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FIRE RESEARCH AND SAFETY ACT OF 1967

THURSDAY, MAY 18, 1967

HOUSE OF REPRESENTATIVES,
COMMA. YEE ON SCIENCE AND ASTRONAUTICS,

SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DEVELOPMENT,
Washington, D.C.

The subcommittee met at 10 a.m., in room 2325, Rayburn House
Office Building, Hon. Emilio Q. Daddario (chairman of the sub-
committee) presiding.
Mr. DADDARIO. The meeting will come to order.
Dr. Hollomon and Dr. Astin come to the table.
Gentlemen, it is expected that these hearings on H.R. 6637, which

is the Fire Research and Safety Act of 1967, and which was introduced
by Chairman George P. Miller of California, the chairman of the full
Committee on Science and Astronautics, will run into next week and
will take 3 full days of hearings. The bill would amend the National
Bureau of Standards Act to authorize the Bureau to inaugurate a fire
research and safety program.
H.R. 6637 is as follows:

[H.R. 6637, 90th Cong., first sess.]
A BILL To amend the organic net of the National Bureau of Standards to authorize a fire

research and safety program, and for other purposes
Be it enacted by the Senate and House of Representatives of the United States

of America in Congress assembled, That this Act may be cited as the "Fire Re-
search and Safety Act of 1967."

DECLARATION OF POLICY

SEC. 2. Congress finds that a comprehensive fire research and safety program
is needed in this country to provide more effective measures of protection against
the hazards of death, injury, and damage to property. The Congress finds that
it is desirable and necessary for the Federal Government, in carrying out the
provisions of this Act, to cooperate with and assist public and private agencies.
The Congress declares that the purpose of this Act is to amend the Act of March
3, 1901, as amended, to provide a national fire research and safety program
including the gathering of comprehensive fire data; a comprehensive fire research
program; fire safety education and training programs; demonstrations of new
approaches and improvements in fire prevention, control and reduction of death,
personal injury and property damage. Additionally, it is the sense of Congress
that the Secretary should establish a fire research and safety center for admin-
istering this Act and carrying out its purposes, including appropriate fire safety
liaison and coordination.

SEC. 3. The Act entitled "An Act to establish the National Bureau of Stand-
ards" approved March 3, 1901, as amended (15 U.S.C. 271-278e), is further
amended by adding the following sections:
"SEC. 16. The Secretary of Commerce (hereinafter referred to as the 'Secre-

tary') is authorized to—
"(a) Conduct directly or through contracts or grants—

"(1) investigations of fires to determine their causes, frequency of occur-
rence, severity and other pertinent factors;
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"(2) research into the causes and nature of fires, and the development

of improved methods and techniques for fire prevention, fire control and
reduction of death, personal injury and property damage;
"(3) Educational programs to—

"(A) inform the public of fire hazards and fire safety techniques, and
"(B) encourage avoidance of such hazards and use of such tech-

niques;
"(4) fire information reference services, including the collection, analysis,

and dissemination of data, research results, and other information, derived
from this program or from other sources and related to fire protection, fire
control and reduction of death, personal injury, and property damage;
"(5) educational and training programs to improve, among other things—

"(A) the efficiency, operation, and organization of fire services, and
"(B) the capability of controlling unusual fire-related hazards and

and fire disasters; and
"(6) projects demonstrating—

"(A) improved or experimental programs of fire prevention, fire con-
trol, and reduction of death, personal injury, and property damage,
"(B) application of fire safety principles in construction, or
"(C) improvement of the efficiency, operation, or organization of

the fire services.
"(b) Support by contracts or grants the development, for use by educational

and other nonprofit institutions, of—
"(1) fire safety and fire protection engineering or science curriculums;

and
"(2) fire safety courses, seminars, or other instructional materials and

aids for the above curriculums or other appropriate curriculums or courses
of instruction.

"SEC. 17. With respect to the functions authorized by section 16 of this Act—
"(a) Grants may be made only to States and local governments, other non-

Federal public agencies and non-profit institutions. Such grants may be up to
100 per centum of the total cost of each project for which such grant is made.
The Secretary shall require, whenever feasible, as a condition of approval of
a grant, that the recipient contribute money, facilities, or services to carry out
the purpose for which the grant is sought. For the purposes of this section,
'State' means any State of the United States, the District of Columbia, the
Commonwealth of Puerto Rico, the Virgin Islands, Guam, the Canal Zone,
American Samoa, and the Trust Territory of the Pacific Islands; and 'public
agencies' includes combinations or groups of States or local governments.
"(b) The Secretary may arrange with and reimburse the heads of other

Federal departments and agencies for the performance of any such functions,
and, as necessary or appropriate, delegate any of his powers under this section
or section 16 of this Act with respect to any part thereof, and authorize the
redelegation of such powers.
'(c) The Secretary may perform such functions without regard to section

3648 of the Revised Statute (31 U.S.C. 529).
"(d) The Secretary is authorized to request any Federal department or agency

to supply such statistics, data, program reports, and other materials as he deems
necessary to carry out such functions. Each such department or agency is au-
thorized to cooperate with the Secretary and, to the extent permitted by law, to
furnish such materials to the Secretary. The Secretary and the heads of other
departments and agencies engaged in administering programs related to fire
safety shall, to the maximum extent practicable, cooperate and consult in order
to insure fully coordinated efforts.
"(e) The Secretary is authorized to establish such policies, standards, criteria

and procedures and to prescribe such rules and regulations as he may deem
necessary or appropriate to the administration of such functions or this section,
including rules and regulations which—

"(1) provide that a grantee will from time to time, but not less often
than annually, submit a report evaluating accomplishments of activities
funded under section 16, and
"(2) provide for fiscal control, sound accounting procedures and periodic

reports to the Secretary regarding the application of funds paid under sec-
tion 16."

SEC. 4. Nothing contained in this Act shall be deemed to repeal, supersede, or
diminish existing authority or responsibility of any agency or instrumentality of
the Federal Government.
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SEC. 5. There are authorized to be appropriated for the purposes of this Act,
$10,000,000 for the fiscal year ending June 30, 1968, and such sums as may be
necessary for each of the following four fiscal years, and such appropriations are
authorized to be made without fiscal year limitations.

Mr. DADDARIO. This legislation would provide the Secretary of
Commerce with the authority to strengthen and expand his own fire
research programs as well as coordinate and supplement the efforts
of others. Specifically, the Secretary would be directed to establish
a national fire research and safety program with a fire research and
safety center for administering the act. He would be authorized to
conduct directly or through contracts or grants:

(a) Research into the causes and nature of fires;
(b) Improved methods for fire prevention and control;
(e) Public education programs; 
(d) The collection, analysis, an dissemination of data related

to fire protection;
(e) Education and training programs for professional fire-

fighters • and
(f) Appropriate demonstration projects.

It is our intention to explore the need for this legislation during
these hearings. What is being accomplished now with regard to fire
research? What is planned for the future? What must the Federal
Government do to assist in these plans?
We will be particularly interested in finding out how the Bureau

'oaf Standards will carry out these responsibilities. It is, as an example,
of fundamental importance to determine the steps the Bureau would
take to eliminate the possibility of duplication of efforts in research,
training, data collection, and public education. I am not indicating
that there is duplication. There are always very important questions
to raise during a time when we concern ourselves about duplication
of activities.
We wish to assure you we will be objective and take into considera-

tion all that is being done and how, in the final analysis, the testimony
before us puts that into prospective. We are interested in hearing from
all parties concerned what can be accomplished by the passage of this
act, and what its effects will be on officers and men of our volunteer
as well as our paid fire departments.
The social and economic impact of fire causes all of us to be greatly

concerned. From available date we .know that in 1965 the material
joss by fire exceeded $1.8 billion and that the loss of life exceeded
12,000 persons. These figures are appalling and, unfortunately, as
our cities become more and more concentrated with people they will
continue to rise. We will try to determine during these hearings if
we are on the right track. Will this bill do the job that we feel is
necessary? Can we guarantee that the passage of this legislation will
have a direct impact on the horrors of "unfriendly" fire?
These are important questions. We are anxious to hear the witnesses

before us. We have them listed in this order: Dr. J. Herbert Hollomon,
Acting Under Secretary of Commerce, first, and Dr. A. V. Astin,
Director of the National Bureau of Standards, second. We are happy
to have both of you before us again. We have seen you at the same
table before advising this committee over the years on other subjects.
It has always been an educational function that you have filled.
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I know that you have thoughts on this legislation. I understand
that you both are in support of the legislation that is before us. We
would like to hear why and we would like to examine your reasons
after you have finished your statement.
Dr. Hollomon, would you proceed?

STATEMENT OF DR. S. HERBERT HOLLOMON, ACTING UNDER
SECRETARY OF COMMERCE, AND DR. A. V. ASTIN, DIRECTOR,
NATIONAL BUREAU OF STANDARDS

Dr. HOLLOMON. Thank you, Mr. Chairman and gentlemen.
On my right is Dr. A. V. Astin, Director of the National Bureau

of Standards, and on my left is Mr. James V. Ryan, Assistant Chief,
Fire Research Section, National Bureau of Standards.
I would like to read parts of a very brief statement and interpolate

from time to time some of the background reasons for this legislation.
Mr. DADDARIO. We didn't mean to ignore you, Mr. Ryan.
Dr. HOLLOMON. I appreciate the op,portunity to appear before you

in support of President Johnson's recommendation for the Fire Re-
search and Safety Act of 1967. This subcommittee is considering sev-
eral bills, not all identical, each intended to implement the President's
recommendation. Of these, H.R. 6637, introduced by Chairman
Miller, and identical bills introduced by Congressmen Brown of Cali-
fornia, Corman, Davis of Georgia, and Roush—H.R. 7270, H.R. 7331,
H.R. 6971, and H.R. 7583, respectively—are bills transmitted to the
Congress by Acting Secretary of Commerce Trowbridge carrying out
President Johnson's recommendation. The other bill, H.R. 9305, in-
troduced by Congressman Hanna, differs in that it provides for a
statutory advisory board.
I urge the enactment of H.R. 6637, to make Federal resources avail-

able for support of increased private and public efforts as well as
for appropriate in-house efforts.
I think a little general background is in order. One of the major

causes of accidents, deaths, injury, and loss of property in the United
States comes from fire. Last year in the passage of the National Traf-
fic and Motor Vehicle Safety Act an attempt was made to get at what
was the major cause of accidental death, injury, and property damage,
in that category. That act attempted to go into that problem.
A second major cause of accidental death, injury, and property

damage is fire. It remains on the agenda to get at this major harm
that comes to this country—to deal in some way with the fire problem.
There is a third major issue that is also before the Congress. The

Commerce Committees of the House and Senate are dealing with the
Commission on Product Safety. There are certain products sold on
the market which are to some degree or other unsafe. They cause acci-
dents, death, and injury. That particular legislation asks that the
problem be studied because it is so diverse and complicated. The ques-
tion is how and what, if anything, the Federal Government should do
about these unsafe or possibly unsafe products. By these two actions,
that .is, the fire research and safety program and the National Com-
mission for Product Safety, we will deal with two major problems
relative to accidental death, injury, and property damage in this
country.
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Dr. Astin will discuss the problem in detail and will explain how the
National Bureau of Standards will carry out the program authorized
by the Fire Research and Safety Act of 1967. Suffice it to say that I
believe that the available data indicate the seriousness of the problem,
particularly in the lack of breadth and detail in that very data. I am
convinced that the enactment of H.R. 6637 will lead to reduction of the
problem through support of private, public, and Federal fire research
and safety activities. It is unconscionable to accept the present loss of
life and property as an inevitable consequence of our high standard
of living.
In his statement, Dr. Astin will discuss the details of the legislation

and of the program. I would only comment on major points that have
been raised since the Fire Research and Safety Act was introduced.

First, this program will support existing programs and activities,
both in the private sector and in government. That is the intent of the
legislation before you. The language of H.R. 6637 is quite specific in
this regard. It not only authorizes the use of contracts, grants, and re-
imbursement; it directs the Secretary of Commerce "to cooperate with
and assist public and private agencies" and it requires that "The Sec-
retary and the heads of other departments and agencies engaged in
administering programs related to fire safety shall, to the maximum
-extent practicable, cooperate and consult in order to insure fully co-
ordinated efforts." Section 4 of the act preserves the authority and re-
sponsibility of other Federal agencies.
The question has been raised whether or not the fire research and

safety center proposed for administering this act should, or would be
competent to manage the entire national program of fire protection
and prevention. The legislation places a direct responsibility on the
Secretary of Commerce, and through him on the National Bureau of
Standards. Carrying out that responsibility will require good manage-
ment and all that it implies: leadership, coordination, cooperation,
seeking out and recognizing the viewpoints of all interested parties,
and finding the common ground upon which to reconcile differences.
I agree with the statement in H.R. 6637 that it is the sense of the Con-
gress that a center is the proper place for the exercise of that respon-
sibility. I am confident that we can find the needed people to do the job
well, building on existing competence and with the advice of those en-
gaged in fire prevention and control, and other experts, from outside
the Federal Government. The role of the center regarding the national
program, will be to engage in good management. Coordination of
Federal programs is provided by the existing Interagency Fire Re-
search Committee. At present, the Chairman of that Committee is from
the National Bureau of Standards, giving NBS a strong, but not dicta-
torial voice in the coordination of the Federal program. The language
in the act stresses that this is to be a cooperative program. The pri-
mary action groups in fire protection, the fire chiefs and fire fighters, as
well as scientific experts and other appropriate groups, will be con-
sulted as to the center's operation.
Mr. DADDARIO. Why are you leaning so far over in the direction of

coordination of Federal programs? You indicate that this legislation
will result in the development of a program where you will support
existing programs and activities. Have you come to the conclusion
that these existing programs are all being run well?
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Dr. HOLLOMON. No, sir.
Mr. DADDARIO. You are going in opposite directions it seems to me.

