radiant heat, and as much of the transfer of
heat across open spaces in buildings takes place by radi-
ation, the use of aluminum on one or both sides of the
space may reduce heat losses substantially. Aluminum
foil also is applied in crumpled form to be self spacing.

Stiff, fibrous insulating boards having considerable
structural strength usually are not as good insulators as
lighter, looser materials. Heavy wallboards containing
some form of gypsum, although excellent building mate-
rials, are relatively poor insulators.® Ordinarily, the
lower the density, the better the insulating value.

Production Statistics
THE production of mineral wool (home insulation only)
during recent years, as reported by the National Min-
eral Wool Association, is indicated in the following table:

Mineral Wool (Home Insulation Only)
Sold in the United States

1937-1941
YEAR SHORT TONS VALUE
B oa & 01 B 129,335 $ 8,896,823
i e p et 87,59 6,314,408
[ SN000 Bt AORSIRD 100,771 7,323 476
1940, ..o, 157,460 11,346,650
512 ey ot 215,422 14,001,203

“National Bureau of Standards, TECHNICAL INFORMATION ON BUILDING
MATERIALS: No. 16, May 22, 1936.
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INTRODUCTION

The conservation of fuel became a critical problem during the recent
war, particularly in the East. Fuel-oil supplies were short, the demands
for coal increased, and householders were called upon to reduce the temper-
atures in their homes. Home owners were urged to employ every means avail-
able to reduce fuel consumption, the most important of which was to insulate
their dwellings. The Bureau of Mines, United States Department of the In-
terior, took steps to promote the conservation of fuel by issuing a report3
on haome insulation which has been widely circulated. The American populace

) l/ﬁ The Bureau of Mines will welcome reprinting of this paper provided the
following footnote acknowledgment is used: "Reprinted from Bureau of
Mines Information Circular 7388."

g/ Chief, Nonmetal Economics Division,. Bureau of Mines.

3/ Bowles, Oliver, Home Insulation with Mineral Products - Conservation
of Fuel for War: Bureau of Mines Inf. Circ. 7220, 1942, 11 pp.
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responded patriotically to the requests of various Govermment agencies for
voluntary conservation of fuels; they accepted cheerfully the restrictions
imposed, the crisis was weathered, and with termination of hostilities the
unhappy situation was relieved.

Fuel consérvation, however, is not merely a war emergency problem; it
is a continuous, ever present issue. Coal and petroleum resourcesd are ir-
replaceable assets, and when fuel is burned it is exhausted - there is no
scrap recovery. Fortunately, the United States has been richly endowed

with mineral fuels; but population 1s growing, industrial demands for fuel
are increasing, and mines and oil wells are becaming deeper and more costly
to operate. For the sake of generations to come all national resources,
particularly irreplaceable fuels, should be conserved.

A long step in the direction of fuel conservation is the general rec-
ognition that insulation is an essential element of dwelling construction.
Fortunately, when the home owner takes measures to conserve fuel, he is not
called upon to make purely unselfish (altruistic) sacrifices to advance the
general welfare; he has the added incentives of saving money and pramoting
more camfortable llving in his own home.

THE HEATING PLANT AND ITS OPERATION

The furnace is the first point where fuel economy may be sought. Each
furnace is designed for a particular type and grade of fuel. Certain heat- -
ing plants function best on fuel oil, others on select sizes and types of
coal. Unless the proper fuel is used, improper cambustion ensues, and heat-
ing efficiency declines. By careful study each hame owner should learn to
care for his heating plant and operate it efficiently. For practical advice
on domestic heating problems the reader is referred to Bureau of Mines In-
formation Circular 7229, How to Save Fuel at Home, by J. F. Barkley; copies
may be obtained on request fram the Bureau of Mines.

INSULATION AS AN AID IN CONSERVING FUEL

Weatherstripping, storm windows, and storm doors are widely recognized
as Important means for conserving heat. Wall, floor, ceiling, or roof in-
sulation are more essential if maximum results are to be attained, because
greater heat-loss areas are involved. The actual saving of fuel that may be
accomplished by insulation is discussed later. Cammon insulating materials
are mineral wool (a term which in its broader sense includes rock wool, slag
wool, and glass wool), vermiculite, asbestos, diatamite, pumice and other
‘porous rocks or earths, magnesia, aluminum foil, sawdust, vegetable and wood
fibers in various forms, insulating boards made of vegetable or mineral
products, animal hair, and cork. These materials may be placed in the hol-
low spaces of walls, between studding or furring strips, between ceiling or
floor Joists, or between roof rafters. In this report comnsideration is
given only to those materials that are of mineral origin.

1292 -2 -
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SUPPLEMENTARY BENEFITS OF INSULATION
Aside from the conservation of fuel resources, which is of ultimate
benefit to everyone, insulation has certain definite advantages to the

householder, as follows:

Health and Comfort

By reducing heat transfer through walls, ceilings, and floors in winter
insulation raises the inside wall and ceiling surface temperatures in a
heated house to such an extent that the falling currents of air (drafts) re-
sulting from warm air coming in contact with chilled surfaces are noticeably
diminished. Thus, all areas of living quarters become comfortable for the
occupants, and the danger of colds'brought on by drafty conditions is re-
duced. The same barrier will bring about indoor summer comfort. Heat is
present in every object that we touch or see and can be defined as that
form of energy which flows from one body to another by virtue of a differ-
ence in temperature between the two bodies. Thus, the walls and roof of a
house, exposed to the direct radiant heat of the sun, begin to deliver this
heat to the interior. ‘Insulation retards this process and thus reduces in-
door summer temperatures.

Dollar Savings

As pointed out in a later section of this report devoted to Fuel Sav-
ing Accomplished by Insulation nearly a billion dollars could be saved each
year in existing dwellings of the United States by fuel-conservation measures
(including insulation, storm windows and doors, weather stripping, caulking,
and other means). Such enormous savings would substantially reduce the fuel
budget of innumerable householders. A newer source of heat for homes not
mentioned before is electricity which has definite possibilities. It is
especially dependent upon insulation and all other heat-saving measures for
econamical performance.

Fire Protection

_ Incambustible heat-insulating barriers in roofs and walls make even
frame buildings slow-burning, and this advantage has been recognized in the
fire-prevention codes of many cities. The George Washington home, Mount
Vernon, was insulated upon the recommendation of the National Bureau of
Standards, because mineral wool placed between rafters and in the walls
around dormer windows would inhibit the spread of fire. Tests at the Nation-
al Bureau of Standards showed that a wood-lath partition filled with mineral
wool would stop the passage of fire for 1 hour, at the end of which time the
studs were still able to carry the load. Photographs of burned houses have
11lustrated the fact that flames, originating in the attic space fram light-
ning, defective flues, or crossed wiring, have been checked at the line where
the mineral wool lay between the joists of the second floor ceiling until
the arrival of the fire department saved the balance of the house.
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Reduced Redecoration Expense

The decrease in drafts within the rooms of an insulated house reduces
the play of particles of dirt and dust upon walls and ceilings, and the
more even temperatures of room-side surfaces, resulting from the limitation
of heat escape (thermal transfer), make unlikely the appearance of disfig-
uring lath and beam marks. The life-expectancy of all types of interior
decoration is thus increased, and redecoration becomes necessary less fre-
quently.

Increased Resale Value

There is such a widespread demand for insulated houses as living
quarters that in the event of resale an insulated house is more easily
marketed. The insulated house is also & better mortgage risk for the lender,
since the borrower's cash position is improved by decreased fuel expendi-
tures and because of the less frequent need for redecoration.

PERFORMANCE OF INSULATION

Insulation reduces the transfer of heat units from one side to the
other of the insulating medium, irrespective of the side on which the heat
is generated. In winter it reduces the escape of heat produced by fuel
combustion on the inside; and in summer, in reverse action, it reduces the
penetration of the radiant energy of the sun. The result is to increase
human comfort both in summer and winter.

Heat is, transferred in three ways - by conduction, convection, and
radiation. Insulation affects each means, of transfer.

Conduction is the flow of heat through & solid, such as the heat from
boiling water passing along the handle of a silver spoon. So, in lesser
degree, the heat generated inside or outside a room flows through walls,
ceilings, and floors. When a barrier of insulation is interposed, the flow
diminishes.,

Convection is a transfer of heat by moving currents of air. As such
currents move past a warm surface they pick up the heat and carry it with
them. Although hollow spaces in walls may be partly sealed, a difference
in temperature between top and bottom of the sealed areas creates currents
of air, which always carry heat from the warmer side to the colder.

Radiation is the process by which the sun's energy is carried to the
earth. Any warmer surface transfers heat by radiation to any cooler
neighboring surface. This radiant transfer even takes place within a room
and between the walls of a room; thus the warmer walls of a house radiate
heat to the colder ones. The human body also radiates heat. When this ra-
diation is too rapid due to the low temperature of surrounding objects,
personal discomfort and chills will result at ordinary room air temperatures.
When walls and other surroundings are at a reasonable temperature, comfort
will ordinarily ensue under the same air-temperature conditions.

1292 iy W
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Units of Heat

To measure the extent of heat transfer the British thermal unit is
used: 1 B.t.u. is required to raise 1 pound of water 1° F. under specified
conditions (from 39° to 40° F. at sea level). Heat losses are measured in
British thermal units per square foot of material 1 inch thick per hour per
degree Fahrenheit temperature difference. This quantity 'is sometimes called
the k-factor; and, as it is the measure of heat loss, the smaller this con-
stant is for a given material the better the insulating properties of the
material.

The following table shows the thermal conductivity of a variety of
materials, many of which are used in home construction. As indicated in
this table the thermal conductivity or k-factor of most light, fibrous, or
porous materials sold primarily as insulators ranges from 0.25 to 0.50 B.t.u.
per hour.

Thermal conductivity of various materialsl/

Density, Conductivity2/
Material tested l1b. per cu. ft.| (mean temp. 90° F.)
Sealed hollow-spaces:
Air space - walls (3-1/2 in.) ....... 0.081 0.86 to 1.10
Animal and vegetable insulations: !
COTR, OIS, o v s g s snonsstss o PR T 8.1 .27 to 31
COLLOH s sonmen v anemnniss e i .85 .29
Flax f1ber ceiinssvocosnan R Ayt Mg 13.0 .31 to .33
Hair felb, issnespmenennssssns sewswwas | L350 .26
P WO ", N e s e AL L ol 8 to 1.00
PUre WOOL vveeeenenenoeens . 6.24 .26 to .32
BT i o 0 e o s g o e T e 6.24 .28 to .34
Sugarcane fibers .....eceeees s e 34
Wood-pulp board, plaster base ....... 16.2 .3 to A
Mineral insulations:
Diatomite powder ..ssessssosss enmanss | LS L3t 1 b o5
Diatomite blocks ...... Ses N e sensdn | 28,1 .58
Expanded vermiculite 7 to 10 .38 to A48
Magnesia (85 percent magnesia, 15
percent asbestos) ..... Xom ALLaw J of | 2d:3sqe b 16 A0 to RITS
Mineral Wool ...cieeencaas o aidy JROIIROA 2 to 7 .27 to .30 ,
Pumice gravel ....... SIRTEN, 203, s . S hel858 64
Structural materials:
Bricks, AIY «eeeeeeocncoenos e 5 # 3.0 to 6.0
Brickwork (mortar bond) ..cecececeess 132.0 Lo to 5.0
Building stone ....... s bl sl sxummbell) ks O 12.5
Concrete, Jenn® dbs Ao befrgrs scvelo T S Yrm—— s [0 W0 5.0 to 9.0
GAmas o IS wwses Sy oo i ersanasad sl el w5 3.6 to 7.3
Gypsum plaster ......... S S fefotuns & [ HO&2 2.0 Yo . 5.0
Slate shingles ....c..... B S B saay ) 6 Borer 5D 205 10.0 to 10.k
Steel, 1 percent carbon ....eeeseees. | 489.0 314.0 ‘to 328.0
Tile (clay and plaster) ....eeceeeee. | 12.7 .60
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Thermal conductivity of various materialsl/ (Cont'd.)

_ Density, Conductivity?2
Material tested 1b. per cu. ft.| (mean temp. 90% F.)
Pure metals: . _
CODDER, 1o saris sk makele sdrspsessens whth sosss dhee 9 Mol 2,580.0 to 2,670.0
Silver (greatest conductivity) ......] 655.0 2,860.0 to 2,920.0

;7’ Authorities: National Bureau of Standards, Federal Housing Administra-
tion, and university and research laboratories.

g/ Conductivity: British thermal units transmitted per hour per square
foot of material 1 inch thick, per degree Fahrenheit difference in
temperature of the 2 faces. '

Heating requirements are measured by engineers in degree-days. The
heating season in the United States is, roughly, October 1 to May 1, but it
varies greatly in different parts of the country. Degree-days, however, are
published in heating handbooks and in the United States Weather Bureau re-
ports for nearly every city in the United States and Canada. They are based
upon mean-temperature data. One degree below 65° F. for a 2k-hour period
equals 1 degree-day. The assumption is that no artificial heat is required
when the mean daily outside temperature is 65° F.