On the one hand, you are talking about supporting them and making
sure they are not going to be tampered with, and on the other hand
you stress that they must coordinate. I don't know how they can co-
ordinate if, in fact, you are writing into this language the idea that
you will support existing programs without question.
Dr. HoLLomoN. There are two points here. One has to do with

support of existing private and other non-Federal government activi-
ties, rather than duplication of them. The other has to do with the
coordination of the activities going on within the Federal Government
agencies. I would like to discuss the latter first that is, how to coordi-
nate those Federal activities.
Mr. DADDARIO. That is what I am referring to.
Dr. HOLLOMON. The problem is that the Federal Government's pro-

gram is aimed at very specific mission responsibilities. The DOD has
a very small fire program having to do with the prevention of fire
and its extinguishment for special DOD missions. It is related to
missiles and any other activities that affect directly the military mis-
sion. There is a fire research activity in the Department of Agriculture,
a good one by the way, that has to do with forest fires. It has been one
of long standing and it is effective. There is no program within the
Federal Government of any significance at all that deals with fires in
cities or in rural areas, their prevention, control, and minimization or
the improvement of firefighting techniques or the like. There is no such
significant program. When I say it is necessary to coordinate within
the Government, what I mean is that we have to be sure that what is
learned by DOD in their special kind of mission activities and their
research program, or what is learned by fighting forest fires is co-
ordinated with what we have to do in dealing with houses, buildings,
cities, and the like. That is what I mean.
Mr. DADDARIO. I understand that. Even though you have shown us

where work is being done which you agree is of a substantial nature,
you do agree that there is not significant work going on in other areas.
Dr. HOLLOMON. Yes.
Mr. DADDARIO. Do you mean it is going on but it is not significant?

It seems to me that this might be the time to be sure there isn't a
scattered proliferation of such activity. If it is not significant it
should be brought to a center so it doesn't become significant in size
and then become difficult to deal with.
Dr. HOLLOMON. Let me give you what the Federal Government's

present fire research program is in terms of dollars. I think this illus-
trates the relative insignificance of the Federal basic fire research. The
Forest Service has the single largest fire research program. This is
the program of research for the prevention and control of fire in
forests and related activities. It is $3 million a year.
The second largest fire research program is the DOD program

which has to do with both the offensive use of fire—how do you use
fire as an offensive weapon—and defenses against fire. The latter ranges
from protection of military facilities, equipment, and personnel against
thermal radiation from nuclear weapons to the prevention of acci-
dental fires resulting from special hazards peculiar to military instal-
lations. The DOD fire research program is $11/2 million.
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The Office of Civil Defense has a smaller fire research program. It
is concerned with fires resulting from a nuclear weapon attack—how
would we prevent or control fires under these circumstances. That
program is $1 million.
The National Science Foundation provides, through grants, some-

thing like $40,000 a year for basic research related to fire, an NBS
has an in-house program in this area, with direct funding of about
$200,000.
Two things already have happened. One is that the other agencies

of the Government, where it is appropriate, contract with the NBS
to do certain aspects of their program, and thus it is integrated.
Second, we established recently the Interagency Fire Research Com-
mittee, that I mentioned earlier, to coordinate the Federal fire re-
search programs, which total about $11 million. The latest annual fire
loss to the Federal Government was about $330 million.
Now I have not meant to imply a judgment as to the adequacy of

these mission-oriented programs. The Congress has judged them, and
continues to reevaluate them, through the appropriations process. The
language of H.R. 6637, and of my statement, was meant to assert that
enactment of this legislation does not—I repeat, not—imply any
specific judgment—either favorable or adverse—by the Congress on
the present mission-oriented programs or any delegations by the Con-
gress, to the Secretary of Commerce, of authority to pass judgment on
such programs. The legislation does direct the Secretary to exercise
leadership in coordinating the activities of all fire research programs
approved by the Congress. This I support. We have, already, the
mechanism for that coordination, with the expectation that it will
identify areas of actual or potential duplication and provide the
forum within which the affected agency heads can reach the most
effective compromise.
The legislation authorizes support of private programs and proj-

ects. Here again, I do not believe a blanket endorsement of on-going
programs is implied. Each program or new proposal will be evaluated,.
as to adequacy and freedom from duplication, as part of the decision
whether or not to provide support. That authority, is delegated to
the Secretary or his designee.
Mr. 1VIosHER. Mr. Chairman?
Mr. DADDARIO. Mr. Mosher.
Mr. 1ViosHER. I plead ignorance. What is the particular and limited

present mission of the National Bureau of Standards in this field?
Dr. HOLLOMON. We have a mission which is related to the building

materials and building techniques. It has been a longstanding mission.
Mr. MosnER. This is largely in-house research?
Dr. HOLLOMON. Yes. It amounts to about $200,000 and is specifically

related to the mission of the Bureau of Standards concerned with the
behavior of materials. It is not directed to the overall fire problem at
all, but primarily to the fire problems that are related to building
materials and construction.
Mr. MOSHER. So at present, even in a limited fashion, you aren't

doing what this bill calls for?
Dr. HOLLOMON. No, sir. Not at all. We have two organic responsi-

bilities that have to do with why we got into this business at all. One
has to do with the materials and how they behave. The second has to
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do with the fact that the Bureau of Standards is interested broadly in
standards and related test methods. That is why and how we have a
relatively small program in this area.
Mr. MOSHER. The functions proposed in this bill or the missions

proposed in this bill, are not being accomplished anywhere, either in
Government or in the private sector at present?
Dr. HOLLOMON. Not adequately. We will, to the degree practical

and efficient, support existing organizations. Let me give an example.
The National Fire Protection Association collects certain data having
to do with fires as you will hear, I am sure, in subsequent testimony.
They receive data from, roughly speaking, half the States on incidents
of fire—how many there were, how many people were injured, and
so on. These data are useful, but inadequate. They do not receive data
from the whole country.

Secondly, the NFPA investigates the cause of fires. This is the kind
of investigatory problem which I am sure you are familiar with after
the last month. While it would be inappropriate to make any commit-
ments, if the NFPA could get at the problem of collecting the totality
of the data and doing it effectively, we should support the activity.
Mr. MOSHER. Who supports it?
Dr. HOLLOMON. The NFPA is supported by its membership which

consists of companies or organizations who are involved in fire busi-
ness, such as fire departments, fire protection equipment companies,
insurance companies.
There are 209 such organization members and associate members

of the order of 21,000. The latter are individuals like firemen and fire
engineers and the like. These data were taken, by the way, from their
yearbook of 1967 and may be out of date. They have available some-
thing like $2 million for the total of their activity. This includes funds
derived from their membership dues, sale of their publications, adver-
tising, contributions, and so forth.
Mr. MOSHER. This is the principal organization now engaged?
Dr. HOLLOMON. This is one of the principal organizations engaged

in information, education, standards, investigation of fires, and col-
lecting data.
The Underwriter Laboratories dealing with specific testing of de-

vices to determine compliance with codes and the like, spends about
$3 million. The Factory Mutual Insurance Co., largely concerned with
building construction and sprinklers, spends $1 million. Then, while
we haven't been able to add it all up exactly, we made the best esti-
mate we could of all the industrial R. 8,z D. that is related to fire,
including research on flameproof fabrics. We estimate that about
$15 to $16 million is spent privately and roughly $6 million is spent
by the Federal Government. That is a total of about $21 million with
very little of it going to the overall question of the basic cause of fire,
or to the systems analysis that deals with the allocation of firefighters,
or  the application of modern firefighting techniques.
When I spoke of supporting existing activities, I meant that where

there is an appropriate university or organization that has the talent
to do the job, we wouldn't create a new one.
Mr. DADDARIO. If we were to find a couple of places where efforts are

being duplicated, even though not significantly, would you mind if
we made recommendations that they be eliminated?
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Dr. HOLLOMON. No, sir; none whatsoever, none at all.
This subcommittee is aware of House Joint Resolution 498, intro-

duced by Congressman Barrett and referred to the Committee on
Banking and Currency. It provides for a national committee to study
appropriate areas of the national fire problem and to report thereon
to the President and the Congress in 18 months. The suggested study
areas include some in which apparent problems had not been clearly
enough documented to justify inclusion in the action program pro-
vided by H.R. 6637.
There is nothing in H.R. 6637 dealing with standards, mandatory

or not, affecting firefighting equipment, not even as to compatibility.
There is an old saw around, and I don't know the degree to which it
is still true, that there remain after all these years, some instances where
screw threads on firefighting hoses are not compatible. This means that
when a massive fire is present and you have to bring in equipment
from different areas, sometimes the hoses cannot be connected. As I
understand, one of the biggest problems in the Brooklyn Navy Yard
fire was the fact that there was equipment there not able to use the
hydrants. They were not able to connect with them. This bill does not
deal with that problem except as research on causes and severity of
fires might identify it as a contributing factor.
Mr. DADDARIO. You wouldn't have to do much research to notice

that doesn't make any sense.
Dr. HoLLomoN. No; but how do you deal with it? Do you put

mandatory standards on the manufacturer? Do you tell the fire de-
partments of every city what kind of equipment they have to buy?
How do you deal with the problem?
There is a second question of whether or not there should be some

,support of firefighting activities within the city by the Federal
Government. We think this is a question which obviously needs con-
sideration. Those kinds of questions are what are proposed to be
studied in the National Commission.
Now, these problems have not been clearly enough documented to

justify inclusion in this bill. I would say that in preparing the back-
ground for the President's program we asked questions about those
matters and we were not able to come before you with specific proposals
to handle them. There has been suggestion of amendment of H.R. 6637,
which I think this committee should consider, to add the Commission
to this bill to study those problems which are still outstanding and
extant after the passage of the legislation. As I see it, the Commission's
scope should be extended from strictly urban problems, if it is included
in this bill, to encompass the whole national fire problem. Its member-
ship should include the Secretaries of Commerce and Agriculture, in
addition to the Secretary of Housing and Urban Development. It
should be clear that the Commission should consider the results of the
program authorized by the Fire Research and Safety Act and advise
and consult with the Secretary of Commerce to coordinate their efforts.
If such modifications to House Joint Resolution 498 are agreeable to
both committees, we would have no objection to such amendment which
would assure prompt study to identify additional problem areas, if
they exist. The stature of the Presidential Commission would assure
that the study would put all areas in proper perspective, relative to
the program authorized by H.R. 6637, but by a group not distracted
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by the duty to advise on the operational details of that program. Such
amendment to H.R. 6637 would be a valuable addition, as a comple-
ment to the action program already in the bill. On that basis, I favor
the National Commission if it is included in this act. I must add, how-
ever, that I would oppose any suggestion that the Commission be
substituted for, or cause the delay of, the program authorized in
H.R. 6637.
Mr. DADDARIO. Dr. Hollomon, we became aware of Mr. Barrett's bill

which has been referred to the Banking and Currency Committee
.apparently because of the jurisdiction which that committee has over
housing, and we have advised Mr. Barrett that this question will be
raised at some time or other. If the subcommittee comes to a determina-
tion that it is 'a proper amendment to the bill which is before us, the
chairman's bill, we would then attempt to work out the intercommittee
jurisdictional problem. I would expect that we would not have any
trouble. So as we go along, we ought to hear as much about this Com-
mission as possible and get the benefit of an expert point of view as
to its favorable and derogatory !aspects, if any.
Dr. HoLLorgorr. Well, Mr. Chairman, we stand ready to work with

the committee, obviously, or both committees. We believe that the
effective way to handle the problem of the Presidential Commission
is to explicitly define what it is to do, and have the results that will be
beginning to be obtained under H.R. 6637 available to the Commis-
sion. It should be included in this legislation if that can be worked out
and we will support such an arrangement.
This committee also has before it H.R. 9305. This bill provides for

the same action program as H.R. 6637, but adds a statutory Board to
advise the Secretary of Commerce. Two points should be clear about
that proposed Board. It is not the Commission just discussed, which
could be a presidentially appointed group empowered to study the
national problem in the light of the results from, but without pre-
eminent concern for, this program. Secondly, the proposed Board 'also
is not consistent with the present pattern of technical advice to the
activities which would be carried out under the legislation before you.
Each NBS division has a technical advisory panel, selected from the

pertinent groups, associations, or professional societies. The fire center,
because of the several facets of the program authorized by H.R. 6637,
may well have more than one panel, of different compositions appro-
priate to the areas of the program on which they will give technical
and other advice.
What I am saying is that if you are worrying about investigation

of fires and how they are 'caused, you may have one group of advisers.
As to dissemination, you would have another group. As to demonstra-
tion, you clearly want to have fire chiefs and others who know how to
handle them. You don't have the same kind of advisers for each of
these 'activities.
We fully intend that an advisory panel or panels will be established.

This has been a tradition of the National Bureau of Standards for
many, many years. And we would not intend to operate in any other
way. I do not think it is necessary or desirable to provide for a fixed
advisory Board in the legislation. This is quite different than a re-
quest that a Commission be established.
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The statutory Board called for in H.R. 9305 is neither as flexible
as the present advisory panel system nor does it have the functions of
the proposed National Commission. If providing that Board was in-
tended to enable the National Bureau of Standards to seek advice from
non-Government experts, it is not necessary. If it was intended to 'as-
sure an independent review of the total national fire problem, I believe
incorporation of House Joint Resolution 498, broadened as I have
already indicated, into H.R. 6637, would be more effective. Substitu-
tion of those broadened features for the present section 4 of H.R. 9305
would have the same effect. As I 'have already stated, I urge enactment
of H.R. 6637 and would welcome amendment to add the broadened
Commission thereto.
Mr. DADDARIO. Dr. Hollomon, when you started, you said this sort

of closes down the gap in the area a injury and damage. You do not
mean that it includes that great problem of traumatic injury which
causes great loss of life and great injury to our people?
Dr. HOLLOMAN. Yes. Within the bill 
Mr. DADDARIO. We are talking about traumatic injuries coming by

fire and not by accident?
Dr. HOLLOMAN. Yes.
Mr. DADDARIO. That remains an area that needs to be examined?
Dr. HOLLOMON. Yes, we say that under section 17(b), the Secretary

may arrange with and reimburse the heads of other Federal depart-
ments or agencies to perform any such function and delegate to them
the authorized powers. Here NIH might be asked to examine the
effect of fire on the injury of people, how to deal with it, and the
health problem.
Mr. DADDARIO. That is only one part.
Dr. HoLLomoN. Yes; that is one part with which we can deal.
Mr. DADDARIO. I thought we ought to comment on that. It appears

to me we should not lose sight of traumatic injuries, especially among
our younger and more active people. This leads to another point.
Although you have spelled out the work being done in many areas,
I am sure that it was not your intention to cover every possible area.
Dr. HOLLOMON. No, sir.
Mr. DADDARIO. When it comes to treatment of injuries by fire we

do have programs within our country, which are extremely important,
such as the work being done in San Antonio at the medical center there.

• Dr. HOLLO1VION. That is correct. That is one of the things that will
be necessary to consider under this legislation—what is being done
under direct medical treatment—that would be fully coordinated with
this activity.

• You know the fire problem is something like the traffic safety prob-
lem. There is a problem of the first incident, or 'accident; there is then
the problem of what happens to the building and the people after that
accident; and then, third, how do you clean up the mess. This program
tries to deal with all three of these activities. What do you do to prevent
fires? What do you do to reduce the damage caused by fires? What
do you do to clean up the damage caused by the fires?

Incidentally, one of the major problems is how to get people edu-
cated to deal with fire injury in their home. What do you do immedi-
ately with a person who has been burned? When do you call the

•
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doctor? What do you do? A part of this program is to support infor-
mation activities of that kind. That is one of the problems.
Mr. RUNISFELD. Mr. Chairman?
Mr. DADDARIO. Mr. Rumsfeld ?
Mr. RUMSFELD. Before we go on with the other testimony, may I

say, I have read through both of these statements and looked at the
bill, and in line with the comment that you have just made, I would
like to make a statement and express a hope.

It seems to me, in discussing proposals such as we have before us,
that an approach something along the lines as follows is a reasonable
one. First, that we try to clearly define and pin down the elements
and the scope of the problem we are dealing with—totally, the whole
thing. The witness has discussed just some of the elements of the prob-
lem. I can think of another element that wasn't commented on.
Second, it seems to me that we have to rather specifically enum-

erate both the qualitative and quantitative aspects of who is presently
doing what and what is, in fact, currently being done to deal with
these elements of the problem as defined in all sectors of the society:
the private sector, you commented briefly on Underwriters Lab-
oratories, which would fit there;  the voluntary nonprofit sector

' 
and

I suppose the university and the NFPA would fit there; and the Gov-
ernment sector, including local, State, and Federal.
And third, that we then, after accumulating that information and

analyzing it, consider the gaps between some ideal and what is in fact
being accomplished, and then weigh alternative approaches to filling
those gaps and coping with the problem, including a variety of pos-
sibilities: beefing up efforts that are currently taking place that are
sound and reasonable, suggesting informational activities to discour-
age efforts that are not proving sound or reasonable, coordinating
recommendations, instituting informational programs, training, as this
bill proposes, and stimulating other levels of government to become
more active. Finally, and always included, is a possible action effort by
the Federal Government.
I do hope that we can, in the subcommittee, and I know that it is

your hope, Mr. Chairman, with respect to the testimony that we are
going to receive, approach it something along that line. Absent that
preliminary information, it is just plain impossible for me to feel
responsible in recommending a specific course of action.
Mr. DADDARIO. I would buttress that up, Mr. Rumsfeld, by both

agreeing with it and suggesting that once Dr. A stin has finished his
statements that we ask questions. I intend to do this. We are all free
to do it, to get to the heart of that particular problem because I think
it is important. During the course of these hearings, there will be an
opportunity for us to get as much information as we need to come to
some determination around which we can make a recommendation
about the legislation before us.
Mr. Mosher?
Mr. MOSHER. I don't want to postpone Dr. Astin's statement, but

just to put the things in perspective 
Mr. DADDARIO. There is no bar to any question.
Mr. MOSHER. I notice the bill calls for an authorization of $10

million.
Dr. HoLLomoN. That is correct.



FIRE RESEARCH AND SAFETY ACT OF 1967 13

Mr. MOSHER. That is for fiscal 1968?
Dr. HOLLOMON. Yes, sir.
Mr. MOSHER. Is there a request for it in the President's budget?
Dr. HOLLOMON. He couldn't request it until we are authorized. The

President stands ready to add it.
Mr. RUMSFELD. What do you mean, the President can't put it in

his budget until it is authorized? Authorized by whom, the Congress?
Dr. HOLLOMON. You gentlemen.
Mr. RU1VISFELD. It includes social security 
Dr. HOLLOMAN. If the item is $10 million or less, it doesn't appear.
Mr. RUMSFELD. I wouldn't want it to be thought that there aren't

items in the budget that haven't been authorized—there are.
Mr. MOSHER. The President stands ready to request it if it is

authorized?
Mr. HOLLOMON. Yes, sir this is part of the President's total

program.
Mr. MOSHER. Well, will we have testimony as to why $10 million as

distinguished from $12 million or $8 million?
Dr. HOLLOMON. I hope Dr. Astin can reply in some detail. It is

hard to answer.
Mr. MOSHER. In other words, it is a rather arbitrary figure?
Dr. HOLLOMON. We looked at the problem in terms of what is go-

ing on, we have gone over it item by item. Dr. Astin may have some
estimates with him as to how we arrived at this. We will be happy to
furnish it.
It is a difficult problem to come to precise terms with. We will be

glad to tell you how we intend to spend the money.
(The information volunteered is as follows:)

FIRE RESEARCH AND SAFETY ACT BUDGET ESTIMATES

The amount of $10 million was arrived at by looking at the present efforts
and making estimates of the needed increases. In some cases there is no signifi-
cant present effort directly related to fire (e.g. curriculum-development) ; the
estimates are based on costs for similar efforts in general.

[In millions of dollars]

Item Present
effort

Increase

Data gathering and information dissemination 1 1 21

Research:
Total 21 35

Federal 6  
Education:

Curriculum development 4 1
Extension courses (fire services) 1

Public 141 1

Demonstrations 1

Total 10

1 Approximately half of 1965 budget of National Fire Protection Association, the chief group engaged in
this activity.

2 Data currently submitted from 22 States; double present effort to bring in all 50 on uniform reporting
system.

3 Slightly less than doubling present Federal research effort.
4 Should provide 1 new curriculum in 1 university.
6 Consists of available literature, etc., National Fire Protective Week, Spring Clean-Up Week, and

Federal contribution to "Smokey the Bear," plus local and State programs.

80-730-67-2
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The following is a tentative and approximate distribution of the expenditure
of funds. The Contracts/Grants distribution is most tentative because it will be
influenced by the proposals obtained.

Expenditures
Percent

In-house   15-25
Contracts/Grants   75-85

[In millions of dollars]

Item In-house Contracts-
grants

Total

Investigation of fires 0. 2 0. 2 0. 4
Research 1. 4 3. 6 5. 0
Education (public) . 1 .9 1. 0
Information services . 1 . 5 . 6
Education, fire services . 2 . 8 1. 0
Demonstration projects . 3 . 7 1. 0
Curriculums  S .2 .8 1. 0

Total 2.5 7.5 10.0

Mr. DADDARIO. Let us get Dr. Astin's statement over with so we can
get the general information out of the way.
Dr. HoLLomoN. Mr. Chairman, may I briefly reply in part to Mr.

Rumsfeld ?
Mr. DADDARIO. Yes.
Dr. HomomoN. The way to get at the program is to understand what

is going on and what is needed, if anything, to insure that we have an
adequate program in the country. That is the problem. How to do it so
we will be most effective is important.
There are some things we are not asking the Congress to do. For

example, we are not seeking authority for the development of manda-
tory standards with respect to either firefighting equipment or build-
ing. What is in the legislation is investigation

i
 as to fire cause, fre-

quency, and severity. That information s not adequate. Secondly,
research in the causes and nature of fire—we can discuss what is
known. Professor Emmons is going to submit a statement. I consider
him to be a world expert on the subject. He has traveled the world
over. We have reports from the National Academy of Science that the
basic research is completely inadequate. An increased program of
educating the public is needed, as well as for the education and training
of fire services and people who are technically, trained. There are only
three places in the United States where a college degree or engineering
degree is granted in this field. These are inadequately supported. Mod-
ern curriculums need to be developed.

Finally, we need demonstration projects to show the fire depart-
ments and other related agencies how to use the best information that
is available.
This is the character of the specifics. We can go into much more

detail on each one of them.
Mr. RUMSFELD. Let me say that you, properly, are discussing what

you are recommending.
Dr. HoLLomoN. Right.
Mr. RUMSFELD. The subcommittee has the responsibility to hold

hearings on this bill but equally or more important, on the problem, 
iand to decide whether what you are recommending s either too little

or too much, or wise or unwise.
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Dr. HOLLOMON. Or sensible at all.
Mr. RUMSFELD. And for you to say—I am not being critical but you

'say the work in this area is inadequate.
Dr. HorAkyrox. Yes.
Mr. RUMSFELD. The reason for my statement was that this subcom-

mittee will want to get down to pretty hard facts, to find out if it is
inadequate and if it is, what is the best possible way of fixing it. My
statement was made when it was made because—I am sure the chair-
man's feeling is exactly as he indicated—I don't want to end these hear-
ings without having weighed these proposals. I want to finish the hear-
ings having weighed the problem and I do not want to take to the
floor a bill requiring the Members to vote for fire or against fire.
I hope the witnesses from your department and other departments

will think in terms of the statement I made in justifying or attempting
to justify the recommendations they are making.
Dr. HoLLomoN. We are prepared to submit, now or later, any part

of the information you need. That is exactly what you ought to do.
Mr. DADDARIO. I have some questions along those lines.
Mr. Lukens?
Mr. LUKENS. I would like you to make a list of the organizations or

agencies that you have knowledge of that are participating in this kind
of research.
Dr. HorzomoN. I will be glad to submit it for the record.
Mr. LUKEN. I would like to have a list.
Mr. DADDARIO. We will have them during the course of the hearings.
(Information requested is as follows:)

LIST OF ORGANIZATIONS AND AGENCIES ACTUALLY CONDUCTING FIRE RESEARCH

NOTE.—This list does not correspond to those funding fire reselarch. Office of
Civil Defense, for example, supports but does ndt conduct research.

FEDERAL LABORATORIES
Federal Aviation Agency
Bureau of Mines
National Bureau of Standards
U.S. Forest Service
Federal Laboratories—Military

U.S. Air Force Aero Propulsion Laboratory
U.S. Army Electronics Command
U.S. Army Engineer Research and Development Laboratories
U.S. Navy Aeronautical Engine Laboratory
U.S. Navy Air Turbine Test Station
U.S. Navy Applied Science Laboratory
U.S. Navy Civil Engineering Laboratory
U.S. Navy Radiological Defense Laboratory
U.S. Navy Research Laboratory
U.S. Navy Weapons Evaluation Facility

UNIVERSITY LABORATORIES*
Cornell University
Harvard University
Massachusetts Institute of Technology
Mississippi State University
Purdue University
Rutgers University
University of California—Berkeley
University of California—Los Angeles

*From "Directory of Fire Research in the United States," third revised edition, 1965,
NAS-NRC, Washington.
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University of Chicago
University of Idaho
University of Maine
University of Maryland
University of Michigan
University of Minnesota
University of Missouri
University of Montana
University of Oklahoma
University of Wisconsin
Worcester Polytechnic Institute

PRIVATE AND INDUSTRIAL LABORATORIES

AeroChem Research Laboratories, Inc.
All American Engineering Company
American LaFrance
American Oil Company
Ansul Company
Armstrong Cork Company
Arthur D. Little, Inc.
Atlantic Research Corporation
"Automatic" Sprinkler Corporation of America
Battelle Memorial Institute
Bio-Dynamics, Inc,
California Flameproofing & Processing Co.
Dikewood Corporation
E. I. duPont de Nemours & Company
Factory Mutual Research Corporation
Fenwal Incorporated
Froehling & Robertson, Inc.
Gage-Babcock & Associates, Inc.
General Dynamics/Electric Boat
HRB-Singer, Inc.
IIT Research Institute
Monsanto Company
MSA Research Corporation
National Engineering Science Company
National Fire Protection Association (International)
National Foam System, Inc.
Parametrics, Inc.
Portland Cement Association
Sandia Corporation
Serendipity Associated
Southwest Research Institute
Stanford Research Institute
Textile Research Institute
Thiokol Chemical Corporation
T. Y. Lin and Associates
Underwriters' Laboratories, Inc.
UR S Corporation
Walter Kidde and Company, Inc.
Westinghouse Research Laboratories

Dr. HoLLomoN. Mr. Chairman, I may have to leave a few minutesearly. I am sure Dr. Astin or Mr. Ryan can answer.
Mr. DADDARIO. Yes. In the event we feel we need your advice, wewill ask you to come back.
Dr. HOLLOMON. I think an appropriate time for me to move is atthe moment.
Mr. DADDARIO. The appropriate time is whenever you can get away.Dr. HoLLomoN. Thank you.
Mr. DADDARIO. Dr. Astin.
Dr. ASTIN. Thank you.
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Mr. Chairman and members of the subcommittee, I appreciate the
opportunity to support the Fire Research and Safety Act of 1967
recommended by President Johnson in his February 16, 1967, mes-
sage on the American consumer. In that message he recognized the tra-
dition of consumer protection started by the Congress nearly 100 years
ago, and urged its continuation.
You have before you several identical bills that would implement

the fire research and safety program recommended by the President.
These are H.R. 6637 introduced by Chairman Miller, and identical
bills by Congressmen Brown of California, Corman, Davis of Georgia,
and Roush. I urge their enactment.
You also have before you a bill introduced by Congressman Hanna,

H.R. 9305, which provides for the complete Presidential program,
plus a statutory Advisory Board. Also of interest and closely related
to the Fire Research and Safety Act is House Joint Resolution 498, in-
troduced by Congressman Barrett, and referred to the Committee on
Banking and Currency.