SAVING ACCOMPLISHED BY INSULATION

Enormous quantities of fuel are used for heating buildings. The
following data for the United States for 194k have been compiled by the
Anthracite and Coke Section of the Bureau of Mines Coal Economics Division
from various sources. The total anthracite used for space-heating purposes
was approximately 45,000,000 net tons. The quantity of bituminous coal,
lignite, and fuel briguets so used is samewhat uncertain but was about
82,000,000 net tons. Coke for space heating amounted to about 7,000,000
net tons, and fuel oil so used aggregated 200,000,000 barrels. The total
value of these products at the point of origin was approximately $940,000,000.
The price paid by consumers, including transportation charges and
retailers' expenses and profits, was roughly $2,175,000,000. The quantity
of gas used for space heating is not available but is known to be consider-
able and would add materially to the above figures. This prodigious fig-
ure for keeping people warm indicates the enormous potential field for sav-
ing when economies are introduced.

The Netional Bureau of Standards demonstrated (T.I.B.M. 15, May 18,
1936) that frame construction, with wood shingles over building paper 3/4-
inch wood sheathing outside, and 3/h-inch plaster and metal lath (or 1/2-
inch plasterboard or wallboard alone) inside, hed an insulating value&/ of
4.6 when the 3-5/8-inch air space was unfilled. When this space was filled

E/ The unit in these tests was the number of hours required for passage of
1 B.t.u. of heat through 1 square foot of wall area per 1° F. temper-
ature difference between air on one side to air on other side.
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with mineral wool the value rose to 16.0. Corresponding figures for a k-
inch brick-veneer wall cver the same paper and sheathing and the same inte-
rior wall finish were 3.7 when the air space was unfilled and 15.1 when it
was filled (T.I.B.M. 1&),

Another interesting Bureau of Standards tabulation (T.I.B.M. 3 March k4,
1936) estimates fuel savings up to 4O percent due to the application of
simple heat-loss preventives to walls and roof of an unprotected house, and
with suitable weatherstripping and storm sash applied to doors and windows
the total savings were boosted to 60 percent.

To Jjudge the savirg that may be achieved with insulation, reference
may be made to a Canadian report embodying the results of a study made on
the distribution of heat losses in hames. The study was made on 200 average
homes of wood-frame construction, uninsulated, and without weatherstripping
or storm windows or doors. It was found that of the heat lost, 16.2 percent
was lost through the roof, 27.0 percent through the walls, 25.8 percent
through the glass, 24.6 percent by air infiltration, 4.3 percent through
the door, and 2.1 percent through other sources, including the floor. When
2 inches of insulating material was applied to the walls of these houses,
the heat loss was reduced 17.L4 Percent; and the addition of 2 inches of in-
sulation to the second-floor ceiling brought asbout a further reduction of
13.3 percent. Thus, complete insulation saved 30.7 percent of the heat loss.

Heat conservation ernd fuel saving go hand in hand. The actusl quanti-
ties of fuel that may be seved by insulation are under constant study by
technical schools and coileges. While there is some variation in the re-
sults of different tests, the savings obtained are always remarkably large.
One of the most complete and dependable studies is that conducted by the
Engineering Experiment Station, University of Illinois, on a three-story
residence of standard frame construction in Urbana, I11. Both ceiling and
walls of the houss were insulated with mineral-wool batts wherever they
could be applied conveniently, and in other places nodulated mineral wool
having a density of about 5 pounds per cubic foot was blown into place.

The results of the tests, which have been described in detail,é/ indicate
that insulation produced an average saving of approximately 30 percent in
consumption of fuei. This figure agrees closely with the 30.7 percent of
heat loss saved by insuletion given in the Canadian report to which refer-
ence has been made. Another series of tests made by the Tennessee Valley
Authority on two identical houses, one insulated with 3-5/8-inch mineral
wool and the other without that insulation, revealed a heat-saving differ-
ential in the insulated house of 44,75 percent.

5/ Babbitt, J. D., and Hyland, John J., House Insulation in Its Relation
to Canada's War Effort: Document N.R.C. 1055, National Research
Council of Canada and National Housing Administration, Department of

. Finance, Ottawa, Canada, 1942.

é/ Kratz, A. P., and Konzo, S., Effect of Insulation on Plant Performance
in the Research Residence: Heat., Pip., and Air Cond., May 1941,
pp. 318-32k.
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To determine exactly the amount of national fuel saving potentially
obtainable as of a given period is impossible. Many, if not most, of the
homes recently built are completely or partly insulated, and vast numbers
of existing homes have been insulated by blowing the insulating medium into
walls and between joists and rafters. However, in the millions of homes
still lacking insuwlation, great economies in fuel consumption can be achieved.

HOW TO INSULATE ¥

Choice of insulating materials depends largely on relative availability
and cost. Generally, mineral products are preferable because of their re-
sistance to fire, electrical short circuits, moisture, termites, vermin,
and decay. In new-home construction, if the home owner employs a competent
and responsible insulation applicator he may expect to have the insulating
done properly. The application of insulation to existing homes requires
adequate equipment and special skill. No Jjob is better than the man who
installs it. It is important that all open spaces in cellings and walls
be completely filled with the insulating medium. If barriers prevent move-
ment of the fill material, a new opening should be made beyond the barrier.
Obviously, leaky roofs and walls should be repaired, so that moisture will
not accumulate in the fill. Problems involving the relative merits of vari-
ous insulating materials and their proper application are not within the
province of the Bureau of Mines. The National Bureau of Standards has con-
ducted many studies on insulating problems, and various insulating firms
have developed knowledge and skill in application.

MINERAL INSULATION MATERIALS

Mineral Wool

Mineral wool consists of fine, interlaced mineral fibers having the
appearance of ordinary loose wool. It is a fibrous, intermeshing material
composed principally of silicates of calcium and aluminum. Mineral wool is
a generic term covering a number of similar products differentiated chiefly
by the raw materials from which they are made. "Rock wool" is made from
natural rock (a calcareous shale) or from combinations of various natural
minerals or rocks, such as limestone and shale. "Slag wool" is made from
iron, copper, or lead blast-furnace slag alone or mixed with fluxing mate-
rials. "Glass wool" is made from silica sand, soda ash, and limestone with
or without scrap glass or other materials.

The first step in making rock wool is to melt the raw materials, con-
sisting of a properly proportioned mixture of alumina, silica, and lime or
magnesia, in a cupola furnace. The molten material is then drawn from the
bottom of the cupola in a small stream, the flow and temperature of which
are regulated carefully. This molten stream is broken up by a steam jet
(at 80 to 100 pounds pressure) into minute droplets, which, while still
molten, are propelled rapidly through the air. During their cometlike
course, fine threads of material form as tails and fall in a fluffy mass
on the floor of the wool room. The fibers are then ready for use or for
manufacture into mineral-wool products. Molten furnace slag or glass is
made into wool by similar processes,
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Mineral wool is marketed in various forms. Loose wool is the rew prod-
uct as blown and without subsequent treatment. This is the material from
which all mineral-wool products are made, Nodulated or granulated wool
largely freed from shot is rolled into small pellets, so that it can be
blown into place through an air hose. It is used chiefly for insulating
houses already built. Increasing quantities of wool are fabricated into
soft, flexible quilts reinforced on one or both sides by specially treated
paper. The paper surface designed to be placed on the interior side of the
structure is vaporproofed. "Batts" are rectangular shapes made from loose
wool mixed with suitable binders and cut to the thickness and size demanded
by consumers. Batts are usually reinforced by special paper covers in the
same way as blankets. They are generally used for insulating houses during
construction, being inserted in walls, floors, or roofs between studs,
Joists, or rafters. Blankets, used frequently for insulation of industrial
furnaces, are made of loose wool treated with binders and are of various
rectangular shapes and thickness, sewed between wire, metal lath, or other
confining mediums. Loose wool with suitable binders also is compressed into
blocks for use in refrigerator, stove, and furnace insulation and into vari-
ous shapes for pipe and boiler coverings. Loose wool mixed with bentonite
or plastic fire clay and asbestos fiber is efficient as an insulating cement
for filling joints between Zzsulating blocks, as plastic insulation for ir-
regularly shaped objects, and for general heat-conservation use.

The following table gives the most recent available statistics of the
mineral-wool industry:

Production of mineral wool in the United States, 1943-44, by products

Industrial
Home insulation insulation Total
Short Short Short
Product tons Value tons Value tons Value

1943 ;

Loose wool (sold as
gteh Jaun iy, Jo 8 © 62,9781$1,720,375| 6,600 $191,584| 69,578|$1,911,959

Granulated wool 5
(sold as such) ..:277,833(10,257,797| 6,704| 219,975|284,537|10,477,772
Batad aamll Las - 56,737 4,386,006| 3,416 659,799| 60,153| 5,045,805
RIS .vpwpnns eseeel 20,317 541,256 65 2,819| 10,182 54k, 075
Felt covevevenn. eesl 6,781 791,781 | 34,764 | 5,236,679| 41,545| 6,028,460
BlockS ...iueeennns 453 40,960 11,068 1,900,450| 11,521 1,941,410
BOBrdsPlS, 821445, o - - 26,003 |12,495,640| 26,003 |12,495,640

Mineral-wool insu- ;

lating cement ...: 3,432| 238,006| 18,839 1,230,681| 22,271| 1,468,687
Blankets .......... ko2 68,862 9,111| 1,246,908| 9,513| 1,315,770
Pipe covering ..... ‘ 11 1,522 6,875( 1,443,969 6,886 1,445,491
OtRéy LIPMO) TIO0T 2 4,029 91,024 | 5,306 90k4,617| 9,335 995,641
Grand total ..‘h22!113 18,137,589 [128,751]25,533,121 [551, 52k 43,670,710
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Production of mineral wool in the United States, 1943-44, by products (Cont'd.)

Industrial
Home insulation insulation Total
Short Short Short
Product tons Value tons Value tons Value

19LL
Loose wool (sold as
sUCh) .o.eevaveenas| 59,787($1,609,235| 5,410 $188,876| 65,197| $1,798,111
Granulated wool y
(sold as such) ....|308,411(11,34k 433] 5,178 160,509 313,619(11,504,942
Batts ....eeceseeeess| 52,007| 3,633,878 7,446| 1,203,245 59,453| 4,837,123
ROLLS cuvsveoesaneass| 6,394 372,938 565 30,955| 6,959 403,893

Fel0 ;at o5 o ofus aea.sty 4,683 427,393| 38,998| 5,154,208| 43,681 5,581,601
BLOOKSF @3 o5 « sfo v olibT s - - 14,633| 1,927,618| 14,633| 1,927,618
Boards .cesecceee cess - = 36;728 21“)635)1"'85 36)728 2)"')635))4‘85
Mineral-wool insu-
lating cement ..... 1,823 135,861 10,695 825,906| 12,518 961,767
Blankets ...ececeeens 1 48| 17,353| 1,021,819 7,354| 1,021,967
Pipe covering .......| - - 5,240 958,692| 5,240 958,692
fithers J5h3shdo) ok wors b 1,34k 54,921 1,570 796,676] 2,914 851,597
Grand total .... 434 ,480]17,578,807[133,816]36,903,989][568,296]5%,482,796
Vermiculite

Vermiculite is another important mineral insulating material. It re-
ceived its name from its peculiar property of expanding and unfolding into
wormlike forms when heated. The name is applied to a group of micaceous
minerals that generally are alteration products of biotite, phlogopite, and
other varieties of mica. The most pronounced characteristic of vermiculite
is its extraordinary expansion in heating; the volume may increase up to 16
times the original. The porous nature of the expanded mineral makes it an
excellent heat insulator. It is mined chiefly in Montana, but also in
Colorado, North Carolina, South Carolina, and Wyoming, and is processed in
plants at various strategic points in the United States. It takes the form
of feather-light, resilient .pellets, which, when screened or sized to re-
move particles that are too large or too small, are used as loose fill.
Insulating cements made from expanded vermiculite screenings and bentonite
or other binder are manufactured by several firms, and at least one manu-
facturer has produced a compressed vermiculite wallboard. Plaster and con-
crete, in which vermiculite takes the place of sand or other aggregate, are
being used in rapidly increasing quantities; in addition to their heat-
insulating velue, they have acoustic properties and are light in weight.
Vermiculite precast-concrete slabs for roof, floor, or wall construction
weigh as little as 25 pounds per cubic foot and are easy to install. If
necessary, they can be sawed, cut with a knife, drilled, or railed in much
the same way as wood lumber. Tests by the Underwriters Laboratories, Inc.,
indicate that vermiculite plasters are effective in preventing the spread
of fire from one part of & building to another.