THE FIRE PROBLEM

The available estimates of a national death toll of 12,100 and prop-
erty loss of $1.75 billion in 1965 give the magnitude of the problem.
The fact that the United States has the highest per capita fire death
rate and property loss rate of any industrialized nation in the world
puts the problem in international perspective. The U.S. death rate is
more than twice that of the next highest nation, Canada; four times
that of the United Kingdom; and 61/2 times that of Japan.
The facts that the best available figures on death and property loss

are based on data submitted by less than half the States, and that
those on causes are submitted by about one-third of the States, indi-
cate the complexity of the problem.
These estimates have been made by the best source for information

in the country, the National Fire Protection Association. The exact
dimensions of the fire problem are not known.
Other aspects of the national fire problem include frequent tragic

examples of ignorance of fundamental safety precautions and emer-
gency procedures, plus public apathy, both indicative of need for in-
creased and more effective public fire safety education at the Na-
tional, State, and local levels; the variation among geographical areas
in the quantity and quality of professional training available for the
fire services; the shortage of college-level courses and curriculums on
fire safety principles and applications; and the inability of many
interested and competent groups, particularly in the fire services, to
find support for investigation and demonstration of new and poten-
tially superior fire prevention and control techniques, operations, or
organization. Of fundamental importance is the lack of a broad base
of fundamental and applied research.
Undoubtedly the fire problem would be even more serious were it

not for the commendable efforts of industry, universities, and such
private or public nonprofit organizations as the National Fire Pro-
tection Association, the National Safety Council, the International
Association of Fire Chiefs, and the International Association of Fire
Fighters. The work of many of these groups is hindered by inade-
,quate financial bases, particularly the private nonprofit organizations
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which are primarily dependent on membership dues and publication
sales.
Compared to a loss of $330 million of Federal property in 1965,

the Federal fire research program is now funded at $11 million annual
level. Of this, about a quarter-million goes to broad basic research ;
the rest goes mainly to strongly mission-oriented applied research,
particularly in the Department of Agriculture, Department of Defense,
and Office of Civil Defense. In general, such research and related
fire programs are excellent and should continue. For example, the
information, education and training programs of the Department of
Agriculture, particularly "Smokey the Bear," are very effective, but
that is only in the forest and range-fire category.
Mr. DADDARIO. Does your $330 million Federal property include

damage to park lands?
Dr. ASTIN. I am not sure whether it includes park lands or whether

it is restricted to buildings and real property. I will check that and
make the information available for the record.
(Information requested is as follows:)

WILDLAND LOSSES IN FEDERAL PROPERTY Loss

The $330 million Federal property loss includes $26 million damage to Federal
wildlands (forest, grass, and tundra).

Mr. DADDARIO. Thank you, Dr. Astin.

PROGRAM AUTHORIZED BY THE ACT

Dr. ASTIN. The Fire Research and Safety Act authorizes and pro-
vides support, for a broad and coordinated program to reduce the
national toll of fire-caused death, injury, and property loss. It calls
for cooperation with and support of ongoing private programs and
organizations and utilization of existing competence and expertise,.
all to the maximum extent feasible. It authorizes the use of contracts
and grants as well as appropriate in-house efforts to implement the
program. It specifically, and rightfully, precludes interference with,
duplication of, or usurpation of present Federal agency programs.
The act will provide support for:
1. Investigations of fires as to their causes, frequency of occurrence,.

nature and severity of losses, and other pertinent factors.
2. Research into the causes and nature of fires, and the develop-

ment of improved methods and techniques for the reduction of personal
injuries and property damage.

3. Education of the public on fire hazards and on fire safety.
4. Education and training of fire service personnel in the utilization

of new techniques.
5. Improvement of formal education curriculums in fire safety up

to and including graduate levels.
6. Fire safety information services.
7. Demonstration projects on fire prevention, control, and the re-

duction of personal injury or property damage.
Mr. DADDARIO. Dr. Astin, before you go further, will you go back

to page 3? The same question comes up as the one I raised with Dr.
Hollomon. That is the matter of spelling out specifically as you do
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and adding the word "rightfully" that you do not intend to interfere
with or usurp any activities going on in other agencies. I again raise
the question that this assumes everything that is being done is being
done properly, in the right place, and that it ought not to be interfered
with. I don't believe that is what you mean.
Dr. ASTIN. What we intend to do under this act is set up a national

coordinated program which will deal with the total national require-
ments to prevent fire loss and injury. In doing this, we will certainly
have to keep fully informed about what is going on in other areas—
as, for example, the program in the Department of Agriculture which
we think is a good program. If in carrying out the broad national
program there are things that occur to us which we think would be
helpful to the Department of Agriculture in their program we would
certainly pass these on.
Mr. DADDARIO. I wouldn't want to get the idea across by our re-

maining silent that this committee would not consider recommenda-
tions about presently existing programs. Both your statement and Dr.
Hollomon's surprise me and compel me to ask these questions. We have
felt in almost every examination where basic research activities have
been involved that this is certainly a matter that ought to be looked
into.
Dr. ASTIN. It is certainly not our intent to take over in any way

responsibilities for programs now assigned to other groups by the
Congress or now being well done in the private sector. Certainly to
deal with a total national program we must keep abreast of these and
if, in our judgment, things in the national interest need to be changed,
we cbuld suggest it. But it is not our job to run those programs. They
are separately authorized and would not at all be under our man-
agement.
Mr. MosnER. .But in the eyes of this committee no Government

function or agency is sacrosanct is it?
Dr. Asunsr. I agree.
Mr. MOSHER. You wouldn't suggest that this committee look at any

of these functions as perfect as they are.
Dr. ASTIN. No.
Mr. DADDARIO. Just to follow this up, I don't have the information

before me, Dr. Hollomon raised a point, that the DOD was doing a
great deal of work to develop programs to meet an atomic attack.
I don't know what that includes, but I think we ought to get some

judgment about it because he also said that the civil defense spends
a million dollars a year in this same area. If we examine that, we might
come up with a judgment that it ought to be done in one place rather
than in both. I do think, without coming to any judgment at this timer
that there could very well be areas where vve would ask your advice
and we wouldn't want you at that stage of the game to say that it wasn't
your responsibility to make recommendations because you rightfully
believe that they belong in these places. This seems to me to be a pre-
judgment which isn't necessary at this time.
Dr. ASTIN. Many agencies, such as the Department of Defense and

the Office of Civil Defense, have responsibilities that very much in-
volve an understanding of the fire problem in order to carry out their
missions. We are providing for 'coordination of these activities through
this interagency committee that Dr. Hollomon referred to earlier..
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But the civil defense program, for example, has to seek to understand
the problem of potential general conflagration and that is a special
sort of problem. It is not unrelated to the general problem, but it has
enough special aspects that it seems to me that it is something that
must be considered as one of the responsibilities of the Office of Civil
Defense to take care of.
Mr. DADDARIO. I don't have enough information at this time to come

to any judgment one way or another, but I do think that it is impor-
tant that the committee spell out one of its fundamental characteris-
tics. It has never taken the attitude that we ought not to interfere with
what is presently going on in Government agencies because this would
mean that the committee would forever support what was going on and
this doesn't make much sense.
Dr. ASTIN. I can understand your viewpoint along that line. .
I would like to discuss some details of the problems I discussed

earlier beginning with "Information."
Detailed information, in a uniform format, will be sought actively

from all the States. Modern operational analysis techniques and data-
processing equipment will be used to carry out studies of the relation-
ships between occurrence of death and injury from fires, frequency of
fires, causes, and contributing factors. The information gathering and
analyses will provide a base for establishing priorities in research
efforts and evaluation of the effectiveness of research results, demon-
strations, education, training, and related activities. Teams of experts
will investigate selected fires and provide in-the-field advice and con-
sultative services. Increased dissemination of information will be
provided through support of clearinghouse services for all types of
fire-safety information, including responses to specialized requests and
location of personnel experienced in handling the usual problems.

Next, the research area.
Among the things which impede the advance of fire technology

are the lack of understanding of why and how a fire develops and
spreads, of the behavior of structural and other materials in fire, and
our inability to predict these behaviors without actually burning down
a building each time. Not enough research is going on—here or any-
where in the world. The Bureau would augment and broaden its exist-
ing fire research effort, and its contract program, to place significantly
more. emphasis on fundamental fire research studies in the areas of
ignition, fire growth, smoke and toxic products, materials response,
and fire detection and control. A balance would be maintained between
laboratory scale and "real world" scale research.
. The innovation of new building materials and products raises ques-
tions .of how they would be affected by fire. This in turn raises the
question of the proper method of testing these items. The Bureau
would continue to develop methods by which these products and mate-
rials could best be evaluated. As is customary, the actual testing of com-
mercial products usually would be undertaken by private industry
and laboratories such as the Underwriters' Laboratories.
At present there is essentially no research directed toward the prob-

lems of the fire services beyond the limited exploratory work being
done under the sponsorship of the Office of Civil Defense. The need
for a major research program to aid the fire services is becoming criti-
cal because rapid social and technological changes are requiring ever
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greater efficiency in fire prevention and control. The Bureau would
initiate a broad research program of in-house work and contracts in
fire defense analysis. The work would include special studies in such
areas as communication systems and equipment, and in personal pro-
tection equipment for the individual firemen.

Next, in the field of education.
Education and training for the fire services are essential to attain-

ing the highest levels of competence, of advancement opportunities,
and of fire executive development. The Bureau will provide grants to
support the development of and participation in professional extension
courses for fire service personnel and fire officers. The objective of this
increased education should be professional status, career development,
and executive development of the fire officers.
Sound fire protection and safety principles should be applied from

the beginning of design projects on all scales. Not enough fire protec-
tion information is included in the curriculums for architects, engi-
neers, designers, city planners, and other professionals who should be
aware of and apply safety principles in their work.
In addition, the increasing complexity of fire technology accents

the need for graduates whose major educational specialty has been
in the theories and application of fire research and safety. At present
only two universities in the United States offer 4-year curriculums
leading to bachelor of science degrees in fire protection engineering.
The Bureau will support the development and introduction of fire-
related courses and educational materials for addition to established
curriculums and for establishment of new curriculums in the Nation's
colleges and universities.
I might explain the difference. I refer here to two universities. Dr.

Hollomon referred to three. There are only two with full 4-year fire
protection engineering curriculums. The other one does have a full
4-year course in public administration with a fire specialty.

State and local fire safety programs will be improved to include
more extension courses in the most effective methods of fire prevention
and control for appropriate industrial and institutional personnel.
Many experts believe that the major continuing cause of fires, fire

casualties, and high fire losses is the lack of adequate understanding by
the general public of proper procedures for handling relatively simple
but recurring fire situations. The fact that our property losses were
spread over more than 2 million fires substantiates this belief. The
Bureau will seek to strengthen existing efforts to educate the public
on fire safety at the national level, by direct support, and at the State
and local level by grants.

Assistance to these various educational and training programs is an
integral part of the comprehensive approach to the fire problem. For
besides the direct effect of well-trained professionals and a more fire-
conscious public, these programs provide a way of introducing the
results of research to those who can use it to prevent and fight fires.
From both the research and the education and training programs

will come information and ideas which need to be tried in the "real
world" of the fire protection engineer, the fire marshal, and the fire
services. There will also be a feedback from the field of ideas which
will need to be tried. The Bureau will provide grants to State and
local governments and to nonprofit organizations concerned with fire



22 FIRE RESEARCH AND SAFETY ACT OF 1967

to demonstrate these new ideas. The purpose will be to spur tech-
nological innovation at all levels.
A center for administering the act would be established at the

Bureau.
Our present fire research staff would be incorporated into an ex-

panded research effort, both to handle an increased in-house program
and to administer and monitor the research contracts and grants.
The Bureau program would make increased use of systems analysis to
better define critical problem areas and to determine the relative bene-
fits to be derived from work in these areas.

Effective leadership by the National Bureau of Standards in im-
plementing the Fire Research and Safety Act and coordinating the
efforts of the many diverse groups having competence in one or more
of the program areas will require continuous contract with and advice
from the scientific community, the fire services, industry, State and
local government, and other segments of the total public.
We would expect to call on experts in the fire services, in fire pre-

vention, and the general fire community for assistance in identifying
fire proilems and for advice in formulating 

i 
the program. I would ex-

pect these experts to be especially valuable n reviewing the results of
research and demonstration programs to consider how these results
can best be introduced into use. We would also expect to call on experts
in the sciences to advise us on the technical quality of our research.
These experts could be in panels, probably more than one, such as those
presently appointed to provide advice on the programs of the Bureau.
These advisory groups would be of a permanent, continuing nature.
The legislation authorizes appropriation of $10 million for the next

fiscal year. In carrying out the fire research and safety program, we
believe that the major portion of the funds appropriated will be ex-
pended through the use of the contract and grant authority in the legis-
lation. The minor portion of the funds will be used for in-house activi-
ties, mainly in research:
It will, of course, be our plan to assemble a panel, or panels, of in-

dividuals from industry, the fire services, and the scientific community
to give us technical advice on the program. Therefore, I believe that the
statutory advisory board provided for in H.R. 9305 is not needed.

It has been suggested that H.R. 6637 be amended to include pro-
vision for a Presidential Commission similar to that called for in
House Joint Resolution 498. Dr. Hollomon has just outlined a broaden-
ing of the scope of that Commission to make it concordant with the
national approach of H.R. 6637. I see no loss in the effectiveness of the
fire research and safety program if amended to provide for a commis-
sion having such broadened scope, and therefore I would welcome it.
Whether or not it is so amended, I urge the enactment of H.R. 6637.
Mr. DADDARIO. Thank you, Dr. Astin.
The two universities you referred to having 4-year curriculums

leading to a bachelor of science degree, how long have they been in
existence?
Mr. JAMES RYAN. One is the University of Maryland. They have

had a curriculum in fire protection engineering for about 10 years.
_I believe a member of the staff will appear later.
The other school is the Illinois Institute of Technology.
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Mr. DADDARIO. He will be able to supply us with statistics as to the
number of graduates and how they have fitted themselves into fire
prevention?
Mr. JAMES RYAN. I understand the two together have graduated less

than 30 each year. The third university is the University of Southern
California, which has as part of its public administration curriculum
an option in fire specialties. It's a 4-year curriculum. But it is only
a specialty in a broader curriculum.
Mr. DADDARIO. At the center would you conduct courses? Would you

:have men come from fire departments throughout the country from
time to time for a short course such as the ones the FBI gives?
Dr. ASTIN. I believe our preference would be develop skills in the

universities to do the teaching and instruction.
Mr. DADDARIO. You would support that effort?
Dr. ASTIN. We would support the educational institutions trying

to get them to do a better job in this area.
Mr. DADDARIO. What would the center consist of as to facilities,

equipment, and manpower?
Dr. ASTIN. The center would provide, first of all, a general office to

.administer the act. Then there would be a sector that deals with the
investigation of fires, analyzing the data. There would be a public in-
-formation sector that would attempt to develop educational programs.
`Then there would be a sector dealing with the training programs them-
selves. That is, working with universities on curriculums, perhaps en-
couraging fellowships and things of this sort in the fire technology
area. There would be another sector that would deal with grants for
both basic and applied research, and another unit with responsibility
for the demonstration projects.

• Now, the biggest part of this center would, of course, be the in-house
research activity. The implementation of this program would require
some augmentation of our present facilities, but we already have, in
our 1968 appropriation request, an item which would permit us to
design a facility to investigate the properties of buildings and struc-
tures when exposed to fire.
That is, of course, in line with our traditional functions in the build-

ing field. But we have never before had facilities which would permit
us to look at building system. It is most important that we be able to
look at the whole system if we are to deal properly with one of the
most critical parts of the fire problem namely, the toxic products,
smoke. More people are injured or killed by smoke inhalation than
fire, as I understand it. We have to deal with larger scale systems, not
just components, if we are to understand the toxicity problem and the
air movement problem in connection with fire.
So, in summary, the organization is a director of a center with a

number of administrative units running the sectors of the program,
.then a significant sector dealing with in-house research.
Mr. DADDARIO. How does this work out in numbers of people?
Dr. ASTIN. Our present best estimate is that the number of profes-

sional technical people will be of the order of 85 and the support
personnel of the order of 45 making a total staff of approximately 130.
Mr. DADDARIO. Do you have a plan which could be provided for the

record as to how this would be organized?
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Dr. ASTIN. Yes, we have a plan that could be furnished for the record.
(Information furnished in answer No. 5 located on p. 33.)
Mr. DADDARIO. I would appreciate it if we could have that. You talk

about the toxic effect of smoke asphyxiation. How would you, from
a coordinating point of view, work that out? Would you develop an
in-house capability or use the institutions presently doing work where
personnel does exist such as NIH, and San Antonio so that they would
provide your people with the kind of research around which informa-
tion could be developed.
Dr. ASTIN. It would definitely be our intent to use centers or groups

of competence wherever they exist and not duplicate them. In terms
of the toxicity problem, we would certainly want to use the medical
scientists in NIH, the Air Force, NASA, and the universities on
studies related to toxicity factors involving humans. Our concern with
the toxicity problem is at the origin and spread of the toxic matter.
Mr. DADDARIO. Prior to the inhalation?
Dr. ASTIN. Yes. We would then depend on others for data on toxicity

factors.
Mr. DADDARIO. There is no work of that kind?
Dr. ASTIN. There is very little of that kind going on at the present

time.
Mr. LUKENS. I would like a quick overview. I am intrigued by your

fourth point about collection, analysis, and dissemination of this data.
Has there been any drive to see that a technological utilization pro-
gram that has been so sucessful in NASA be initiated here? Do we
make sure that everyone interested in firefighting, fire preventing and
research has access? This is a real sales point of any program of this
type.
Dr. ASTIN. We are continually confronted with that problem in

virtually all areas of our other programs. Our concern with precision
data is not only to get the data combined and published. We are
concerned with how it is used and with making sure that it is readily
available to the scientists and engineers.
In still another area, we operate the national clearinghouse for fed-

erally generated research and development reports. Here our desire is
to make sure that the report literature generated by the Government
is effectively used in industry. So we are very conscious of this need
and we are working at it in our other areas. It would have a dominant
role in the fire program.
Mr. LUKENS. My specific question would be, if the $10 million is

granted in full, is any of this fund earmarked for the particular pur-
pose of dissemination?
Dr. ASTIN. Yes.
Mr. DADDARIO. The National Bureau of Standards is actually in the

business of doing just what you said. It develops a system which in-
corporates the Bureau information which has been developed in many
places throughout the country, then beef it up, if necessary, by some
in-house activity, and puts it together in such form so that it can be
used by that section of the community which needs to have it.
Dr. ASTIN. That is right.
Mr. DADDARIO. That expertise which has been developed over a

course of time would be utilized. For example, I think the point that
Mr. Lukens raises is a very good one. The National Bureau has been
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doing work in combustion behavior over a long period of time. We
have seen this problem put before us in its most graphic terms, because
of the effect of combustible materials in the Apollo capsule. I would
expect that all of the information which came from the Apollo acci-
dent would somehow be put together and become part of the informa-
tion you then would be able to provide.
Dr. ASTIN. This would certainly be our intent.
Mr. LUKENS. Thank you.
Mr. DADDARIO. Have you finished?
Mr. LUKENS. That is all. Thank you.
Mr. DADDARIO. The one point, that we want to be clear about, we

have great faith in the National Bureau of Standards being able to
put information together and to make it available and this has been
illustrated over many years. During the hearings on standard refer-
ence data and statistics, this was borne out again in an extremely
adequate fashion.
The Government has developed a policy of self-insurance on Federal

properties over the course of years, how does it get its information to
put together fire preventive measures within this vast complex of
property? Does it do it adequately? Do we assume because we have
been doing it that it has been done in an expert way, or do we assume
that it has not been done as it should be done?
Dr. ASTIN. This problem is dealt with within the Federal Govern-

ment under the auspices of a Federal Fire Council. The Federal Fire
Council has a central administrative body chaired by the Admin-
istrator of the General Services Administration. It consists of a num-
ber of individuals in statutory positions from other agencies including
the Defense Department. The Director of the National Bureau of
Standards is a member. Under this governing body of the Federal
Fire Council is a very active program with a great many technical
committees dealing with specific problems pertaining to Federal fires.
Under the auspices of the Council, data are collected on fires, and
they attempt to develop some degree of standardization in how the
data are collected. Training programs are organized and carried out.
There are frequent meetings of the total Council and sectors of the
Council in which information is exchanged.
I think they are doing a pretty good job. There is no doubt but what

it can be done better, and they are trying to.
Mr. LUKENS. Could I ask a couple of questions about specific pro-

grams that this Federal Council is promoting?
You said training. What kind, and to what extent?
Dr. ASTIN. They indulge in seminars in which programs known

to be successful are disseminated to others. To my knowledge, they do
not conduct formal training courses, do they?
Mr. JAMES RYAN. They have had under consideration a formal train-

ing course purely for the Federal service. I don't believe this has
gotten too far. It is under discussion. Certain Federal agencies have
'Federal fire forces. For example the military have their own training
prcr.:ram for this, their own system for determining what the quali-
fications should be.
The Federal Fire Council has drawn up a document that would

*essentially coordinate this program of determining what should be

•
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the qualifications and putting out for debate whether or not a central.
office might be set up for actual training.
Now, this is only a document that is under consideration and early -

review. In this area they are coordinated.
Mr. LUKENS. I was also interested in the extent of the exposure. Is

it a nationwide invitation list, or what?
Dr. AKIN. Every Federal agency participates in the work of the

Federal Fire Council.
Mr. LUKENS. Thank you.
Mr. DADDARIO. Could you get into the military firefighting capability.

You talk about this program that is presently being contemplated. I
would be surprised if the Army doesn't have a manual on how to fight
fires at every level where there is a military command or a military
function going on.
Mr. LUKENS. In fact, the Air Force has a firefighting school.
Mr. JAMES RYAN. Yes; the military has quite a competence in fight-

ing fires. Largely, it is directed to specific problems. Obviously the
Air Force has a fire-crash problem which is not unlike but not identical
to a civilian aircraft crash. They have large installations, again the
airport is the easy example, that are not frequently found in the civilian
sector. They have problems in the parts of the world where the civilian
sector doesn't go. The extremely cold sections, for example. Some work
was undertaken at the Bureau, at the request of the military, to con-
duct fire tests of building construction designed for use in areas of •
the world where there is no other construction but military.
This information would only be peripherally applicable to the build-

ings in Washington.
I am getting a little away from their firefighting capability. They

have it. They have barracks and they have housing. In this area they
have a capability and training manuals related to that capability that
would be not unlike the training capability that the civilian firefighting
departments might hope to have.
Mr. DADDARIO. To follow, as the military engineers draw plans for

construction, they certainly have developed a competence to make
some determinations about materials, and how they would act under
stress of fire. They have the ability to fight fires, too. Where do they
get all this information? Why isn't it adequate considering the pro-
posal you have before us. How would your proposal make this a
stronger capability?
Dr. Asrmr. By collecting information on newer, advanced, fire-

fighting, fire-prevention techniques in a systematic way all over the
country, we would hope to be able to recognize the best of these and
then make sure that the best of these techniques and procedures are
available in all sectors that don't already have them.
Mr. DADDARIO. What would you be replacing, Dr. Astin ? This gets

us exactly to the point. I don't think that anyone can question the fact
that we ought to be doing a better job in this area than we are now
doing. The military, as an example, is doing from what you say a com-
petent job in this particular area.
Dr. AsTiN. For the moment.
Mr. DADDARIO. They must be getting proper advice to be doing the

job. Who gives it to them? What does it cost? What would we be
saving by providing a capability to provide information different
from the way in which they get it now ?
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Dr. ASTIN. The military would have a new and better source of in-
formation than they now have if we set up a coordinated national
program on fire information. I don't know what they are spending
on this now but most certainly there would be available to them bet-
ter information, knowledge of better techniques than are now available
to them.
Mr. DADDARIO. We could logically expect, if we can perhaps find this:

out, we should then be able through this program to provide a different
and more efficient source of information. This could cause a savings be-
cause we ought to be able to eliminate the need of the sources which
are now providing the information.
Dr. ASTIN. There will continue to be many primary sources for in-

formation. We expect that this legislation will lead to a single rec-
ognized focus to which inquiries can be directed with confidence they
will know what information is available and can either provide it
directly or give reference to particular sources for full details.
Mr. LIIKENS. Are you inferring most of the information they are

obtaining is from their own sources within the military?
Dr. Asnisr. No. Some of it is, because their problems are to some

extent different than those of an urban fire department. But they have
many things in common also. They get information from their own
sources, from the National Fire Protection Association and other
sources at the present time.
Mr. DADDARIO. How can you say this legislation would be beneficial

to the Government when you consider the risk we have because we are
self-insurers in Federal properties.
Dr. ASTIN. I would expect as we develop better information or

through investigations of fires and analyses of the causes, through re-
search which leads to better design techniques in structures and equip-
ment, as we evolve better firefighting equipment and procedures, that
losses would go down. The fire losses are around $330 million a year.
A third of a billion dollars is the Federal Government's loss. I think it
is reasonable to expect that as the program gets moving and becomes
effective that those losses, if they do not go down, would certainly not
increase in proportion to increased capital value of Government
facilities.
Mr. DADDARIO. Now, Dr. Astin, the point has been made by both

you and Dr. Holloman about the private participation in this field.
Could you touch on the point again as to how the private sector is
developing its own capability in fire research? Is it sufficient or not?
How would they fit into this program?
Dr. AsTIN. I think the private funds for fire research are very

limited. Most of the private money is now used in the business of
analysis of fires and information services, but there is some in the
area of research. We have got long lists of important research prob-
lems that need to be investigated.
One of the major ones that I referred to briefly in my statement is

the scaling factor. Our knowledge about the reliability of scaling—
that is of going from laboratory tests to full-scale tests—is quite in-
adequate. It is completely unsatisfactory to have to burn a house down
in order to test building materials or techniques. We must be able to
do this through laboratory studies. This is just one area where in-
creased research is needed: in the scaling factor. •
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We would certainly encourage and support ideas for studying fire
problems in the universities and private organizations if the bill be-
comes effective. If it appears practical, we would strengthen the cur-
rent information-gathering services of the National Fire Protection
Association. They are doing a very good job in this area now with
their limited resources, and I am sure that it would be in the national
interest if these efforts could be strengthened.
Mr. DADDARIO. Is the National Fire Protection Association now in

favor of this legislation?
Dr. ASTIN. I can't speak for the National Fire Protection Associa-

tion. I would say their support is lukewarm at best. Their general
viewpoint, as near as I have been able to understand it, is that they
feel this is a possible undesirable intrusion by the Federal Govern-
ment into an area where they are now dominant.
Mr. DADDARIO. Now, Dr. Astin, you have shown how you intend to

get university participation in this area. And I have asked the question
how the private sector is doing at the present time and I think you
have some good examples as to what else needs to be done. I wonder
if you might give us from the benefit of your experience the way
through which the private sector will also be able to develop its
capabilities through this program. I add to that that it would appear
to me after listening to you here that by strengthening the university
program and by getting more people properly trained, you would
be certainly making men and women available in this work who are
not now available and some of those would presumably be snapped
up by private institutions. Therefore, you would have an enhanced
capability in both directions, manpowerwise at least.
Dr. ASTIN. Well, one way in which efforts in the private sector

could be stimulated would be through having available better evalua-
tion techniques for new building materials, for new types of build-
ing design, for new types of firefighting equipment and so on. To the
extent that we have available very sound methods of evaluating inno-
vation in the private sector, I think that this innovation will be
stimulated. Industry will do much more than it is now doing in coming
up with better materials, better designs for structures from a fire
resistance viewpoint, if we are able to provide the methods to evaluate
them reliably. At the same time, if we have a sound method of evaluat-
ing firefighting equipment or devices, then I am sure that the private
sector will do much more innovation in this area than it is now doing.
These are two ways that I think the program would add significantly
to the contributions of the private sector.
Mr. DADDARIO. Would it broaden the private participation, or

restrict it?
Dr. ASTIN. This would definitely broaden the private participation.
Mr. DADDARIO. Dr. Astin, what would be the Bureau's policy for

patents under research and development contracts? Since no provision
is made, would you take cognizance of the President's memorandum
of patents of November 1963?
Dr. ASTIN. Yes

' 
we would follow his policy on that.

Mr. DADDARIO. Follow his guidelines?
Dr. ASTIN. That is correct.
Mr. DADDARIO. Mr. Roush?
Mr. RousH. Mr. Chairman.
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Dr. Astin, I am pleased to see you here. I'm sorry that I have only
been here for the last three-quarters of an hour, but I was testifying
over on the Senate side and that made it a little difficult for me to be
here for the first part of this testimony.
Mr. DADDARIO. We welcome you back safely to this side.
Mr. RousH. They treated me very kindly, but it was my own Senator

who was chairman of the committee so it made a difference. He didn't
dare treat me unkindly.

First, Mr. Chairman, I would like to point out that I have also
introduced a similar bill and I would like permission of the chair
to submit for the record a statement which would be my own testimony
on behalf of this legislation.
Mr. DADDARIO. That may be done, Mr. Roush.
(Statement referred to follows:)

TESTIMONY IN SUPPORT OF H.R. 6637, THE "FIRE RESEARCH AND SAPETY ACT OF
1967," BEFORE THE SCIENCE RESEARCH AND DEVELOPMENT SUBCOMMITTEE OF THE
HOUSE COMMITTEE ON SCIENCE AND ASTRONAUTICS, BY CONGRESSMAN J. En
WARD ROUSH (D-IND.)

Mr. Chairman, I would like to testify in support of the effort to amend the
Organic Act of the National Bureau of Standards to pass the Fire Research and
Safety Act as proposed by Mr. Miller, the esteemed chairman of the Science and
Astronautics Committee.