1292 - 10 -
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Production of vermiculite in the United States during recent years is
indicated in the following table. The values given in the third column for
the exfoliated product &arée based on the assumptions of an average value of
$75 a ton, f.o.b. works, and a lO-percent loss during the exfoliation process.

Screened and cleaned vermiculite sold or used by
producers in the United States, 1940-45

Value,
: screened and Value,
Yee - _ Short tons cleaned exfoliated
JOREVL A USL ., . | N 22,299 $137,698 $1,505,000
el g SRAN TR T g ... 23,438 125,440 1,582,000
1088EK NG L . . 0 1GSS oy bl < BT, 848 319,931 3,905,000
2] S e AR WA (04 S oo 46,645 471,595 3,149,000
L e R e T Ty . 54,116 541,74k 3,653,000
Q9U5 oSG2 L2 (I3 G0 L .| ~ 64,808 648,077 4,375,000

Other Mineral Insulators

Diatomite, pumice, and other porous rocks. or earths have been used for
wall insulation; and diatomite, asbestos, and magnesia (chiefly a mixture
of 85 percent technical carbonate and 15 percent asbestos fiber) are used
extensively for boiler and pipe coverings.

Aluminum foil is used to increase the value of alr spaces by reducing
transfer of heat by radiation. Clean metallic surfaces usually are good
reflectors of radiant heat, and as much of the transfer of heat across open
spaces in buildings takes place by radiation, the use of aluminum on one or
both sides of the space may reduce heat losses substantially. Aluminum
foil also is applied in crumpled form to be self-spacing.

Stiff, fibrous insulating boards having considerable structural
strength usually are not as good insulators as lighter, looser materials.
Ordinarily, the lower the density, the better the insulating value.

1292 2=
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APPENDIX "E"

INSULATION FOR HEATING AND COOLING

DEFINITION OF TERMS

British Thermal Unit. The quantity of heat
required to raise one pound of water one degree
Fahrenheit.

The thermal conductivity of a homogeneous material
one inch in thickness.

b The thermal conductance of non-homogeneous materials
or of homogeneous materials of a specified thickness
other than one inch. ‘

"g" The coefficient of heat transmission through a
building section, such as a wall, floor, or ceiling.
"U" is expressed in BTU per hour per square foot per
degree Fahrenheit difference in temperature on the
two sides of the section.

"R" The resistance to heat flow. R is the reciprocal
of U, k, or C.

IR A S -
Rerg=s B =g L RTE
The higher the R-value, the more resistant the
material or section is to the flow of heat.
Materials with high R-values have low heat losses.
REFERENCE

ASHRAE Handbook of Fundamentals, 1967

The American Society of Heating, Refrigerating and
Air-Conditioning Engineers, Inc.

Chapter 26; "Design Heat Transmission Coefficients".
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APPENDIX "G"

HEAT LOSS CAICULATIONS - TYPICAL HOUSE

Location In cities in which average design outdoor condition is -5°F. Indoor temperature
is assumed to be ?70°F., The attic is unheated. One-half the basement, under the bedrooms
and baths, is an unfinished crawl space. The remaining one-half of the basement has a
7'-0" ceiling height. Infiltration losses are estimated by the air change method.

The building i$ constructed as follows (heat transmission coefficients, U, are
in parentheses).

Walls: Wood shingles, building paper, plywood sheathing on studding;
1/2" gypsum wallboard. (U = 0.23)

Attic Wall: Same as above. (U = .23)

Basement Walls: 10" Concrete. (U = 0.10)

Roof: Asphalt shingles; 15# building paper, 25/32" wood sheathing on rafters.
(U = 0.44)

Ceiling: 1/2" gypsum wallboard. (U = 0.60)

Windows: Double-hung wood windows (80% glass area)., (U = 1.02)

Aluminum sliding doors, Dining Room: (U = 1.13) v

Floors: Maple on yellow pine sub-floor (U = 0,28)

Floor (Basement and garage): 4" concrete on 4" porous fill (U 0.11)

Floor Area 1474 sq. ft.
Reference: ASHRAE Handbook of Fundamentals, 1967

The American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
Chapter 27, "Heating load" pp. 463-465.
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UNINSULATED (No storm doors or sash)

Ceiling Glass Infiltra-

Room or Space Walls & Roof Floor & Door tion Totals
éedroom l;nHall“éﬂéiosets 3,140 6,190 2,290 2,370 1,900 15,890
Bath 2 880 950 350 L60 390 3,030
Bath 1, and Linen 760 . 14220 450 Lé0o 500 3,390
Bedroom 2 & Closets 1,260 4,020 1,490 1,220 1,230 9,220
Bedroom 3 & Closets 2,500 3,920 1,450 1,910 1,200 10,980
Hall | - 1,880 700 - 590 3,170
Foyer, Vestibule & Closet 230 2,730 - 1,750 1,670 6,380
Dining Room 290 2,990 - 5,420 1,830 10,530
Living Room 3,240 7,140 - 4,210 4,370 18,960
Kitchen 1,030 3,650 - 1,910 . 2,240 8,830
Laundry & Closet 1,740 2,910 - 1,300 2,400 8,350
Garage 1,520 2,330 1,210 2,150 3,230 10,440
Design Totals 16,590 39,930 7,940 23,160 21,550 109,170
Operating Totals 16,590 39,930 7,940 23,160 10,775 98,395
Percentages 16.9 40.5 8.1 23.5 11.0 1000
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INSULATED
FHA MINIMUM =
50 Btuh/sq.ft. floor area

(With storm doors and sash)

Ceiling Glass Infiltra-
Room or Space Walls & Roof Floor & Door tion Totals
Eédroom 1, Hall & Closets 3,140 1,650 2,290 1,120 1,900 10,100
Bath 2 880 250 350 220 390 2,090
Bath 1, and Linen 760 320 450 220 500 2,250
Bedroom 2 & Closets 1,260 1,070 1,490 580 1,230 5,630
Bedroom 3 & Closets 2,500 1,640 1,450 900 1,200 7,090
Hall - 500 700 - 590 1,790
Foyer, Vestibule & Closet 230 720 - 960 1,670 3,580
Dining Room 290 790 - 3,170 1,830 6,080
Living Room 3,240 1,900 - 1,980 4,370 11,490
Kitchen 1,030 970 - 900 2,240 5,140
Laundry & Closet 1,740 770 - 840 2,400 5,750
Garage 1,520 2,990 1,210 2,150 3,230 11,100
Design Totals 16,590 12,970 7,940 13,040 21,550 72,090
Operating Totals 16,590 12,970 7,940 13,040 10,775 61,315
Percentages 27,0 21.2 12.9 21.3 17.6 100.0
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INSULATED (With storm doors and sash)
NMWIA RECOMMENDATIONS

Ceiling Glass Infiltra-
- Room or Space Walls & Roof Floor & Door tion Totals
Bedroom 1, Hall & Closets 960 790 - 570 1,120 1,900 5,340
Bath 2 270 120 90 220 390 1,090
Bath 1, and Linen _ 230 150 110 220 500 1,210
Bedroom 2 & Closets 380 510 © 370 580 1,230 3,070
Bedroom 3 & Closets 760 500 360 - 900 1,200 3,720
Hall - 240 170 - 590 1,000
Foyer, Vestibule & Closet 70 350 - 960 1,670 3,050
Dining Room 90 380 i 3,170 1,830 5,470
Living Room 950 910 - 1,980 4,370 8,210
Kitchen 310 L60 - 900 2,240 3,910
Laundry & Closet 480 370 - 840 2,400 4,090
Garage 550 1,430 1,210 2,150 3,230 8,570
Design Totals 5,050 6,210 2,880 13,040 21,550 48,730
Operating Totals 5,050 6,210 2,880 13,040 10,775 37,955
Percentages 13.3 16.3 7.6 34.4 28.4 100.0
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APPENDIX "H"

PROCEDURE FOR ESTIMATING ANNUAL HEATING CONSUMPTION
OF "TYPICAL" HOUSE

METHOD USED

"Degree Day Method"” as detailed on pp. 12/106-12/107 in
"Gas Comfort Heating and Cooling & Fuel Comparisons”,
American Gas Association, Inc.

FORMUIA
- o
F = fuel consumption for the estimated period.
U.C.F. = unit consumption factor, or quantity of fuel
used per day. Based on Utilization Efficienty
(E) of 67%, U.C.F. = ,00548 (Interpolated).
(Table 12-48a, p. 12/107)
Nb = calculated hourly heat loss.
°D = number of degree days for the estimated period.
5000 degree days used in examples.
Ce = temperature correction factor; Table 12-48b,
p. 12/107). C. = :942 (Interpolated for
outside design” temperature of -5°F).
COMMENTS

1. Results, in therms, converted to cubic feet by multiply-
ing by 96.62,

2., Cost of heating estimated at¢

0.15 per therm.

* Utilization Efficienty (E) values for oil and gas systems
vary in references from 40% to 80%. An E of 67% was selected
for illustrative purposes, with deliberate intent towards
conservativeness in this selection.
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HH-I-521D

April 24, 1969

SUPERSEDING

Fed. Spec. HH-I-521C(In part)
October 10, 1946 :
(See 6.6)

FEDERAL SPECIFICATION

INSULATION BLANKETS, THERMAL
(MINERAL FIBER, FOR AMBIENT TEMPERATURES)

This specification was approved by the Commissioner, Federal Supply Service,
General Services Administration, for the use of all Federal agencies.

1. SCOPE AND CLASSIFICATION.

1.1 Scope. This specification covers mineral fiber thermal insulation blankets for use in housing
and other buildings at ambient temperatures.

1.2 Classification.

1.2.1 Types. Thermal insulation blankets shall be of the following types, as specified (see 6.2):

Type I - Blaenkets with no membrane coverings.
Type II - Blankets with a non-reflective membrane covering one principal face.
Type III - Blenkets with & reflective membrane covering on one principal face.

1.2.2 Sizes and thermal resistance (R) values. Sizes and thermal resistance (R) values of insula-
tion blankets shall be in accordance with table I, as specified (see 6.2).

TABLE I. Sizes;/ and thermal resistance (R) values

Width, inches 3/
Type R valuesg/ excluding flanges Length
¢ | 11, 19 15, 23 96 inches or
less
TT5 200 Tee) sotqstdsn19 11, 15, 19, 23 Lengths of 96 inches
| i or less in precut
§ ‘ pieces.
| { Lengths over 96
| E inches in rolls.

;/ All size listed are not available from all manufacturers. For other sizes,
consult manufacturers.
2/ Insulation blankets of the same R value, but from different manufacturers,
may vary appreciably in thickness (see 6.4). For R values other than
those listed, consult manufacturers. Thermal resistance (R) values
apply to the mineral fiber only, as defined in 3.5.
For buildings utilizing steel studs, widths of 16 and 24 inches are available.

2. APPLICABLE DOCUMENTS.

2.1 Specifications and standards. The following documents of the issue in effect on date of
invitation for bids or request for proposal, form a part of the specification to the extent specified
herein:

Federal Specifications:

UU-P-268 - Paper, Kraft, Untreated Wrapping.
PPP-B-636 - Box, Fiberboard. 5

PPP-B-640 - Boxes, Fiberboard, Corrugated, Triple-Wall.
FPP-B-1055 - Barrier Material, Waterproofed, Flexible.

FSC 5640
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Federal Standard:
Fed. Std. No. 123 - Marking for Domestic Shipment (Civilian Agencies).

(Activities outside the Federal Government may obtain copies of Federal Specifications, Standards,
and Handbooks as outlined under General Informastion in the Index of Federal Specifications and
Standards and at the prices indicated in the Index. The Index, which includes cumilative monthly
supplements as issued, is for sale on a subscription basis by the Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C. 20402.)

(Single copies of this specification and other product specifications required by activities outside
the Federal Government for bidding purposes are available without charge at the General Services
Administration Regional Offices in Boston, New York, Washington, D.C., Atlanta, Chicago, Kansas City, Mo.,
Fort Worth, Denver, San Francisco, Los Angeles, and Seattle, Wash.)

(Federal Government activities may obtain copies of Federal Specifications, Standards, and Handbooks
and the Index of Federal Specifications and Standards from established distribution points in their
agencies.)

Military Standards:

MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-129 -~ Marking for Shipment and Storage.

(Copies of Military Specifications and Standards required by contractors in connection with specific
procurement functions should be obtained from the procuring activity or as directed by the contracting
officer.)

2.2 Other publications. The following documents form a part of this specification to the extent
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or
request for proposal shall apply.

American Society for Testing and Materials (ASTM) Publications:

C 167 - Methods of Test for Thickness and Density of Blanket-or-Batt-Type Thermal
" Insuleting Materials.

C 177 - Methods of Test for Thermal Conductivity of Materials by Means of the
Guarded Het Plate.

C 445 - Methods of Test for Normal Total Emittance of Surfaces of Materials 0.0L
in. or less in Thickness at Approximetely Room Temperature.

E 84 - Method of Test for Surface Burning Characteristics of Building Materials.

E 96 - Methods of Test for Water Vapor Transmission of Msterials in Sheet Form.

(Application for copies should be addressed to the American Scciety for Testing and Materials,
1916 Race Street, Philadelphia, Pa. 19103.)

Underwriters' Laboratories, Inc.:

Building Masterials List.
(Application for copies should be addressed to the Underwriters' Leboratories, Inc., Walt Whitman
Road, Melville, N.Y. 11749; 207 E. Ohic Street, Chicago, Ill. 60611; and 1655 Scott Boulevard,
Santa Clara, Calif. 95050.)

National Classification Board:

National Motor Freight Classification Rules,

(Application for copies should be addressed to the National Classification Board, 1616 P St., N.VW.,
Washington, D.C. 20036.)
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Uniform Classification Committee:

Uniform Freight Classification Rules.

(Application for copies should be address to the Uniform Classification Committee, 202 Union
Station, 516 W. Jackson Blvd., Chicago, Illinois 60606.)

(Technical society and technical association specifications and standards are generally available
for reference from libraries. They are also distributed among technical groups and using Federal
agencies.)

3. REQUIREMENTS.

3.1 Material. The basic material shall be fibers made from mineral substances such as rock, slag,
or glass processed from a molten state into fibrous form.

3.2 Construction. The insulation blankets shall consist of flexible units composed of felted

mineral fibers in rolls or flat cut pieces, with or without various combinations of attached membrane
coverings, as required.

3.2.1 Type I. Type I insulation blankets shall have no membrane coverings and shall have dimensions
and physical properties to be self supporting when placed between structural members having standard
spacings. A partial covering for identification purposes shall be permissible.

3.2.2 Types II and III. Types II and III insulation blankets shall have a non-reflective or re-
flective membrane covering, as applicable, on one principal face. The membrane coverings shall be
vapor resistant and shall extend beyond the longitudinal edges of the insulation to provide flanges for
attachment to structural members. When required, a vapor permeable membrane covering shall be provided
on the opposite face as specified (see 6.2). When not specified in the contract or purchase order, a
vapor permesble membrane covering on the opposite face may be provided at the supplier's option.

3.3 Membrane coverings.

3.3.1 Vapor permeance. When tested in accordance with 4.4.2.1, vapor resistant membrane coverings
shall have a vapor permeance of not more than 1 perm and vapor permesable membrane coverings shall have
a vapor permeance of not less than 5 perms.

3.3.2 Surface emittance. When tested in accordance with h.h.2.2, reflective membrane coverings
shall have a surface emittance of 0.05 or less.

3.4 Dimensional data. The dimensions of insulation blankets shall be determined in accordance with
h.4,3.1.

3.4.1 Thickness. The thickness of insulation shall be not less than that required to provide the
thermal resistance (R) value specified (see table I, 3.5 and 4.4.3.2). When thickness limitations are
imposed by the size of structural members, the maximum acceptable thickness of insulation to provide
the required thermal resistance (R) value shall be as specified (see 6.2).

3.4.2 Dimensional tolerance.

3.4.2.1 Length. The tolerance on the specified length shall be as follows:

96 inches or less -1/2 inch
over 96 inches -0.5 percent

3.4.2.2 Width. The tolerance on the specified width, excluding any attaching flanges, shall be as
follows:

+ 1/2 dinch
Type I = 0/

Type IT and III +1/L4 inch

3.5 Thermal resistance. When determined in accordance with L4.4.3.2 the thermal resistance (R) val-
uve of insulation blankets, excluding membrane coverings, expressed as a reciprocal of thermal conductance
(C) shall be not more then 10 percenb below the R value specified (see 1.2.2 and 6.3)5
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3.6 Surface burning characteristics. Insulation blankets, excluding membrane coverings, shall have
a flame spread classification not greater than 25 and a smoke developed classification not greater than

50 (see 4.4.3.3).

3.6.1 The label of Underwriters' Laboratories, Inc., or listing with reexamination in the Under-
writers' Laboratories, Inc. Building Material List, may be accepted as evidence that the insulation
blankets conform to the above requirement.

3.6.2 1In lieu of the UL label, or listing with reexamination, the contractor may submit indepen-
dent proof, satisfactory to the contracting asgency, that the insulation blankets conform to the above
requirement.

3.7 Identification marking.

3.7.1 Insulation blankets. Insulation Blankets shall be marked with the manufacturer's name or
trademark, the thermal resistance (R) value of the insulation (see 6.3), and the thickness to obtain
this thermal resistance (R) value. On each type I insulation blanket, the indentification marking —
shall be printed on a partial facing, branded, or indelibly marked. On types II and III insulation
blankets, the indentification marking shall be printed on the vapor resistant membrane covering at
intervals not exceeding 8 lineal feet.

3.7.2 Shipping bags and wrapping. Shipping bags and wrapping (see 5.1) for insulation blankets
shall be marked with the manufacturer's name or trademark, the length, width, thickness, the R value S5
of the insulation, and the square feet of insulation.

3.7.3 Shipping containers. Shipping containers (see 5.2) for insulation blankets shall be
marked with the manufacturer's name or trademark, the length, width, and the R value of the insula-
tion.

3.8 Workmanship. Insulation shall be clean, dry, and free of extraneous materials. Fibers shall
be evenly distributed and insulation and facings shall be sufficiently coherent to be unaffected by
handling and installation.

Lk, QUALITY ASSURANCE PROVISIONS

k.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order,
the supplier is responsible for the performance of all inspection requirements as specified herein.
Except as otherwise specified in the contract or order, the supplier may use his own or any other
facilities suitable for the performance of the inspection requirements specified herein, unless dis-
approved by the Govermment. The Government reserves the right to perform any of the inspections set
forth in the specification where such inspections are deemed necessary to assure that supplies and
services conform to prescribed requirements.

4.2 Sempling.

4.,2.1 Lot. Unless otherwise specified (see 6.2), a lot shall consist of all insulation of the S
same type and size submitted for inspection at the same time.

4.,2.,2 Visual and dimensional examination of end item. Sampling for this examination shall be in
accordance with level S-2 in MIL-STD-105. The Acceptable Quality Level (AQL's) for defects listed in
table II shall be 2.5 percent defective for major defects and 6.5 percent defective for minor defects.

4.,2.3 Sampling for tests. Sampling for tests shall be in accordance with level S-2 in MIL-STD-105.
The AQL for tests shall be 4.0 percent defective.

-~
)

h.2.k Sempling unit. The sample unit for visual and dimensional examination and tests shall con-
sist of 8 linear feet of insulation.

4,3 Examination. : {

4.3.1 End item. Insulation selected in accordance with 4.2.2, shall be examined for defects listed
in table II. Dimensions shall be determined in accordance with 4.Lk.3.1.
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TABLE II. Classification of defects, end item

Defects Major Minor

Type of insulation not as specified------=-=-c-cmmcmca-cun
Dimensions not as specified or not within tolerances-=-----
Unclean or wet insulation-=----=-meecccmmcmcmcccem e ae
Foreign material in insulation-=--e--e-coommmmmoomoooooo
Identification marking not as required (see 3.7)=---------
Facing material missing, badly torn, punctured, or

L

inadequately bonded to insulation----=--c-m-cecec—cmcmoaa- X
Damage or defects affecting function or serviceability---- x
Damage or defects not affecting function or servicability- X

4.3.2 Inspection of preparation for delivery. An inspection shall be made to determine that packaging,
packing and marking requirements of section 5 are complied with. Defects shall be scored in accordance
with table III. For examination of contents the sample unit shall be one shipping container fully pre-
pared for delivery selected just prior to the closing operations. Defects of closure listed shall be
examined on shipping containers fully prepared for delivery. The lot size shall be the number of shipping
containers in the end item inspection lot. The inspection level shall be S-2 and the AQL shall be L de-
fects per hundred units.

TABLE III. Classification of preparation for delivery defects

Examine Defects
Markings (exterior) Omitted; incorrect; illegible; or improper
size, location, sequence, or method of
application.
Materials Any component missing, or damaged.

|
Workmanship t Inadequate application of components such
E as incomplete closure of container flaps,
i loose strapping, inadequate stapling.

Bulging or distortion of container.

4.4 Test methods.

k..l Specimens. Membrane coverings and insulation blankets shall be separated from each other and
tested separately as indicated.

4.4k,2 Tests for membrane coverings.

4, 4.2.1 Vapor permeance. Vapor permeance shall be determined in accordance with procedure A of
ASTM E 96 (see 3.3.1).

Lk.4,2.2 Surface emittance. Surface emittance shall be determined in accordance with ASTM C L45
(see 3.3.2).

L4,h.3 Tests for insulation blankets.
4.4.3.1 Dimensions. Dimensions shall be determined in accordance with ASIM C 167 (see 3.k4).

4.,4.3.,2 Thermal resistance. Thermal resistance shall be calculated from thermal conductivity or
thermal conductance as determined in accordance with ASTM C 177. When specimens exceed 4 inches in
thickness, the specimens may be split in halves and average test results of the upper and lower halves
totaled for calculation of the R value (see 3.5).

4.,4.3.3 Surface burning characteristics. The flame spread and smoke developed classifications shall
be determined in accordance with ASTM E 84 (see 3.6).
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5. PREPARATION FOR DELIVERY
5.1 Packaging. Packaging shall be level A, B, or C, as specified (see 6.2).
5.1.1 Level A.

5.1.1.1 Precut pieces. Precut pieces of insulation furnished in widths, lengths and quantities as
specified (see 3.25, shall be packaged in a bag or wrapped with material meeting the requirements of
PPP-B-1055, B-1 or B-2. The wrap or bag shall be secured by stitching, tape, adhesive, or staples.

5.1.1.2 Rolls. - Rolls of insulation furnished in widths, lengths, and quantities as specified (see
6.2), shall be packaged in a bag or wrapped with material meeting the requirements of PPP-B-1055, B-1
or B-2. The wrap or bag shall be secured by stitching, tape, adhesive, or staples.

5.1.2 Level B(see 6.7).

5.1.2.1 Precut pieces. Precut pieces of insulation furnished in widths, lengths, and quantities
as specified fsee 3.25, shall be packaged in a bag or wrapped with material meeting the requirements of
UU-P-268, grade B, The wrap or bag shall be secured by stitching, tape, adhesive, or staples.

5.1.2.2 Rolls. Rolls of insulation furnished in widths, lengths, and quantities as specified (see
6.2), shall be packaged in a bag or wrapped with material meeting the requirements of UU-P-268, grade B.
The wrap or bag shall be secured by stitching, tape, adhesive, or staples.

5.1.3 Level C. The insulation shall be packaged to afford protection against deterioration and
damage from the supplier to the initial destination.

5.2 Packing. Packing shall be level A, B, or C, as specified (see 6.2).

5.2.1 Level A. When specified (see 6.2), insulation of like description shall be packed in a close-
fitting box conforming to PPP-B-636, class weather-resistant or PPP-B-640, class 2, grade A. The boxes
shall be closed and strapped in accordance with the applicable specification or appendix thereto. = The
gross weight of the triple wall box shall not exceed 200 pounds. The gross weight of the PPP-B-636 box
shall not exceed the weight limitations of the box specification.

5.2.2 Level B. When specified (see 6.2) insulation of like description shall be packed as required
for level A except that boxes shall be domestic or class 1 as applicable.

5.2.3 Level C. The insulation shall be packed in a manner which will insure arrival at destination
in satisfactory condition and be acceptable to the carrier at lowest rates. Containers and packing
shall comply with Uniform Freight Classification Rules or with National Freight Classification Rules.

5.3 Marking.

5.3.1 Civil agencies. In addition to markings required by the contract or order, the packages shall
be marked in accordance with Fed. Std. No. 123.

5.3.2 Military agencies. In addition to markings required by the contract or order, the packages
and shipping containers shall be marked in accordance with MIL-STD-129.

6. NOTES

6.1 Intended use. All types of insulation are intended for use as thermal insulatiom in bousing
and other buildings at ambient temperatures.

6.2 Ordering data. Purchasers should select the preferred options permitted herein and include
the following information in procurement documents:

(a) Title, number, and date of this specification.

(b) Type {(see 1.2.1).

(c) Length, width, and R value {see 1.2.2 and +table I).

{d) Requirements for vapor parnen: menbesne covering {see 3.2.2).

(e) When required, the maximum acceptable thickness to provide the specified R value
(see 3.4.1).

(f) size of lot, if different from L.2.1.