Statistics indicate that the number of fires in the United States is on the in-
crease, while other countries have a lower total number of fire tragedies and
per capita losses. Our per capita death rate from fire is four times as high as that
in the United Kingdom and over six times as great as that in Japan. Over 12,000
lives and 1% billion dollars in property is lost annually by the American people
from fire. This represents $8.98 in cost for every man, woman, and child.

Just last October in Anderson, Indiana, we had a major fire at the four-story
Central Hotel which cost three lives and so damaged the structure of the building
that it was razed. This is one of the many similar examples of the high cost of
fire.

Yet we pride ourselves on being the leading nation in the world in the develop-
ment of technology for all kinds of conveniences. Why have we not applied that
technology to controlling a long-time enemy of man, namely the destruction of
fire? Why is it that only two universities offer full degrees in fire engineering?
Our studies with space travel have alerted us to fire prevention materials

and methods. These studies should be analyzed for application to every day life.
We can render our property and our lives fire resistant, if not fireproof.
I am convinced, then, that there is urgent need today for federal support of a

national fire safety program which would operate something like federal sup-
port for education to encourage the study, research, experimentation, demon-
strations, improved services and resources for combating fire damage in the
United States.
In the legislation proposed, H.R. 6637, all of these services would be placed

at the dispoasl of local fire safety services. The latter would be encouraged to
improve the quality of education of the public and the fire fighters in the com-
munity.
Increasing costs of operating community services, the trend toward moving

to the cities, as well as rapid social and technological changes are imposing
great demands on fire services. These demands are made upon antiquated
methods and equipment. In rural areas, machinery plus large quantities of
stored combustile agricultural products and great distances from facilities,
render fire a constant, a major hazard.

Since introducing my bill on this subject I have received correspondence
from local fire chiefs, from fire fighting equipment companies, Firemen Asso-
ciations and local citizens. They all welcome assistance in improving our con-
trol of fire.
Mr. Chairman, I believe this legislation before us an important step in achiev-

ing that goal.
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Mr. ROUSH. Dr. Astin
' 
I want to ask this question and only this

question. Why is new statutory authority necessary to do what we are
attemping to do under this legislation? Does not the Department of
Commerce or the National Bureau of Standards at the present time
have statutory authority which would permit the establishment of
such a center and do the work contemplated by these various bills?
Dr. ASTIN. The only authority we now have that is relevant to this

matter is the authority to investigate the fire-resistant characteristics
of building materials • the general authority that we have to develop
test methods for materials, mechanisms and structures; and the au-
thority to cooperate with other organizations, both Federal and pri-
vate in the development of standard practices such as codes and speci-
fications. We do not have authority for the fire investigation program
that is specified here. We do not have authority for the education and
training program that is specified here. We do not have authority for
the demonstration projects that are planned here.
I think we would have to stretch our authority on the information

part of it, particularly the promotion of programs to educate the
public in prevention of fires. We would have to stretch our present
authority, I am sure, to do that.
I would say the only segment of the six things spelled out in the

statute that we have clear-cut authority to do now is the research.
Mr. RousH. Thank you.
That is all.
Mr. DADDARIO. Mr. Lukens.
Mr. LUKENS. No questions.
I would like to file a statement.

STATEMENT BY DONALD E. LUKENS ON H.R. 11284 (Fins RESEARCH AND SAFETY
BILL)

Mr. Chairman, there is no question in the minds of any of us but that action
is urgently needed on proposals to fight fire damage and disaster in this coun-
try. This government and the American people are devoting much thought and
attention to automobile safety, research, traffic and automotive engineering.
This is as it should be. We are forgetting, however, that the tragedy of fire
causes about one-fourth as many fatalities and property damage, and yet is
receiving little attention either from our government or from the public at
large.
In 1966 fire deaths amounted to twelve thousand human lives. Americans are

dying of fire more rapidly than of warfare in Vietnam. Fire destroys an esti-
mated two billion dollars worth of property annually and is responsible for
billions of dollars of expenditures for insurance, medical care, loss of trained
manpower and wage-earning manhours, and incidental costs. Certainly this
problem is crying for solutions.
And yet, in spite of the gravity of this problem, our knowledge of the forces

involved in combustion, of fire-fighting techniques and equipment, of fire-resistant
materials, cannot be described as anything but primitive.

Architects and engineers in our nation's institutions of higher learning are
not adequately taught what little we do know in the field of fire prevention
and control. Our building-code regulations are archaic and often ineffective.
Our public is ignorant. Our Federal fire programs are split among at least eight
agencies and departments. Our National Bureau of Standards, with prime re-
sponsibility for anti-fire research, is spending but $200,000 a year on the problem.
When there are only three laboratories in the entire United States with

facilities to evaluate the fire resistance of building materials and construction
facilities, it must be clear that our efforts are not commensurate with the grave
proportions of the fire problem.
Ohio State University's Building Research Laboratory is one of these three

centers of fire research, and it is manfully striving to solve some of the most
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difficult problems in fire research. Under its director, Prof. Richard W. Blet-
zacker, Ohio State has attempted to educate public officials, give extensive and
thorough tests to new construction materials, and experiment with new ideas
in building design. In the process the University has served to train hundreds
of students in fire safety procedures and techniques. Ohio State is hoping to
rapidly expand its efforts in the fire safety area, but is limited by the absence
of adequate Federal financial support.
Prof. Bletzacker describes the problem:
There is a crying need for an increased research effort in the area of fire

protection. In many aspects the building industry at large and the fire safety
area in particular have not kept pace with the rapid advancements made in
other areas of science and technology. We need to comprehend better the funda-
mental concepts involved from both an academic viewpoint and a practical view-
point. Unfortunately, too few are interested in understanding the basic concepts
of fire safety as a field of academic interest. It is expensive to conduct test after
test, and the time required to schedule test programs is severely handicapping
development of new materials and constructions.
Mr. Chairman, there are many things which need to be done if we are to

make satisfactory progress in fire prevention. We need to study the strategies
of firefighting in all areas—from the methods by which we decide on building
codes to the way we train our firefighters. We need to subject our firefighting
equipment to rigorous and extensive tests and do all we can to develop new
and more effective systems and individual units. Perhaps most important of all,
we must study the entire science of combustion: what causes fires, how fire
spreads, what are the real effects of smoke, what makes materials fire-resistant,
how does high temperature affect various situations. We must consider how to
best protect our firemen, who are continually risking their lives and not in-
frequently losing them. We should study how to locate our emergency exits
so that they are not closed in a sudden emergency. Perhaps we can come up
with practical and inexpensive fire detection systems for private homes, so that
people are not caught in their sleep. We should study the merits of establishing
a Federal Fire Academy to train those who must deal with fire. We must relate
our knowledge of fire to civil defense problems and forest management.

It is important to remember, however, that we are trying to support and
supplement local and voluntary efforts in firefighting, and not supplant them.
I believe that we should, as much as possible, avoid "in house" efforts and
emphasize grants and contracts to colleges and research institutions. By doing
so we would muster a broader scope of talent against the problem and we would
enormously benefit from the "fallout" effect of students learning while par-
ticipating in this research, then proceeding to disseminate the information to a
much wider audience.
Mr. Chairman, I welcome this bill, and support it with enthusiasm. It is a

good bill, thoughtfully designed, and a very important and significant first step
towards combatting the tragic and destructive effects of fire in the United States.

Mr. DADDARIO. Anything else?
Mr. YEAGER. On behalf of Congressman Brown, he left a statement

to be filed. I wonder if we might submit some additional questions?
Mr. DADDARIO. Mr. Yeager, I will keep the record open so the com-

mittee may have the opportunity to ask questions of both Dr. Astir'
and Dr. Hollomon. I am sure they would cooperate.
Mr. AsTiN. We will be happy to.
(Additional questions submitted, and the answers thereto, are as

follows:)
Q. 1. In your testimony of May 18, 1967, you stated that you were

not asking Congress for authority for mandatory adherence to stand-
ards that might be developed for firefighting equipment or buildings.
Do you foresee problems in gaining acceptance of the results of research
under this act when acceptance is on a voluntary basis? How would
you overcome the possibility of spending money for research and
having it ignored?
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A. 1. The real problem I see in the voluntary acceptance of research
results is the lack of awareness of what information is available or
of how to use it. The program of information dissemination provided
by H.R. 6637 will include an active, rather than passive, effort to see
that the results of research are published in a usable form and are
made known to those in a position to put those results into use. The
'educational aspects of the program will make awareness of any ability
to utilize fire research results part of formal education rather than a
postgraduate, hit-or-miss acquisition.
I cannot gurantee that research results will be used universally.

However, most people who are in a position to translate research results
into improved technology, standards, or specifications are responsible
and eager to use the best information available.
The Federal Government is in a position to assure wide utilization

of research results both by supporting demonstration projects illus-
trating their applicability, and by utilizing them in drafting Govern-
ment purchase specifications. The Federal buying power is large enough
to make a significant impact on the total market.
Q. 2. Testimony suggests that one of the problems in our present

system concerns the lack of complete and timely data that data on
incidents of fire are collected from only half of the States. What steps
would NBS take to assure submission of data from all of the States?
A. 2. The support of the Congress and the President will clearly

establish fire information gathering as a national program, deserving
of the attention and participation of all the States. The establishment
of a uniform format for the submission of information, and of guide-
lines on detail and scope, should encourage complete returns from the
States. If a State does not have a central information gathering sys-
tem, or has a system based on a specialized sampling (only insured
deaths or losses, for example), we would offer assistance in establish-
ing or modifying a mechanism whereby the needed information would
be made available. Grant money could be used to assist in a transition,
if needed. The participation of a State in the information gathering
program could be made prerequisite to eligibility for other grants.
The information gathering program probably will be carried out

through contract with a private organization. That contract should
provide for the contractor's use of added incentives, including reim-
bursement if needed, to facilitate full participation by the States. Any
direct assistance will be coordinated with the contractor's activities.
Q. 3. In your opinion, what has been the major cause of the limited

amount of fire research now being conducted in the United States?
A. 3. The limits on the research and development of new materials

and products by industry has been their belief that they are restricted
by lack of uniformity among building codes. The low level of basic
research by industry is attributable to the reluctance to fund something
that may not pay out or may pay out to their competitors as much as
to themselves. The low level of basic research by the universities and
the Government has been due to a lack of appreciation that this sub-
ject, was deserving of a higher priority in the allocation of available
resources.
Q. 4. You stated that the U.S. death rate is twice that of Canada;

tow times that of the United Kingdom; and six and one-half times
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that of Japan. Do you have any information available on the amounts
that these nations spend annually on fire research?
A. 4. We have requested, but have not yet received, direct informa-

tion on total fire research expenditures in Canada, Japan, and the
United Kingdom. We will provide those data as soon as they are re-
ceived. Meanwhile, the following data are on the main Government
activities.

[Dollar amounts in millions]

Staff

Annual budget

Amount Percent
GNP

United Kingdom (joint fire research organization) 170 $1.4 0.0014Japan (fire research institute and building research institute) 70 .31 .00036Canada 
(1)United States (NBS) 13 . 25 .000036All government 6.0 00087

1 Not available.

The significance of these figures lies in the fact that the total U.S.
Government budget for fire research, including forest fires, civil de-
fense, and military applications, is only about half as great, in percent
of GNP, as that of a single laboratory in the United Kingdom. That
laboratory has a program of considerably narrower scope than that
provided by H.R. 6637. Two Japanese laboratories very analgous to
the present National Bureau of Standards' Fire Research Section,
employ five times as many people and spend 10 times as great a share
of GNP.
Q. 5. Could you provide the committee with an organization chart

of the proposed Fire Research Center which would reflect the projected
titles and salaries of the staff and a short functional statement for each
of the organizational entities.
A. 5. Attached are an organizational chart and a table of staff in

terms of disciplines, grades, and numbers. It should be emphasized
that these are tentative.

STAFFING

The Center will have a Director and his office staff plus subordinate
organizational units to carry out the various assigned. functions. The
table below gives the general sort of distribution that might be
achieved. The professionals would include physicists, chemists, engi-
neers, statisticians, operations analysts, educators, and others as appro-
priate to the functions. We would hope to have research associates
and guest workers from the fire services, universities, technical organi-
zations, and industry. They are not included in the numbers.

Grades Professionals Technicians
and clerical

GS 16 to 18 
GS 11 to 15 
0S4 to 10 
Total 

5 to 10 
40 to 45 
30 to 35 ___
80 to 85 

0.
0.
45 to 50.
45 to 50.
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FIRE RESEARCH AND SAFETY CENTER

35

FUNCTIONAL STATEMENTS

Director's Office.—Overall supervision to assure implementation of
the act and emphasis among the segments of the program relative to
the problem.
Research Division.— (A) Research on the phenomena characteriz-

ing the nature of fire, including combustion, ignition, growth and
spread, detection, and extinguishment mechanisms; research on the
reactions of materials and simple and composite structures to fire,
including fire resistance, restraints, thermal stresses, test method vari-
ables, and movement of combustion products and fire fronts within.
structures; research on fire operations, including development of in-
hibiting smoke or atmospheres and their venting, fire control organiza-
tion and operation, and human engineering considerations applicable
to equipment design; research related to life safety including toxic
products of combustion, organization of casualty handling in coordi-
nation with fire operations.
(B) Carry out the above either in-house, through transfer of funds

to appropriate Government 
agencies, 

or by monitoring technical pro-
gress of activities under research contracts and grants.
Information and Education Division.—(A) Investigations of fires

to determine causes, contributing factors, severity, frequency, and
after affects; information gathering, including development of a uni-
form format and guidelines for reporting, assistance to States in fol-
lowing format, analysis of data gathered, and dissemination of infor-
mation; clearinghouse services including referral of inquiries,
preparation of bibliographies, distribution of documents, and director-
ies of highly specialized competences and facilities.
(B) Training programs, for fire services, in latest techniques and on

equipment, operations, and organization of fire departments; develop-
ment of training aids, texts, courses, and curriculums for fire services
and for architects, engineers, and fire protection and science profes-
sionals; programs and material for use in educational efforts directed
toward general public or major segments thereof.
(C) Carry out the above primarily through contracts and grants,

providing technical review and monitoring progress under those con-
tracts and grants; sufficient in-house work to maintain professional
competence and to assure technical foundation for information and
training programs.
Contracts and Grants Office.—
Establish administrative contract with existing centers of compe-

tence in fire research;
" Seek proposals for contracts, grants, and demonstration projects;
Route proposals to appropriate staff of center for review as to

scientific and technical merit of proposal and analysis of proposed
contractors competence;
Review administrative details of proposals for compliance with es-

tablished policies and practices;
In cooperation with scientific and technical staff, establish assign-

ment of technical monitor for each contract or grant;
Monitor compliance with administrative details of contracts or

grants.
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Q. 6. What are the estimated cost and staffing of a Nationa
l Com-

mission on Fire Prevention and C ontrol?
A. 6. Budget analysis prepared:

1. ASSUMPTIONS

A. The 20 members of the Commission will include eight F
ederal

Government employees (not paid extra) and 12 others paid $100 pe
r

day actually worked.
B. The Commission members will travel to and from Washington,,

D.C., once a month for Commission meetings and once every othe
r

month for subcommittee meetings. The average distance of travel will

be equal to that from Chicago.
C. Commission members will actually work 108 days (3 days per

trip, including traveltime) .
D. Staff: the staff will have a 25-month working life. This includes

1 month after the Commission s-ubmits its final report.