(g) Selection of applicable level of packaging and packing reouired (sce 5.1 and 5.2).

gh Quantity of insulation regquired (see 5.1.1 and 5.1.2).

ig When fiberboard boxes are required for shipping containers [see 5.2.1).

N
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6.3 Thermal resistance R velue. R is the reciprocal of the thermal conductance (C) and can be
calculated as follows:

1 t
b=g Sg
Where:
t = Thickness of insulation in inches.
k = Thermel conductivity value in Btu in./hr. sq. ft. O, at 75°F. mean temperature.
C = Thermal conductance value in Btu/hr.sq.ftoF.

6.4 Insulation thicknesses. Insulation is produced by different manufacturers at different der=iti
therefore, there is a wide veriation in thickness for the same R value between various manufactur
No effort should be made to relate any specific R value to any specific thickness. The commerciszl
thicknesses generally available renge from 1-1/2 to 7 inches.

6.5 Industrial insulation blankets. Mineral fiber insulation blankets for industrial applicatiuc:
are covered by HH-I-558.

6.6 Supersession data. Blowing and pouring wool, formerly covered by this specification, are uw
covered by HH-I-1030.

6.7 Level B packaging (see 5.1.2) has been developed by GSA for Civil agency procurement, Ior %
procurement, details of Level B packaging, when required, should be developed at the time of procur:
when all conditions are known.

Lt

6.8 Improved total thermal performance msy result from products employing reflective surface
menbrane(s) when installed according to the manufacturer's specifications. Ideal resistance valiuves of
reflective air spaces are shown in the ASHRAE Guide and Data Book, "The Handbook of Fundamentals”.

6.8.1 Building Materials and Structures Report 151, "Thermal Resistance of Airspaces and Fibrous
Insulations Bounded by Reflective Surfaces', published by the National Bureau of Standards under date of
November lh, 1957, includes data indicating that combinations of fibrous insulation and air spaces having
one or both sides reflective may depart from the values for the ideal type of air space. Copies of
BMS 151 may be obtained from the Superintendent of Documents, U.S. Government Printing Office,
Washington, D.C. 20402.

MILITARY CUSTODIANS: Military Coordinating Activity:
Navy - YD ‘ Army - ME
Air Force = 8k
Review activities: Preparing activity:
Navy - YD
Air Force - 84 GSA-FSS

User activities:
femy - ME, CE

Navy =- None
Air Force -~ None

* U.S. GOVERNMENT PRINTING OFFICE: 1970 - 395-553/135

1 with General Services Administration, acting as an age-

Order for tnis publication are to he nizc
e tien 2 of this specification to obtain extra copies and i~

for the Superintendent. of Documents. )
documents referenced herein. Pricel concs
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July 29, 1966

SUPERSEDING
Fed. Spec. HH-I-521¢ (In part)
October 10, 1946

FEDERAL SPECIFICATION

INSULATION, THERMAL (MINERAL FIBER, FOR
PNEUMATIC OR POURED APPLICATION)

This specification was approved by the Commissioner, Federal Supply Serv-
ice, General Services Administration, for the use of all Federal agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers min-
eral fiber thermal insulation for use in hous-
ing and other buildings by pneumatic or
pouring application.

1.2 Classification. Insulation shall be of
the following types and classes, as specified
(see 6.2) :

Type I—Pneumatic application.

Type II—Poured application.

Class a—Loss on ignition 1 percent or

less. \

Class b—Loss on ignition 12 percent or

less.

2. APPLICABLE DOCUMENTS

2.1 Specifications and standards The fol-
lowing specifications and standards, of the
issues in effect on date of invitation for
bids or request for proposal, form a part
of this specification to the extent specified
herein.

Federal Specification:
UU-S-48—Sacks, Shipping, Paper.

Federal Standard:

Fed. Std. No. 123—Marking for Domes-
tic Shipment (Civilian Agencies).

(Activities outside the Federal Government may
obtain copies of Federal Specifications, Standards,
and Handbooks as outlined under General Informa-
tion in the Index of Federal Specifications and
Standards and at the prices indicated in the Index.
The Index, which includes cumulative monthly sup-
plements as issued, is for sale on a subscription
basis by the Superintendent of Documents, U. S.
Government Printing Office, Washington, D. C.
20402.

(Single copies of this specification and other
product specifications required by activities outside
the Federal Government for bidding purposes are
available without charge at the General Services
Administration Regional Offices in Boston, New
York, Washington, D. C., Atlanta, Chicago, Kansas
City, Mo., Dallas, Denver, San Francisco, Los
Angeles, and Seattle, Wash.

(Federal Government activities may obtain copies
of Federal Specifications, Standards, and Hand-
books and the Index of Federal Specifications and
Standards from established distribution points in
their agencies.)

Military Standards:

MIL-STD-105—Sampling Procedures
and Tables for Inspection by At-
tributes.

MIL-STD-129—Marking for Shipment
and Storage.

(Copies of Military Specifications and Standards
required by contractors in connection with specific
procurement functions should be obtained from the
procuring activity or as directed by the contracting
officer.)

2.2 Other publications. The following doc-
uments form a part of this specification to
the extent specified herein. Unless other-
wise indicated, the issue in effect on date
of invitation for bids or request for pro-
posal shall apply.

American Society for Testing and Mate-
rials (ASTM) Publications:

C 177—Thermal Conductivity of Mate-
rials by Means of the Guarded Hot
Plate.

(Application for copies should be addressed to
the American Society for Testing and Materials,
1916 Race St., Philadelphia, Pa., 19103.)

FSC 5640
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U. S. Department of Commerce Commer-
cial (CS) Standard:
CS131—Industrial Mineral Wool Prod-
ucts, All Types, Testing and Report-
ing.

(Application for copies should be addressed to
the Superintendent of Documents, U. S. Government
Printing Office, Washington, D. C., 20402.)

3. REQUIREMENTS

3.1 Material. Mineral fiber insulation
shall be rock, slag, or glass processed from
molten state into fibrous form.

3.1.1 Type I. Type I insulation shall ke
mineral fibers as originally processed or
further mechanically processed, to produce
a mineral fiber insulation suitable for pneu-
matic application.

3.1.2 Type II. Type II insulation shall be
mineral fibers mechanically granulated for
pouring application.

3.2 Physical requirements. Insulation shall
conform to the requirements in table I (see
44).

TABLE 1. Physical requirements

y Types I and II

i A, Class a Class b
Thermal conductivity, maxi-
mum Btu/hr. sq. ft. (deg.
F./in.) at 75°F. mean
temperature ............... 0.32 0.32
Moisture adsorption, maxi-
mum percent by weight .... 2 1
Nonfibrous content, maxi-
mum percent by weight .... 20 20
Density, pef. ..ccvvevnnn.n. 4 or less (4 or less
Loss on ignition, percent .... |1 or less| 12 or less

3.3 Marking. Each bag of insulation shall
be marked with the following:

(a) Name of manufacturer.

(b) Type of insulation, pouring or pneu-

matic.

(¢) Weight of insulation per bag.

(d) The statement, “The manufacturer
recommends these maximum cov-
erages at these minimum thick-
nesses to provide the levels of in-
stalled insulation resistance (R)
values shown”.

(e) Filled-in table on insulation including
the following:

R value Minimum thickness

Maximum net
coverage

Minimum weight per
square foot

To obtain an in-

e ationtsbaistatie Installed insulation should

be not less than:

Contents of this bag
should not cover

The weight per square foot of
installed insulation should

R of: more than: be not less than:
RE= 22 SR e R, inches thick|............ square feet|............. Ibs. per sq. foot
Ri=agms S RRiE .= inches thick|............ square feet{............. Ibs. per sq. foot
Rr=3 13 woong fentssmls inches thick|............ square feet!............. lbs. per sq. foot
o R B inches thick|............ square feet|............. lbs. per sq. foot
(f) Builder’s statement. ‘“This insulation 4. QUALITY ASSURANCE PROVI-
has been installed in conformance  SIONS
with the above recommendations i
4.1 Responsibility for inspection. TUnless

to provide a value of R—........

using ........ bags of this insula-
tion to cover ...... square feet of
area.”’

(g) Place for builder’s signature, com-
pany name, and date.

3.4 Workmanship. Insulation shall be free
of extraneous materials, and shall be clean
and air dry.

2

otherwise specified in the contract or pur-
chase order, the supplier is responsible for
the performance of all inspection require-
ments as specified herein. Except as other-
wise specified, the supplier may utilize his
own facilities or any commercial laboratory
acceptable to the Government. The Govern-
ment reserves the right to perform any of
the inspections set forth in the specification
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where such inspections are deemed neces-
sary to assure that supplies and services
conform to prescribed requirements.

4.2 Sampling.

4.2.1 Lot. Unless otherwise specified (see
6.2), a lot shall consist of each type and
class of insulation in sacks that are submit-
ted for inspection at the same time.

422 For examination. Sampling for vis-
ual examination shall be according to level
S-4 in MIL-STD-105.

4.2.3 For tests. Sampling for tests shall
be according to level S-1 in MIL-STD-105.

4.3 Examination.

4.3.1 End item. Insulation shall be exam-
ined for defects listed in table II. The ac-
ceptable quality levels (AQL’s) for defects
shall be 2.5 percent defective for major de-
fects and 4.0 percent defective for minor
defects.

TABLE II. Classification of defects, end item

Defects i Major | Minor
Type and class not as specified .. | X
Extraneous materials in the
ansalation® L8l . % ST 1., X
Dirty or damp insulation ........ X
Sacks not marked .......... Lt X

4.3.2 Examination of preparation for de-
livery requirements. An inspection shall be
made to determine that the packing and
marking comply with the requirements in
section 5. Defects shall be scored in accord-
ance with table III. The sample unit shall be
one shipping container fully prepared for
delivery. Sampling shall be in accordance
with MIL-STD-105. The lot size shall be the
number of shipping containers in the end
item inspection lot. The inspection level
shall be S-2 with an AQL of 4.0 defects per
hundred units.

HH-1-1030

TABLE III. Classification of preparation for
delivery defects

" Examine Defects

Markings Omitted; incorrect; illegible, im-
proper Size, location, sequence, or
method of application.

Materials Sacks missing, damaged, or not com-
pletely filled.

Workmanship | Inadequate or improper closure of
sacks.

4.4 Tests (see 3.2).

4.4.1 Acceptance. The AQL for tests
shall be 6.5 percent defective.

4.4.2 Thermal conductivity. The K factor
shall be determined in accordance with
ASTM C 177 using the density determined
in 4.4.5.

4.4.3 Moisture adsorption. Amount of
moisture absorption shall be determined in

accordance with section VII of CS131.

4.4.4 Nonfibrous content. Amount of shot
shall be determined in accordance with sec-
tion IX of CS131, except that the specimen
shall be heated to 800°F. for 20 minutes
prior to test.

4.4.5 Density. Prepare a wood box having
inside dimensions of 12 by 12 by 12 inches.
Fill box loosely, by blowing or pouring, with
insulation and screed or level flush with the
top of the box. Drop the box on a firm sur-
face from a height of 6 inches; repeat three
times, and the residual space thus obtained
after each drop shall be filled loosely by
blowing or pouring and leveled with the top
of the box. After the third drop, the box
and contents shall be weighed and the tare
weight of the empty box deducted. Express
the net weight of the insulation in pounds
per cubic foot (p.cf.).

4.4.6 Loss on tgnition. Remove moisture
by heating in an oven at 220°F. for 30 min-
utes. Place a 10 gram specimen in a porce-
lain crucible, then place the crucible in a cool
muffle. furnace, and expose to a tempera-
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ture of 800°F. for a period of 2 hours. Re-
move the crucible from the furnace, cool
to room temperature, and weigh the cruci-
ble. Deduct the weight of the crucible, and
then calculate the loss in weight as a per-
cent of the original specimen weight.

5. PREPARATION FOR DELIVERY

5.1 Packing. Packing shall be level A, B,
or C as specified (see 6.2)

5.1.1 Level A. Insulation shall be packed
in sacks conforming to UU-S-48, 6-6x(1).
The gross weight shall not exceed 40
pounds.

5.1.2 Level B. Insulation shall be packed
in sacks conforming to UU-S-48, 3-3x. The
gross weight shall not exceed 40 pounds.

5.1.3 Level C. Insulation shall be packed
to insure carrier acceptance and safe deliv-
ery at destination in containers complying
with the rules and regulations applicable to
the mode of transportation.

5.3 Marking.

5.3.1 Civil agencies. In addition to mark-
ings required by the contract or order, the
sacks and shipping containers shall be
marked in accordance with Fed. Std. No.
123.

5.3.2 Military activities. In addition to
markings required by the contract or order,
the sacks and shipping containers shall
be marked in accordance with MIL-STD-129.

6. NOTES

6.1 Intended use. Both types and classes
of mineral fiber insulation are intended for
use as thermal insulation in housing and
buildings at ambient temperatures.

6.2 Ordering data. Purchasers should se-
lect the preferred options permitted herein
and include the following information in

" procurement documents:

(a) Title, number, and date of this speci-
fication.

(b) Type and class (see 1.2).

(¢) Size of lot, if different from 4.2.1.

(d) Level of packing required (see 5.1).

6.3 R value. R is the amount of resistance
a material has to flow of heat, and can be
calculated ds follows:

t

R =
k
Where:

t = Thickness of insulation in inches.

k = Thermal conductivity factor in Btu/
hr. sq. ft. (deg. F./in.) at T75°F.
mean temperature.

CUSTODIANS:
Army—MO(ERDL)
Navy—YD

Air Force—69

Review activities:
Army—MO
Navy—YD
Air Force—69

Review/user information is current as of the
date of this document. For future coordina-
tion of changes to this document, draft cir-
culation should be based on the information
in the current Federal Supply Classification
Listing of DOD Standardization Document.

7¢U.S. GOVERNMENT PRINTING OFFICE: 1967-252-522/249

Orders for thig publication are to be placed with General Services Administration, acting as an agent

for the Superintendent of Documents.
other documents referenced herein.

4

See section 2 of this specification to obtain extra copies and
Price 5 cents each.
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APPENDIX "I"

U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

HOUSING PRODUCTION SCHEDULE FOR FISCAL 1969-1978 DECADE

April, 1970

Total Starts Subsidized

Fiscal and Subsidized Unsubsidized Mobile New and
Year Rehab. New Units Homes Rehab.
1969 2,001 1,803 363 198
1970 1,850 1,540 L50 310
1971 2,040 1,535 475 505
1972 2,330 1,680 450 650
1973 2,650 1,955 450 695
1974 2,930 2,200 400 730
1975 3,085 2,355 %00 730
1976 3,060 2,330 350 730
1977 3,060 2,330 350 730
1978 2,994 25272 812 722
TOTALS 26,000 20,000 4,000 6,000

(A1l figures in thousands)
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APPENDIX "J"

REFERENCES

pl

p 3

p 6

p 7

P9

a)

b)

a)

a)

b)

c)

a)

b)

c)

Typical House. Plans purchased from House Plan Head-
quarters, New York City.

Characteristics of Typical House, Bureau of the Census
and Department of Housing and Urban Development, based
on latest annual data (1967).

Statement of Mr. Hollis M. Dole, Assistant Secretary,
Mineral Resources, Department of the Interior; Before
the Subcommittee on Minerals, Materials and Fuels of
the Senate Subcommittee on Interior and Insular Affairs,
on November 12, 1969.

"Outlook for Energy in the United States"
The Chase Manhattan Bank, Energy Division, p 947.

"United States Petroleum Through 1980"
United States Department of the Interior; p xiii

I.C. 7166 April 1941 "Home Insulation; An Effective
Conservation and National Defense Measure", by
Paul M. Tyler - United States Department of the Interior

I.C. 7220 September 1942 "Home Insulation with Mineral
Products - Conservation of Fuel for War", by Oliver Bowler
United States Department of the Interior.

I.C. 7388 October 1946 "Home Insulation with Mineral
Products---Conserves Fuel - Reduces Cost - Increases
Comfort", by Oliver Bowles

United States Department of the Interior.

Federal Specification HH-I-521D, April 24, 1969
Commissioner, Federal Supply Service,
General Services Administration.

ASHRAE Handbook of Fundamentals, 1967

Chapter 27, "Heating Load", pp 463-465

The American Society of Heating, Refrigerating, and
Air-Conditioning Engineers, Inc.

"Gas Comfort Heating and Cooling & Fuel Comparisons"”
American Gas Association, Inc., pp 12-97 ff.

"Housing Production Schedule for Fiscal 1969-1978 Decade"
United States Department of Housing and Urban Development.

"Gas Facts"
American Gas Association, Inc.; Table 110., p 121.
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APPENDIX "K"

NATIONAL MINERAL WOOL INSULATION ASSOCIATION
211 East 51st Street, New York, N. Y. 10022
Executive Director: Sheldon H. Cady

Membership List

L. C. Cassidy & Son, Inc., Indianapolis, Indiana
Certain-teed/Saint Gobain Insulation Corp., Bala Cynwyd, Pa.
Forty-Eight Insulations, Inc., Aurora, Illinois

Industrial Products Co., Inc., Mount Pleasant, Tenn.
Johns-Manville Sales Corporation, New York, N. Y.

N. L. Morell Company, Bethlehem, Pennsylvania

National Rock Wool Sales, Inc., Lagro, Indiana

Owens-Corning Fiberglas Corporation, Toledo, Ohio

Rock Wool Manufacturing Company, Leeds, Alabama

Premium Brand Insulation Group of Susquehanna Corp.,Pueblo, Colo.
Tex-Ark Rockwool Corporation, Texarkana, Arkansas

United States Mineral Products Company, Stanhope, New Jersey

United States Pipe and Foundry Company, Birmingham, Alabama
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TELEPHONE:

531-5432

ilnlm ¥. Driscoll & To., Inc.

DEWEY DRIVE AT MAcGILL AVENUE
ELLICOTT CITY, MARYLAND 21043

Sep’t=-18th-1970

Mr.C.G.Rebozo
Chm of Board
Key Biscayne Bank
05 West Mclintire Street
Miami, Florida...33149.

Dear Mr., Rebozo:

While | realize your time is extremely valuable, taking
time out to read the attached clipping could throw con-
siderable light on the obstacles confronting the best
PRESIDENT we have had to govern us in years,

| am in possession of something very valuable to this ad-
ministration, which | would like to discuss personally
with you and it is my hope that you may have to come north
to either Washington, D.C., or New York City real soon.

Hoping to have the pleasure of a short conference with you
at your convenience, | beg to remain,

Respectfully yours,

caneC

encl!

jjd/ad

D .
sy

ENGINEERING DESIGNING SUPERVISION CONSTRUCTION
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A slow burn is suffusing the

~— White House cn the tactics of

holdovers from previous.Dem-

- ocratic administrations in qu-

otaging Nixon programs.

The revolt of Justice Depart-
ment lawyers against the Nix-
on administration’s civil rights
policy in the dexay on enfore-
ing desegregation orders in 30
Mississippi school districts is
only one case in point.

White House insiders have
run down another case in the

" foreign aid program. They say

this involves trickiness and de-
ception by Democratic admin-
istration holdovers in cxaxmmé,
White House' approval fo;

_questioned program.

Nixon Cabinet members and
administrators are now on no-
tice to watch more carefully

the actions of holdover offi-

cials. Repubucqn congressmen
and scnators complam that
they are dealing with the same
old officials on programs and
projects of concern to their
states and districts.

In some cases, it is claim-
ed, advance im‘ormation on lo-
cal projects is “leaked” by
holdover officials to Demo-
cratic congressmen and sena-

~ tors who get the jump on their

Republican "colleagues in an-
nouncing the projects.

In other cases, according to
the White House complamants
the details of Nixon programs
are taken up with staff mem-

. pers in the offices of Sen. Ed-

ward M. Kennedy or Sen. Ed-
mund S. Muskie for modifica-
tion before being put in final
form for submission to the
White House.

In still other cases, the at-

tempt of some liberal Repu
cans to bridge over differe
with the liberal Demﬂc itic

establishment has caused trou-
ble. The office of Welfare Sec-
retary Robert H. Finch, ene of
Nixon's closest asscciates,
comes under criticism in this
respect {rom White Eouse con-
servatives. This is in part a
legacy of Finch’s attempt to
appoint a doctor opposed by
the American Medical Asso-
ciation as chief medical officer
of the Health, Education and
Welfare department.

All this merely emphasizes
the point that two factions are
growing up in the Nixon ad-
ministration, paralleling the
division which still continues
in the Republican party. The
White House group, for the
most part, is either non-
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invoived or on the conserva
tive side.

Recent - amomtgc “to the
White Hou:e staff, former
newsmen Clark R. \L,)l‘”*mou
and Lyn Nofziger, terd to rein
force the posm.m of Harry
Dent, former administrative
assistant to Sen. Strom Thur-
mond, who is emerg '1" as a
formidable figure -in White
House affairs.

Higher-ranking officiails
such as H. R. Haldeman, as-
sistant to the President, and
John D. Erlichman, counsel to
the President, are less knowl-
edgeable about the inner work-
ings of the Washington politi-
cal system. Some of the now |
Cabinet members have been |
far removed from the inner
turmoil of the ROpuolicm par-
ty. Such Presidential advisers
as Dr. Henry A. Kissinger and
Daniel P. Moynihan are nov-
ices at the poh tical game and
insensitive to the nuances of
the long struggle in the GOP
between the conservatives and
the liberals from which Nixon
has emerged as the common
denominatar.

But the President has shown
that he is not insensitive tc his
middle man position, and it is
reported that he shares the
concern of some of the White
House staffers on two points:
The problem of the holdover
officials of the Kennedy-
Johnson administration and
the effects on the conserva-
tives of bridging the gap with
Democratic and Republican
liberals.

It is an old story in the Re-
publican party that many of
its nominees in the past 25
years might as well have been
Democrats. That resentment
led to the nomination of Sen.
Barry Goldwater in the do-
and-die attempt of 1964 which
alienated the liberal wing of
the GOP in even g“eate" de-
gree than conservatives had
previously been alienated by
the Willkie, Dewey and Eisen-
hower nominations.

Nixon was the best compro-
mise both sides could {ind in
1968. But the old {ires of mu-
tual contempt and suspicion
have not died out. Resolving
the inner conflicts of the Re-
publican party is a continu-
ing problem for Nixon. )




MEMORANDUM

THE WHITE HOUSE

WASHINGTON
September 26, 1970

o 3lte fzor

CONFIDENTIA T

MEMORANDUM FOR: PETER FLANIGAN
HARRY FLEMMING
GEORGE SHULTZ
ARNOID WEBER

The President has requested that representatives of organized
labox (not those who are labor experts; actual representatives
of organized labor) be appointed to every Commission that we
announce. Chuck Colson has been given the responsibility for
our efforts to win the support of the union leadership and

the rank and file. You should work with him on implementing
the President's request.

Thank you.

JOHN R, BROWN III
cc: H. R, Haldeman

A, Butterfield
C. Colson
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MEMORANDUM

THE WHITE HOUSE

WASHINGTON

September 26, 1970

g _’f“,/"fﬁ,‘.(’

GONEIDENTIAT

MEMORANDUM FOR: MR, KLEIN

Chuck Colson has been given responsibility for our effort

to win the support of the union leadership and the rank and file.
The press treatment will be a very major part of our effort.

The President would like you to work with Colson on getting out
the word about how the President is winning the workingman vote
and how this Administration is pro-workingman, not anti-labor
as other Republican Administrations have appeared to be.

In particular, you should arrange to have regular media
briefings for the labor press particularly on key economic

issues.
Thank you.

JOHN R, BROWN III
cce R, Haldeman

H.

A, Butterfield
C. Colson

R. Finch

D. Moynihan

D. Rumsfeld
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September 26, 1970

MEMORANDUM FOR: HARRY DENT
MURRAY CHOTINER

it has been requested that you see to it that all of our
Hepublican candidates address themselves to the subject
of the "working man" and the "build America' theme on
a regular basis, You should work with Jim: Keogh and
Chuck Colson on having some good position papers
prepared and distributed to the candidates.

Please submit a2 report to the Office of the Staff Secretary
on what actions are taken to comply with the above request.

Thank you.

JOHN R, BROWN III

ce: H, R, Haldeman
&, Dutterfield
C. Colson
J. Keogh
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September 26, 1970

MEMORANDUM FOR: PETER FLANIGAN
HARRY FLEMMING

it has been requested that you work with Chuck Colson
on arranging for the appointment of a trade unionist to
a top level post in the Administration.

Please submit 2 report on what actions are taken to comply
with this request.

Thank you.
JOHN R, BROWN I
ce: H, R, Haldeman
A, Butterfield
. Colson
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By wts  NARA Datp 2lelze September 26, 1970

GONIIDENTIAL

MEMORANDUM FOR: JOHN EHRLICHMAN

It has been requested that you assign - someone to work
with Secretary Hodgson, Director Shultz and Chuck Colson
in an effort to try to identify some area in which we can
clearly pre-empt the field with a pro-labor cause,

Please submit 2 report on what actions are taken to comply
with the above request.

Thank you,

JOHN R, BROWN II1
o 2 H. B, Haldeman

'~/K: Butterfield
C. Colson
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September 26, 1970

GCOMEIDENTIAL/EYES ONLY

MEMORANDUM FOR: JOHN DEAN

It has been requested that you arrange for the Department of

Justice to initiate and sustain a major attack on left wing/Communist
infiltration of the labor movement {the National Rank ané File
Conference, State, County, and Municipal Employees in

New York, etc.) You should coordinate this with Chuck Colson

who has responsibility for our effort to win the support of the

union leadership and the rank and file,

Please submit a report on what actions are taken to comply
with the above request.