Executive Director (GS-18) $25,890 per annum 
1

General Counsel (GS-18) $25,890 per annum 
1

Professionals (GS-15) $17,550 per annum 
9

Professionals ( GS-13) $12,873 per annum 
3

Clerical (GS-6) $5,870 per annum 
4

Total staff 
11

2. COST ESTIMATES

Compensation and salary:
Commission: 12 members X 108 days X $100/day $130,000.

Staff: 2 1/12 years X (2 X $25,890 + 2 X $17,550 ± 3 X $12,873 ±

4 X $5,870) 
Staff benefits (retirement, insurance, etc.) 
 310,

31,
000
000'

Total salary and related  471,000

Travel:
Commission:

12 X 108 X $16/day per diem  21, 000

12 X 36 round trips X $115 ($95 round-trip fare + $20 taxis)   50, 000

Miscellaneous staff travel:
(Consultation with Commission member, or Commission meeting

other than in Washington—assume equivalent to 20 round trips,

of 21/2 days' duration) 20 X ($95 fare ± $20 taxis + $40 per

diem)   3,000

Supplies  5,000

Printing: Final and interim reports, stationery, questionnaires, etc  40,000

Consultants: Assume 100 man days at $100 per day  10, 000

Reimbursement:
General Services Administration:

Rent   15,000

Financial and Administrative Services  10,000

Equipment   5,000

Subtotal   630, 000

Contingency  35, 000

This will allow for the possibility that there may be errors in
the foregoing estimate, particularly in the assumption that the
number of non-Federal employees appointed will be the minimum
(12) allowed by the legislation. The direct cost (compensation,
travel, and per diem) is estimated at $16,700 per Commission
member. The contingency would allow for a total of 14 non-

Federal members.
Total   665, 000
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Q. 7. What are the current Federal and private expenditures for fire
research and safety?
A. 7. Current Federal agency fire research and safety activities—

June 1967.
The following are figures for fiscal year 1966, and are rounded off.

Agency Staff
Budget (in
millions of
dollars)

Activities

Forest Service 1 120-150 23 Basic research on wood and wood products, on
fuel-weather effects; forest fire equipment de-
velopment; statistics and causes of forest and
wildland fires.3

Defense Department _ 30-35 1. 5 Fire prevention, detection, extinguishment
peculiar to military operations, weapons, and
materials; extinguishing foams; special cloth-
ing; shipboard and aircraft crash fires.4

Civil Defense 1 1 Contracts on effects of thermonuclear weapons
on target area, how to fight mass fires, fire
storms; protection of target areas from ther-
monuclear thermal radiation.

Federal Aviation Agency Aircraft in-flight and crash fires, cabin liner ma-
terials.

National Science Foundation_  .04 Contract/grant support to individual projects,
currently one.

National Bureau of Standards__ 13 .20 Basic research on ignition, growth and spread,
extinguishment mechanism, resistance ol
construction.

Total, Federal Government_  2 5.74

'Estimated.
2 Fiscal year 1967.
2 Refers to testimony of Jack S. Barrows:
4 Refers to testimony of Clarence Castle.
2 Approximate. See Communication, Appendix July 10, 1967—Dr. Astin's letter.

Private sector—Woods Hole estimates, 1962

National Fire Protection Association (information, education standards) _ 1 1. 6

Underwriters' labs_  3.0

Pactural mutual insurance (construction, sprinklers)  1. 0

Industry (product R. & D.)  10.0

Total private  1 15. 6

1 Approximately $1,900,000, 1965.

MT. DADDARIO. Fine, Dr. Astin.
We will accept the statement of Congressman Brown.
(The statement of Congressman George E. Brown, Jr., is as follows:)
Mr. Chairman, the picture painted by the statistics on human and

material losses from fires in this country today is a picture of an un-
solved national problem. No one has phrased the challenge facing us
more succinctly thanPresident Johnson in his consumer message, when
he said, "We can do better, and we must."
The important elements in this national problem are known to all of

-us who have taken even a superficial look into the situation.
Twelve thousand lives lost each year.
More than $13/4 billion lost in property damage.
A per capita death rate from fires that is twice as high as

Canada, four times as high as England, and more than six times as
high as Japan.
A per capita property damage rate which is the highest of all

the major nations of the world.
No improvement in the per capita fire death rate during the past

5 years.
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An increase in both the per capita number of fires and the per
capita property damage during the past 5 years.

With respect to these last two statements, I might add that this
lack of progress in combating the national fire problem has occurred
in spite of commendable efforts by many private and public groups
throughout the country. The lesson I draw from this fact is that the
important work of these organizations needs to be supported and
augmented.
For all of these reasons, I introduced, in March of this year, a com-

panion bill to the bill under consideration by this subcommittee today.
My bill calls for a comprehensive and coordinated fire research and
safety program, based on the expansion and support of existing insti-
tutions wherever possible.
The program specified in my bill would include several interrelated

components: (1) Factfinding studies of the causes and extent of fires
in this country. (2) Laboratory research on the causes and control of
fires. (3) Education of the public on fire hazards and lifesaving tech-
niques. (4) Education and training of those who must fight fires. (5)
Information services to give out the latest technical knowledge. (6)
Model projects showing new methods for firefighting and prevention.
(7) Grants to public and private organizations to accomplish the ob-
jectives of my bill.
I believe my bill reflects a reasonable and effective approach, and I

urge thoughtful consideration of it by this subcommittee.
Mr. DADDARIO. Dr. Astin, we have had a very helpful morning. I be-

lieve we will now be able to get into the list of witnesses who will be
coming before us next week much better prepared than we were when
these hearings started.
I appreciate your coming here and bringing your staff people with

you and I appreciate Dr. Hollomon's presence. I would expect that
sometime either during the course of the hearings or informally after
they have been concluded, that we will need to talk to you again to
put things into perspective after hearing the other witnesses and I
hope we might be able to do that as we have in the past.
Dr. AsTiN. I will be happy to.
Mr. DADDARIO. Thank you. This committee will adjourn until Tues-

day next, at 10 in the same place.
(Whereupon

' 
at 12 p.m., the subcommittee was adjourned, to recon-

vene at 10 a.m., Tuesday, May 23,1967.)
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TUESDAY, MAY 23, 1967

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND ASTRONAUTICS,

SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DEVELOPMENT,
Washington, D .0 .

The subcommittee met at 10 a.m., in room 2325, Rayburn House Of-
fice Building, Hon. Emilio Q. Daddario ( chairman of the subcom-
mittee) presiding.
Mr. ROUSH. The subcommittee will be in order. Congressman Dad-

dario, chairman of the subcommittee, is going to be detained a few
moments. We will proceed. Our first witness this morning is Dr.
Thomas F. Malone of the Travelers Insurance Co. Dr. Malone.

STATEMENT OF THOMAS F. MALONE, VICE PRESIDENT AND DIREC-

TOR OF RESEARCH, THE TRAVELERS INSURANCE CO., HART-

FORD, CONN.

Dr. MALONE. Thank you, Mr. Chairman.
I appreciate the invitation to appear before your subcommittee and

to register my warm support and that of my company for the Fire
Research and Safety Act of 1967.
I shall attempt to keep my testimony brief since a host of argu-

ments have already been advanced in the hearings before this sub-
committee and in the hearings before the cognizant Senate committee.
The economic toll and the cost in human lives from fire each year are
well known. I will address myself briefly to four aspects of the total
problem:

First, the prospective dimensions of direct fire losses in 1975.
Second, a national goal which I believe is attainable and desirable.
Third, the need for a productive interaction between the public and

private sector.
And finally, some thoughts on the applicability of the so-called sys-

tems approach to this problem.
If one relates the direct fire losses over the past 20 years to the gross

national product, a rather high correlation is noted. It turns out that
about 94 percent of the variance in direct fire losses is explained by
the gross national product. You can make a mathematical equation
but it turns out that every time the GNP goes up $100 billion, the di-
rect fire loss is increased by $230 million. Now if one looks at the
growth in the labor force, the decrease in the workweek, the increase
in productivity and the prospective changes in price level one arrives at
a potential gross national product in 1975 of S1.2 trillion. By way of
comparison last year it was a little less than $750 billion. From the

39
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relationship between the gross national product and the direct fire
losses we can then infer that the loss of $1.8 billion dollars in 1966 will
grow to nearly $3 billion by 1975. This assumes that the relationship
between the gross national product and the fire losses remains un-
changed. I think that it is time that we as a nation consider conscious
efforts to alter this relationship and I believe we should set for our-
selves a national goal of holding the line on direct fire losses so that our
target is to plateau these and hold them at no more than the $1.8
billion.
(Additional information follows:)
Enclosed are the data, the correlation coefficient, and the regression equation

that provided the basis for my remark that-unless the relationship is changed-
we can expect approximately a 230 million dollar increase in direct fire loss for
each 100 billion dollar increase in Gross National Product. These figures, of
course, could be converted to a 1940 dollar, but I fail to see any compelling reason
to make this transformation. In any case, the national goal I proposed in my testi-
mony-in my opinion-is still a valid one and one we should do something about.
The proposed governmental program-modest as it is-would be of assistance.

Naturally, I was speaking only for myself and my Company. There are several
associations which speak for different parts of the insurance industry.

Direct fire losses projected to 1975

NFPA
direct fire

losses
(excluding
forest fires)
(in millions)

GNP (in
billions)

1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

$721 $231.3
744 257.6
699 256.5
729 284. 8
790 328.4
878 345.5
968 364.6
973 364.8

1,068 398.0
1,189 419.2
1,237 441.1
1,254 447.3
1,273 483.7
1,365 503.8
1,405 520.1
1,328 560.3
1,575 590.5
1,543 631.7
1,649 681.2

Projections

1,814 722.8
1,916 766.8
2,025 813.6
2, 140 863. 2
2,263 915.9
2,393 971.8
2,531 1, 031. 1
2,677 1, 093. 9
2,832 1, 160. 7
2,997 1, 231. 5

r2=0.957
r=0.978

Fire losses= 133.0141+2.3255 GNP (in billions)
(in millions)

Dr. MALONE. If you take the difference between this target of hold-
ing constant $1.8 billion and letting it grow as it would if the existing
relationship applied over a 10-year period, the saving would be $5



FIRE RESEARCH AND SAFETY ACT OF 1967 41

billion, and this figure of $5 billion refers only to the direct losses. The
undirect losses are several times that amount so that, in effect, our
national goal would be something like $15 or $20 billion saving over
what would happen if we don't intervene and bring to bear more
vigorous measures on this problem than we have up to now.
This brings me to my third point. If we are to achieve this national

goal, I am persuaded that a productive interaction between the pri-
vate sector and the public sector will be required. I have studied H.R.
6637 with some care, and I believe that with its explicit provision for
assistance to States, local governments, other non-Federal public
agencies, and nonprofit institutions, it represents a tangible manifes-
tation of the will of Congress that the public sector step up its efforts
which you well know are something on the order of $6 million per year
at the present time.
I believe I might remark that this is not an unreasonable amount.

We are talking about something like 10 cents per person, man, woman,
and child, and as the testimony previously developed has indicated,the cost of direct fire losses is something like $9 per man, woman,
and child, so I believe there is an attractive benefit-cost ratio.
It is quite clear that care should be exercised in order that programs

initiated in public sectors do not needlessly duplicate those underway
in the private sector. There is a substantial volume of work underway
in the private sector. The simple fact is that there is yet so much to be
done that only a little bit of wisdom needs to be exercised in order to
preclude this kind of redundancy. In the private sector we need to ex-
tend analysis of available statistics to identify more precisely the vari-
able factors involved in total fire costs including losses, fire protection,fire prevention, organization, and education. The economics of in-
creased use of private fire control measures such as automatic detec-
tion systems and automatic extinguishing systems need further explo-
ration. It is quite possible that universal use of such equipment might
be of sufficient value to have a beneficial effect on insurance costs.
I am pleased to note that the Fire Reporting Committee of the Na-

tional Fire Protecting Association is working on a uniform fire re-
porting system, and it is quite apparent that this effort will require
additional financial support in order to probe more deeply into the
investigation and study of fires.

Finally, I believe it is imperative that we recognize that we are
dealing with a "system" consisting of three major components:

Man.
Heating and cooling machinery.
The environment—both natural and manmade.

Any analysis of problems embedded in, or arising from, this systemmust take account its fundamental properties as an operating system—
in short, a "systems approach.' must be used. By this, I mean that, in
contrast to a preoccupied concern with this, that, or the other individ-ual aspect of the problem, the man-fire-environment combination mustbe simultaneously and comprehensively viewed as a single total com-
plex system composed of many parts, fulfilling many functions, satis-
fying many needs, and exacting many tolls and costs. The systeins ap-
proach, extensively applied in many other, and perhaps even more
complex situations since its rapid emergence as a dominant and versa-
tile intellectual concept following World War II, has been adequately
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proven many times over to be capable of producing important gains in

areas where the piecemeal approach has either failed or produced only

disappointing returns. To avoid developing a detailed treatise in expo-

sition of this approach, it will be simply asserted (and in many re-

spects this is self-evident) that a total system study, viewing and ana-
lyzing simultaneously the principal actions and interactions of the
key variables, has the potential for discovering solutions and effects
that would literally be impossible to find from a piecewise attack (ex-

cept perhaps by a brilliant flash of intuition and, even here, the mecha-

nism for analytically verifying the worth of the intuitive solution

would be lacking) .
A further singular advantage of the systems approach is that the

analyst is not inextricably wedded to the existing system. Thus, the

research program of the Hi-X Foam designer or other engineering

specialist presupposes and accepts the existence of the total present

system as it is now. The systems analyst is under no such constraint.