Thank you.

JOHN R, BROWN 11
cnt H. R, Haldeman

“#, Butterfield
C. Colson
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" Dale sn@(/g.(, September 26, 1970

COMNFIDENTIAL

MEMORANDUM FOR: CHUCK COLSON

The President has requested that you meet with the
Attorney General to discuss the Seafarers matter currently
in the Justice Department.

Thank you.

38 o

JOHN R, BROWN III

H. R. Haldeman
&, Butterfield
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September 26, 1970

D 3heleet

SONFIDENTIA L.

MEMORANDUM FOR: DWIGHT CHAPIN

The President requested that a meeting be arranged with
Usery and Colson to discuss our efforts to win the support
of the union leadership and the rank and file.

Thank you.

JOHN R, BROWN 11X
cee H., R. Haldeman

&7 Butterfield
C. Colson
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0-41 ,‘ : ,,5""“/53“’ September 26, 1970

MEMORANDUM FOR: GEORGE SHULTZ

The President has requested that we proceed with some

initial implementation of the Rosow blue collar report

even if it is only symbolic. Would you please coordinate

this with Chuck Colson who has been assigned the responsibility
to coordinate our effort to win the support of the union leadership
and the rank and file,

Please submit a2 report on what actions are taken to comply
with the above request.

Thank you.

JOHN R, BROWN III

cc: H, R, Haldeman
A, Butterfield
. Colson

Reproduced at the Richard Nixon Presidential Library and Museum




o 3lelzoe

September 26, 1970

MEMORANDUM FOR: JEB MAGRUDER

It has been requested that you insure that all of our speakers
address themselves to the subject of the "working man' and
the "build America' theme with regularity. You should

work with Jim Keogh and Chuck Colson on having some good
position papers prepared and distributed to the Administration
spokesmen.

Please submit a report to the Office of the Staff Secretary on
what actions are taken to comply with the above request.

Thank you.

JOHN R, BROWN 1

cc: H., R, Haldeman
“X. Butterfield
J. Keogh
. Colson
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September 26, 1970

MEMORANDUM FOR: HARRY FLEMMING

It has been requested that you insure that representatives
of organized labor are appointed to virtually every
Commission that we announce. Would you please work
with Chuck Colson on devising a plan to insure that this
request is implemented.

Please submit a report on what actions are taken to comply
with the above request.

Thank you.

JOHN R, BROWN 1II-
cec: H. R, Haldeman

—#, Butterfield
C. Colson
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CHURCH LEAGUE OF AMERICA

422 NORTH PROSPECT STREET ¢ WHEATON. ILLINOIS 60187

October 12, 1970

Miss Rose Mary Woods

Secretary to the President of the
United States

The White House

wWashington, D. C.

Dear Rose Mary:
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Here is one of the most shocking reports ever brought
to our attention and compiled by our undercover
intelligence agents in recent years!

eyes A copy of this must be put into the hands of the
Mrs. Alfred O'Gara President and the Vice President of the United States.

This seems to be the planning center for most of the

revolutionary activity which is taking place within
the United States, and it is operating within the

shadow of the Capitol domel!l
Since;ely yours:

Edgar C. Bundy
Executive Secretary

ECB:jp
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THE INSTITUTE FOR POLICY STUDIES

During the past seven years, the theory behind many anti-war protests
and disruptive activities designed to force social change - activities
which in Latin America would be termed revolutionary - can be traced
directly to the Institute for Policy Studies.

During the same period, the Institute for Policy Studies has operated
a major peace offensive among Senators and Congressmen in Washington,
attacking government spending on defense and the war in Southeast Asia.

And, concomitantly, many of those supported financially by the Institute
have been among the leaders of self-styled revolutionary movements in many
segments of our society. The Students for a Democratic Society and New
Mobe through Jews for Urban Justice and the Committee for Returned Volunteers
to the New Party and the underground press in Washington, D.C. have benefited
from the largess distributed by the Institute.

[The Institute for Policy Studies (IPS) occupies a four-story town
house at I520 New Hampshire Avenue, N.W., Washington, D.C. 20036 (202/aAD 4-
9382), and was organized in a six-month period in 1963 by Marcus Raskin
and Richard Barnet. Soon after its formation, the Peace Research Institute,
operating in Washington with funds from the Institute for International
Order, also known as the Earl D. Osborn (EDO) Foundation, under the direc-
tion of Arthur Yaskow merged with IPS.

The Encyclopedia of Associations describes IPS in its own words as a
“"center of intellectual activity in which scholars and government officials
can exchange ideas and collaborate on some of the problems most critically
in need of new thought." The entry for IPS continues:

"Appoints fellows who frame the research questions they
pursue and are able to take independent and critical positions.
Work of the fellows has three basic goals: 'to study the gov-
ernmental process at first hand to describe more adequately
the social, political, and economic reality within which major
public problems must be considered; to fashion possible solu-
tions to some of these problems; and to consider how these
solutions might be put into effect through the institutions
of society.' Sponsors seminars, conferences, and lectures."”

A more realistic statement of IPS's purpose is given by one of its
co-directors, Arthur Vaskow. Writing in the Spring 1968 issue of New
University Thought, he states:

"The Institute is not just an ordinary research center
because it's committed to the idea that to develop social
theory one must be involved in social action and in social
experiment. And therefore, the Institute stands on the bare
edge of custom in the United States as to what an educational
research institution is, as against what a political insti-
tution is. By standing on that bare edge, it creates tension."

Waskow makes his personal preference plain in this article explaining,
"I have a gut preference for disorder....,” and in academic terms details

{(Cont.)
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his rationale for action as:

"If one has identified an end goal which one considers
desirable, then if one translates that good bodily into
the present as a means to the achievement of the end, one
has avoided the problem of judging whether certain means
are legitimate to achieve certain ends." (Editorial
emphasis added).

IPS is a non-profit, tax exempt institution incorporated in the District
of Columbia with an annual budget variously estimated to be between $225,000
and $400,000.

Massive support has been given to IPS by various foundations. These
include the Edgar Stern Family Fund, the Samuel Rubin Foundation, the Ford
Foundation, the Milbank Foundation, the Commonwealth Fund, the Jacob
ziskind Trust, the Palisades Foundation, the National Board of Missions
of the Presbyterian Church, the Field Foundation, the Edward Janss Founda-
tion, the Cudaby Fund, Community Research and Development, Inc.,, and the
Louis M. Rabinowitz Foundation. Private donations have also been given
to IPS by individuals including Michael Gellert, Walter E. Meyer, Jennifer
Cafritz, Irving Lauck, and the late James P. Warberg.

IPS is overseen by nineteen trustees under the chairmenship of Philip
Stern of Washington, D.C. Other trustees are Robert Hertzstein of the law
~ firm of Arnold, Fortas & Porter; Arthur Larson, an Undersecretary of Labor .
in the Eisenhower Administration; Gerard Piel, editor of Scientific American;
James Dixon, president of Antioch College; and Hans Morgenthau of the
University of Chicago. 2

Other trustees, according to the Wafggnitonian, December, 1969, are
drawn from among the founders of IPS and include:

/')

Richard J. Barnet, who formerly worked for the State Department and
the Arms Control and Disarmament Agency. After becoming co-director of
the Institute, he wrote two books, Intervention and Revolution and The
Economy of Death.

Robb Burlage, who was a research director for the Planning Office
of the State of Tennessee. Since becoming a fellow, he has undertaken
a study of urban health problems and analyzed the use of resources in
Appalachia.

Christopher C. Jencks, a writer on education and poverty issues for
The New Republic and other magazines. With David Riesman, Jencks published
The Academic Revolution, a study of higher education. Presently he directs
an allied institute in Cambridge, Massachusetts.

Milton Kotler was a lecturer at the Urban Training Center for Christian
Missions in Chicago before joining IPS. He was instrumental in founding
a community corporation in a Columbis, Ohio neighborhood which gave him
the material for his book, Neighborhood Government.

Donald N. Michael, who was a senior staff member at the Brookings
Institution, joined IPS to study the political impact of technological
change; he is now at the University of Michigan.

(Cont.)
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Numbered among the trustees are the co-directors, appointed annually
by the nine "resident fellows" and earning between $10,000 and $20,000
for the academic year. [Resident fellows are: Milton Kotler, Arthur ‘askow,
Frank Smith, Marvin Hollow, Christopher Jencks, Gar Alperovitz, Robb Bur-
lage, Marcus Raskin, and Richard Barnet (phonetic spellings)].

Additional to the “"resident fellows," a term "horrowed" from the
English university system, IPS has a number of "visiting fellows" who are
mostly former Institute students given a year's tenure and a salary of
something under $10,000 each. [at present the "visiting fellows" include
Leonard Rodberg; James Garrit; Betty Garman; Cherif Guellal, former
Algerian Ambassador to the United States; Ralph Stavins and Motal Moccibi
phonetic spellings)].

Next in IPS's hierarchy are the very numerous "associate fellows" who
are involved with specific lectures, seminars, projects, etc. At the
bottom are the Institute students. Until the fall of 1969, the Institute
had some twenty students each academic year; but with no curriculum and
no traditional teaching, the practice has been ended. However, students
are still a part of IPS's structure and are recruited from Antioch College,
the University of California at Berkeley, the University of Illinois,

Reed College, and the Virginia Theological Seminary. These students are
called "research fellows" and receive a stipend for a specific project.

The original Board of Trustees in 1963, as listed by IPS, consisted
of Thurman Arnold, formerly a Court of Appeals judge, now senior partner
of Arnold, Fortas & Porter, Washington, D.C.; Richard J. Barnet; David F.
Cavers, a law professor formerly an assistant dean at Harvard; James Dixon,
President of Antioch College; Freeman Dyson, Physicist, Princeton, N.J;
Robert M. Herzstein, attorney; Arthur Larson, Director of the World Rule
of Law Center; Hans J. Moraenthau, Professor of Political Science, Uni-
versity of Chicago; Steven Muller, Director of the Center of International
Studies, Cornell University; Gerard Piel, publisher of the Scientific
American; Marcus Raskin; David Riesman, Professor of Political Science,
Harvard University; Philip M. Stern, formerly Deputy Assistant Secretary
of State; and James P. ‘arburg, author and foreign policy analyst.

Over the past seven years, the list of those involved in IPS activities
has grown to vast proportions and include many of our best known radical
militants. For example, a June 1965 conference "yYouth in Politics"”
attafcted as participants Robert Parris [Moses], Donna Richards and Court-
land Cox of SNCC: Tom Hayden, Phil Hutchings, Terry Jefferson, Mrs. Bessie
Smith and Connie Brown of the Newark Community Union Project (NCUP).

Other names which appear in various IPS publications as taking an
active role as either staff or seminar leaders include:

Rev. Channing E. Phillips Jack Heller Julian Bond

Harold Taylor Arthur Miller Charles Osgood

pon Michael David Rioch I.F. Stone

David Bazelon ponald Michael Rick Margolies

Emile Benoit Carolyn McKnight Michael Tigar

Oscar Gass Karl Hess Ralph Featherstone

Paul Goodman Richard Kaufman lvanhoe Donaldson

Harvey Perloff Frank Smith Stephen Hess (now a Special
Felipe Pazos Topper Carew Assistant to President Nixon

for Urban Affairs)
Y
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Co-directors of IPS since jts formation have been Richard J. Barnett
and Marcus G. Raskin, while the most vocal of the "fellows" has been
Arthur |. Waskow.

Richard Barnet , 41, a visitor to Hanoi in 1969, was graduated from
Harvard Law School in 1954. After working for the Boston law firm of
Choate, Hall & Stewart, Barnet joined the U.S. Department of State, work-
ing in the U.S. Disarmament Administration as a GS 15, and serving at
one time as the deputy director of political research for the U.S. Arms
Control and Disarmament Agency. In 1963, prior to the formation of IPS,
Barnett gained some attention in a broadcast over Radio Moscow when he
q;ated that the banning of nuclear weapons tests was in the common interest
of both the U.S. and the U.s.S.R. - the date of the broadcast very appro-
priately, April 1.

Marcus G. Raskin, 36, who has been associated with the SDS Radical
Education Project (REP), was indicted and acquitted in the Boston anti-
draft conspiracy trial in which he was a co-defendant with Dr. Benjamin
Spock, Rev. William Sloane Coffin, Jr., Mitchell Goodman and Michael
Ferber.

With the title, "Chairman, The Committee for the Formation of a New
party," Raskin was instrumental in forming the “New Party," in the immediate
aftermath of the 1968 Democratic Party Convention.

an informed article on the Institute for Policy Studies by Shirley
Scheibla in Barron's (10/6/69) provides the following information:

vur. Raskin's Washington career began in 1960, when he
served as clerk and free lance writer to several Congressmen,
including Representatives Kastenmeier, Herman 701l (D., Pa.),
James Roosevelt (D., Calif.) and William S. Moorhead (D., Pa.).
Mr. Raskin soon co~authored a report with Mr. Waskow for
Representative Kestenmeier. Copyrighted in 1961, it was
titled 'Deterrence and Reality,' and so far as can be deter-
mined, constituted the first advocacy of U.S. unilateral dis-
armament on Capitol Hill. Mr. Waskow subsequently expanded
the report into a book, The Limits of Defense.

"according to a press release by Representative Kasten-
meier, Mr. Raskin also served as group secretary for the Liberal
Papers, a collection of essays written by more than a dozen
professors for a number of Democratic Congressmen, made public
early in 1962. Among other things, the essays urged the U.S.
to allow Russia to plug into this country's warning defense
system (DEW); recognize and admit to the United Nations Com=
munist East Germany, Red China, North Korea and North Vietnam;
unilaterally abandon nuclear tests; break up NATO; abandon
Berlin and neutralize central Europe under terms proposed by
Communist Poland.

"with the advent of the New Frontier, Mr. Raskin was called
to the White House to join the special staff of the National
Security Council as an aide to McGeorge Bundy, who now heads the
Ford Foundation. Mr. Raskin also served as a member of the Ameri-
can delegation to the 18-nation disarmament conference at Geneva.

(Cont.)
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uMy. Raskin subsequently became chairman of the Commi ttee
for the Formation of a New Party. On August 1, 1968, the Com=
mittee issued a statement by the chairman in which he said the
New Party swill stand for the dismantling of an obsolete, dan-
gerous military establishment that is over-extended and over-
reaching. It will insist that there be an arms control and
disarmament law in the U.S. applicable to citizen and police
as well.... It will insist that revolution in other nations
or insurgencies therein should not cause interventions and

suppressions by the american military.'"

Arthur |. Waskow, 37, now described as the nsenior resident fellow"
of IPS, is the 1ink between the area of so-called nresponsible dissent”
and the storm troopers of ‘the New Left.

A native of Baltimore, Maryland, \Waskow was educated at John Hopkins
University and subsequently the University of Wwisconsin. From 1959 to
1961, he was a legislative assistent to Representative Robert W. Kasten=
meier (D., Wisc.): and from 1961 until he joined 1PS in 1963, Viaskow was

a senior staff member of the Peace Research Institute.

waskow has become a familiar figure at anti-war demonstrations since
those at the Pentagon in 1967 through the Chicago riots of 1968 to the
cambodian/Kent State demonstrations in Washington. [at this latter event,
Waskow tried to organize civil disobediance at a “"street jevel,"” but was
speedily and with some physical violence rejected as lacking sufficient
knowledge of street fighting tactics')

a full documentation of Art Waskow's radical activities is beyond the
scope of this article; however these activities include active membership
in Jews for Urban Justice [Waskow authored a special freedom haggadah -
passover prayerbook], the New Mobilization Committee to End the War in
vietnam, and in the National committee for a Sane Nuclear Policy.

In August, 1965, Waskow represented IPs at a meeting at the Center
for the Study of Democratic Institutions, santa Barbara, california,
which led the following year to a National Conference for a New politics
(NCNP) in Chicago. In 1967, Waskow attended the first NCNP convention
in Chicago; subsequently he was jdentified on the floor of the U.S. House
of Representatives as "one of the founders and leaders of the NCNP."

Associated with the SDs Pcdical Education Project, Waskow wrote to
the SDS New Left Notes in 1067, taking jssue with an aspect of spbs “phil-
osophy" but stating that ngince jcining sps in 1963 I have had nothing to
complain about.” And in 1969, the obviously still satisfied Waskow con~
tributed $500 to the Weathernan bail fund for those arrested during the
“pays of Rage" in Chicago.

In 1968, according to the Washington post, Waskow helped plan the
demonstrations at the pemocratic National Convention. After the Convention
he wrote:
nrhe lesson Of Cchicago is guerrilla politics = not
guerrilla war. The urban guerrilla in a developed country
is the man who uses his social niche and involvement as a
pase of action, the way rao used Yenan = not the man who

. (Cont.)
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throws a rock and ducks into the alley.... Our armies of the
night need new recruits - to get them we must invent a polit-
ical course of action, not new street tactics."”

And following the 1968 Waskow directive, IPS has indeed moved toward
a political course of action by developing the New Party; but at the same
time, new street tactics for disruption have been planned, developed and
promilgated!®

The New Party was announced in a press statement by Marcus Raskin on
August 1, 1968, with Patricia Saltonstall handling the public relations.
After a flurry of activity around the 1968 presidential elections which
involved, among others, a national executive consisting of Raskin; Christo-
pher Jencks; Daniel Fivel, D.C. Democratic National Committeeman; Cornelius
Gibbons, New York; Gentry Fowler, SCLC; Gore Vidal; Or. Benjamin Spock;

Rev. Andrew Young and David Frost of New Jersey. {others involved included
Mario Savio, one-time Berkeley Free Speech Movement jeader, and Peter Yarrow,

" member of the Peter, Paul and Mary folk group. convicted and jailed in 1970

on a morals chargel.

The New Party became dormant after the election leaving IPS with the
time to concentrate on escalating dissent at two different levels.

On one level, seminars, briefings and research were made available
to liberal legislators and their aides providing them with anti-war, anti-
defense spending materials and theories.

on another level, IPS takes credit for taking leadership roles in
such diverse activities as the formation of Federal Employees for a Demo-
cratic Society (FEDS) , the Washington chapter of the Committee of Returned
volunteers (CRV), the Drum and Spear Bookstore (managed by former SCLC
organizer Ralph featherstone who died in a bomb explosion immediately prior
to the commencement of the H. Rap Brown trial in Maryland), Jews for Urban
Justice, and various community control of police projects.

The growth of Washington's two underground newspapers, the Free Press
and the Quicksilver Times, was encouraged by IPS (despite this support,
the Free Press folded this year) as a part of its "supporting social experi-
ments” approach. In 1969, the Institute worked with Washington's Urban
Law Institute and the United Church of Christ in an attempt to deny license
renewal to station WMAL-TV on the grounds that it failed to serve washington's
black community.

In June, 1970, the New Party was revivified at the Milwaukee Strategy
Action Conference, a conference at which the New University Conference
(NUC) , as SDS=-oriented group, and the Communist-dominated Chicago Peace
Council took active organizing roles.

A New Party workshop becawme official on the proposal of Professor
Sidney M. Peck, a former member of the Wwisconsin State Committee of the
Communist Party, U.S.A. More than forty delegates attended the workshop,
and it was agreed to set up "Regional Action Conferences" to further the
New Party. It was announced that Sidney Lens, a leader in the Chicago
Peace Council and a formmer leader of the Revolutionary Workers League,
cited as subversive and communist by the Attorney General of the United
States, would serve on the New Party advisory board.

G- {Cont.)
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In a subsequent release signed by Lou penfrow and Bob Terpstra
announced that Dr. Spock and Gore Vidal "have rejoined the New Party
as honorary Chairmen."”

amd with the stated goal of destroying the two-party system and
"the agressive militarization of the Nation," the New Party continues
to organize.

Arthur Waskow was also at the Milwaukee conferxence; and with Rennie
Davis of the Chicago Conspiracy trial and Michael Lerner, a former SDS
activist now working with the Seattle Liberation Front, presented a plan
to "liberate Washington" as a protest against the war in Southeast Asia.
The proposal to n]iberate" the capital is linked to five demands:

1. The immediate withdrawal of all U.S. troops from Southeast
Asia.

2. The immediate provision of $5,500 a year guaranteed income
for every family of four.

3. The immediate liberation of all political prisoners,
including the Black Panthers, the Conspiracies, draft
resisters, and G.I. deserters.

4. The immediate liberation of the people of Washington from
their special colonial status.

5., The immediate end of the complicity of all American institu-
tions - colleges, universities, corporations, synagogues,
churches - with the war machine and the machinery of police
repression at home.

preparations for the n1iberation” action include the formation of
"new Liberation Collectives and Brigades, and strengthen those collectives
already in existence so as to do local organizing against local institutions
of genocide and to prepare for the Disruption/Liberation of Washington."
The date the various brigades are to converge on Washington is as yet un-
determined.

The Liberation Brigades intend to spend “at least a week" in Washington
and to achieve their ends write that "stopping washington means: ;

1. Holding teach-ins with Federal employees, inside their
agencies, on the real effects of their agency's policies.

2. Demanding to meet with the General Staffs of genocidal agencies
like the Army, CIA, HEW, etc., so as to receive full disclosure,
with documents, of their policies and decisions over the last 20
years - that demand to be enforced by closure of the agencies
if necessary. i

3. Holding public, televised interviews on the Capitol lawn of
Members of Congress who have supported genocide at home or
abroad - that process to pe enforced by sit-downs at the
Capitol if necessary.

4. Blocking the bridges and highways to the pentagon and the CIA.

-7 (Cont.)
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5. Halting the machinery of conscription and enlistment.
6. Stopping the collection of taxes for war and repression.

7. Opening up all the government's hospitals, caféteriaé,
etc. to all people.

L3

8. Liberating some Federal agencies, as the Peace Corps was
in May, to serve the real needs of real people.

9. Turning over military reservations to people who need
housing.

And many many other actions.

Throughout this process, the Movement will work and act not
as an atomized mass of thousands of lonely individuals under the
command of an Executive Committee, but as a multitude of collectives,
each of which has decided how to carry out its own commitments.
Some collectives may decide to act in classic Gandhian style, to
fill the jails; others may seek to remain sufficiently mobile as
to avoid arrest. But all will be dedicated to stop the work of
genocide."

Doubtless this plan is designed to implement a Waskow theory published
in the Saturday Review in 1965 when he wrote that as revolutionists force
tyranny to stop them, they will gain increasing acceptance.

Another 1970 project of the Institute for Policy Studies is designed
to study industrial security. Over the signature of Marcus Raskin, a letter
went to some 500 corporations, most of them working on secret government
contracts, seeking information vas a starting point" on the "person or
persons in charge of your security program.” According to Raskin, some
200 corporations replied, and in the context of the plan to »]iberate”
Washington, it is frightening to speculate as to the use this information
will be put. :

Not content with the Washington base, IPS is spreading its organiza-
tional network and already has the Cambridge Institute under the direction
of Gar Alperovitz and Christopher Jencks, the San Francisco Institute with
Barry Veisberg and Alan Haber taking a leadership role. Studies are con-
tinuing apace related to an Institute in Toronto with Gerry Hunnius involved
in the planning, and in Atlanta with Julian Bond actively involved.

The influence of IPS on government at the highest levels is never
stated, incapable of exact analysis but can be evaluated against such
random items as:

* Stanley L. Newman, an IPS associate fellow is Chief of the
Planning and Relocation and Public administration Branch of the
pivision of Program Development and Evaluation in the Model Cities
and Governmental Relations office of the Office of Housing and
Urban Development.

*+ Art Waskow was asked by American University to serve as an "expert
consultant"” to the federally funded AU Center for the Administration
of Justice. An American University spokesman said that Mr. Waskow
"may occasionally lecture on police problems."
(Cont.)
-8-
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% Jack Heller, an associate fellow, is director of the Office
of Development Programs for the Bureau for Latin America of
the Agency for International Development.

% Richard Barnet and Hans Morgenthau are advisors to the
Council for a Livable world. Art Waskow and »fellow” Leonard
Rodberg, former bureau chief with the Arms Control and Dis-
armament Agency, have worked for the Council. The Council

ijs the third highest spender of the lobbying organizations
which filed reports in 1968, and takes credit for assuring
the original election victory of Senator George McGovern, by
having its membership contribute $22,000 to his campaign.

* Representatives Bradford Morse, Rosenthal and Kastenmeier,
all members of the group called Members of congress for Peace
Through Law whose vice-chairman is Senator McGovern, have
attended “"seminars" at 1PS headquarters.

* Since 1963, the publishing industry has printed more than 20
books and 2,000 articles on IPS or by IPS ngellows." Garry
Wills will be responsible for the next in the December , 1970
jssue of Esquire which is provisionally entitled, "Does IPS
Know Something We Don't Know?" A "sneak preview” indicates
another favorable to IPS eulogy.

The Institute of Policy studies provides a link between distinguished
elected and appointed officials and the psychotic revolutionaries of the
New Left. If ever the New party, through the actions of its SDS and SNCC
storm Troopers seizes power, or through academic subterfuge steals power,
for surely they will never attain power through the democratic process,
then at that time we can expect the Fellows of the Institute of Policy
Studies to become the Commisars of the regime.

October 9, 1970
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