He is free to consider as alternative strategies not only major modifi 

tions in the existing system as we know it, but also totally different, dis-

similar, or perhaps complementary substitute systems, inasmuch as he

will be basically concerned with identifying the functions which the

existing system as the optimum means for satisfying these functional

needs. Lest it be misunderstood that the systems analyst is a "head-in-

the-clouds unrealist," it should immediately be pointed out that, in any

really adequate analysis of a complex system, an extremely important

aspect of the work is a careful definition of, and ultimately the devel-

opment of, a system design which satisfies a variety of constraints and
restrictions within which the solution must be found. Obviously, in the
present case these constraints will include overwhelming economic con-

siderations at one extremely practical end of the scale and the highly

intangible, but nonetheless equally dominant, needs for safety, com-

fort, and convenience at the other.
Lest it be thought that the systems analyst, presented with a problem

involving a portion of a system, must always conduct a global analysis

of not only the system involved, but also the systems in which it is
embedded, I hasten to point out that, just as systems have subsystems
and components, so also do system analyses—and resource and time
contraints usually dictate that these be constructed separately. The
distinctive feature of the systems approach, therefore, is the conscious-
ness of the interrelations between the subsystem under analysis and
the system in which it is embedded, and the explicit consideration of
factors that affect the larger systems. The systems approach has
never, to my knowledge, been brought to bear on the safety aspect of
the man-fire-environment system, nor, as far as I know, is its use cur-
rently being contemplated elsewhere on a scale suitable to the impor-
tance and demands of the problem.

Appraisal of the fire safety problem indicates that, even taken as
much by itself as possible, it is not the kind of problem for which one
can expect to find a "solution," but rather that it is a formidable chal-
lenge of considerable scope that would readily entail a continuing pro-
gram of major magnitude.
I think the total combined existing private effort with this proposed

augmented public effort is not at all too large. What must be done then
is to set some objectives which represent a genuine compromise between
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the demands of the problem and the available (and prospective)
resources:

To gain a clear overall perspective of the problem and its prin-
cipal components.
To influence work on the problem by our findings and our

approach.
To improve the national approach to this problem by effective

communication and interaction with the various communities
involved, the Federal Government, the research workers, the
affected industries, the public, and others.

These objectives will be sought within the larger goal of gaining a
quantitative understanding of the dynamics of man's total involve-
ment with fire, with particular early attention to the problems of fire
safety, but within the context of a systems approach to evolving
optimum direction.
The nature of the fire safety field indicates that it has these

characteristics:
It is problem, rather than discipline, oriented—that is, the organiz-

ing will involve combinations of contributions from many of the
classical scientific and engineering disciplines.
The field is still so relatively uncultivated as not yet to have any

clearly discernible or widely accepted structure to which narrowly
focused research efforts can contribute—thus, the development of
such a structure is clearly an early need.
There are clearly many diverse influences at work in the phenomena

we observe—physical, psychological, sociological, economic, and
environmental.
The available knowledge is actually widely scattered and discon-

nected—and is far from providing an organizing network for guiding
one's explorations of the field.
In fact, for any researcher accustomed to other older and better

developed fields of inquiry, the informational and structural poverty
of the field of fire safety research is almost overwhelming. I speak as
an outsider.
It is clear, however, the fire loss in the mass may be viewed as a

process, or operation, in which many diverse elements meet and inter-
act.
This diversity of involved elements yields a wide social, legal, and

economic involvcement—and all of these interests must be appro-
priately represented in evolving proposed solutions.
Because the field is so inadequately investigated and so poorly-

understood, and because its problems press for solutions, many solu-
tions are adopted on the basis of "commonsense," or "traditional
wisdom"—and it may confidently be expected that many of these
articles of faith will be upset by competent research.
The knowledge poverty in the field of fire safety is actually barring

us from choosing effective ameliorative actions and policies for many
of the problem's facets. This is one element that is attractive. Thus,
there is a particularly urgent need for knowledge to support imme-
diately needed actions and policies.
The effort currently focused on fire safety research falls far short

of the need for knowledge for either future policy or current action.
Thus, perhaps the most vital early need is to augment this effort by
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giving it more financial support and by drawing more research people

into it.
I have presumed to deal at some length with the systems aspect of

this problem because it seems to me that if we are to think broadly-

and constructively about a national program and developing an over-

all strategy, it must be done within the systems framework.

The opportunities in both the private and public sector appear to be

almost unlimited.
Thank you.
Mr. Rao sH. Thank you. Are there questions of Dr. Malone?
Mr. Brown.
Mr. BROWN. Doctor, perhaps I missed it here but could you give us

some indication of the level of effort which the fire industry devotes

to research in this field?
Dr. MALONE. The total effort has been estimated at about $74 million

per year, that is research for fire prevention.
Mr. BROWN. Does that include some overall system?
Dr. MALONE. The systems approach has been talked about but not

pursued.
Mr. BROWN. The key element in what needs to be done is some really

intergrative function in terms of an attack on the problem rather than
what anyone said?
Dr. MALONE. That doesn't say that things being done should be re-

placed or stopped. This is augmentation.
Mr. BROWN. You don't feel that this matter of avoiding duplica-

tion of existing effort is going to be a serious problem? You think
we can develop a program here which will cover areas not being
covered and avoid any needless duplication of existing effort without
too much difficulty?
Dr. MALONE. Yes, I think that there is so much to be done with a,

reasonable amount of good will that exists in both the public and pri-
vate sector that nothing beyond the normal competitive "give and take"
will come out of this and that will actually be healthy.
Mr. BROWN. You don't identify any strong vested interest concerned

with maintaining a high level of fire. in the United States, like the
firefighters that might be out of a job if we didn't have any more fires?
Dr. MALONE. Absolutely not. We are in the fire insurance business.

We have about 500 men deployed around the country. We are spending
about $1 million a year trying to prevent fires.
Mr. BROWN. I don't have any further questions.
Mr. MOSHER. Mr. Chairman, I came in in the middle of Dr. Malone's

testimony. From what I have heard I am very much impressed by the
skill with which he has put this problem in perspective. The only
question that occurs to me immediately is to ask what present working
relationships does your industry have with the National Bureau of
Standards. Are you already engaged in some limited way in activities
with the Bureau of Standards along these lines?
Dr. MALONE. I am not familiar with any formal arrangement. There

is an informal contact among engineers and scientists pursuing the
same problem. They go to meetings and that kind. of informal liaison
goes on. There may be more formal arrangements, but I am not familiar
with them.
Mr. MOSHER. No further questions.
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Mr. Rousn. Mr. Rumsfeld.
Mr. RUMSFELD. Do you have any criticism of the bill

 you have testi-

fied on? Do you know any way that it could be s
trengthened or

amended? Any deletions or additions? Is there anythi
ng that you feel 

iis premature n the proposal?
Dr. MALONE. I debated that. One might criticize it fo

r being too

modest an approach in relation to the magnitude of t
he problem. I

think, however, after dwelling on that possible critici
sm, it is about

the right level because if you put too many dollars in
 you don't haive

the kind of competent manpower, so I think the go-in 
level of $12

million is about right. That was the point I first sele
cted as one

might criticize. On second thought I think it is tuned in 
about right.

Mr. RUMSFELD. The $74 million figure that it has been es
timated that

the industry is spending, is that an annual figure?

Dr. MALONE. Yes, sir. That is not research. That is all
 kinds of

information and education.
Mr. MOSHER. Does this include institutional advertising?

Dr. MALONE. Yes, I believe it does; yes, sir.
Mr. RUMSFELD. It seems to me that some of what is being pro

posed

to be done in this bill might already be underway in the priv
ate sector.

I don't have knowledge that it is or that it isn't at this point
, but could

you speculate for me as to the reason why the various associ
ations, for

example those listed here including any association that T
ravelers In-

surance Co. might be connected with, have not already ta
ken some of

the efforts described in this? Ten million dollars a year is n
ot a large

sum of money when one thinks of the resources of th
e interested

groups in the private profit and private nonprofit sectors of
 our econ-

omy. It seems to me that here might have been an area for s
ome initia-

tive on the part of the private sector to fill a need that 
you have so

appropriately and competently described as a very serious
 one.

Dr. MALONE. I don't like to talk about my own company
, but we are

doing precisely this kind of thing. We have established a
 project called

man in his environment. It is man in relation to all of 
the hazards

we are currently stressing. Man and his automobile ar
e part of the

manmade environment. We are taking a systems approac
h. We have

engaged quite a number of the people who were involved in
 the opera-

tions research activities during World War II so we are
 just getting

going in that simply because we shared your feeling. I
 wish it had

started a long time ago, and I should also point out that
 the mutual

insurance industries have established a research cente
r in Rhode

Island which I think is a highly commendable type of ac
tivity and one

which will not be only for the research it produces but for 
the oppor-

tunity and attraction it will provide to the scientists who h
ave not had

a milieu in which to carry on this kind of work. I thin
k, sir, that the

ferment, the questioning that you see in this bill before y
ou is present

also in the private sector. It is sort of a national awarene
ss that these

are the kinds of problems that we should be giving more 
attention to.

Mr. RUMSFELD. Do you think if the Congress decided that 
it would

be advisable not to pass this legislation that this vacuum 
would be

filled through the private sector, that there would be som
e leadership

shown from among those listed on our list of witnesses f
or today, or

do you think there would not be an attempt to close the 
information

gaps that you have described?
80-730-67-4
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Dr. MALONE. I kind of think that there would be. I think the very
existence of this bill has stimulated a lot of thinking. Not everyone
agrees with me that this isn't going to duplicate activities in the pri-
vate sector. There are people who hold honest convictions that this
does represent a threat. I think that the fact that it was introduced,
that it is being considered is going to be a powerful stimulus to a
greater effort in the private sector. I personally look forward to the
day that the Government complains that the private sector is in-
vading its province.
Mr. RITNISFELD. I have no other questions, Mr. Chairman.
Mr. DADDA1UO. Any further questions?
Good morning, Dr. Malone. My greetings to you are somewhat be-

lated. I have no questions and Mr. 1 eager advises me that he has none.
I understand you have to rush off to another meeting.
Dr. MALoNE. I have to go back home to your home district, Mr.

Congressman, so I hope you will excuse me.
Mr. DADDARIO. Our next witness is Mr. Leonard B. Kershner of the

International Association of Fire Fighters, accompanied by Mr. Alvin
E. Davis, who is chairman of the legislative committee. I welcome you
both. Mr. Kershner is a great friend and a member of the Connecticut
Labor Council. He is a man in whom I have great faith. I appreciate
your willingness to participate and we are anxious to hear your
testimony.

STATEMENT OF LEONARD B. KERSHNER, MEMBER OF THE LEGIS-
LATIVE COMMITTEE OF THE INTERNATIONAL ASSOCIATION OF
FIRE FIGHTERS

Mr. KERSHNER. Thank you, Congressman. It is a pleasure to meet
with you under any circumstances, and I think these circumstances
are most happy and fortunate. As the chairman has indicated, my
name is Leonard B. Kershner. I am a member of the legislative
committee of the International Association of Fire Fighters and
I am accompanied by the legislative representative of the IAFF,
Alvin E. Davis.
We appear here today, in support of H.R. 607, provided that this

bill is amended adding thereto, the provisions of House Joint Resolu-
tion 498, which calls for the establishment of a National Advisory
Commission on Fire Prevention and Control.
It would seem that we would be imposing on the committee's valu-

able time if we were to again place into the record the widely accepted
statistics which have been and will be submitted to you by other wit-
nesses in attempting to describe the gravity and enormity of the
problem.
Mr. MosHER. May I interrupt? When you say you are here in sup-

port of the bill provided it is amended, do you mean you would be
in opposition if it is not amended?
Mr. KERSHNER. We would not be in opposition but we would not be

Supporting it without the amendment which would establish theAdvisory Commission. We think that of the two, the Advisory Com-
mission is the more important. However, we think that the two do
dovetail very well and provide the most compatible and effectivesolution.
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Mr. MosHEn. You don't mean there is something in the bill that

you are opposed to?
Mr. KERSHNER. No, I think as we continue with the testimony we

will make this quite clear.
Mr. DADDARIO. When Dr. A. V. Astin and Dr. J. Herbert Holomon

appeared before us, they recommended that this Commission be estab-

lished and that an amendment as amended be added, but they sai
d

notwithstanding that they were in favor of the bill. Is that funda-

mentally your position?
Mr. KERSHNER. I would say this is very close to our position. How-

ever, again we would emphasize that it is our judgment that th
e

more important of the two would be the resolution establishing the

Commission.
Mr. DADDARIO. Why don't you proceed and we will see how it all

fits in?
Mr. KERSHNER. All right.
We would prefer to talk to you about our reactions to the national

fire problem as we in the fire service view it.
To begin with, we believe that the problem can and should be divided

into two parts.
The first part would include those phases and aspects of the problem

which can be easily identified, and for which solutions can be quickly

discovered or are readily obtainable.
The second part should include those matters which are not easily

identified, for which there are no quick solutions, but which, when

identified and solved, will represent a much greater contribution to

the goal of reducing losses in life and property due to fire.

By and large, the provisions of H.R. 6637 deal with those phases

of the national fire problem which can be readily identified. The fol-

lowing is our analysis of certain key provisions of the bill. We hope

to be as specific as possible.

SECTION 1 6 ( A ) ( 1 )

This section would authorize the Secretary of Commerce to conduct

directly or through contracts or grants, investigations of fires to deter-

mine their causes, frequency of occurrence, severity and other perti-

nent factors.
The fact is that investigations of fires are now being conducted at

a multitude of levels and in a multitude of ways. Reporting on fire

investigations is even more varied than is the manner of conducting

such investigations. What obviously is needed here is standardization.

State and local governments and privately supported organizations

have not been able to effectively deal with this matter in the past, nor
can they reasonably be expected to do so in the future. Only through

the efforts of some Federal agency will we be able to develop standard-
ized procedures. It would seem to us that the Bureau of Standards is
the logical Federal agency to perform this function.

SECTION 1 6 ( A ) ( 2 )

Research into the cause and nature of fires, and the development.
of improved methods and techniques for fire prevention, fire control
and reduction of death, personal injury, and property damage lends
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itself to both the action program, which H.R. 6637 is designed to pro-
vide, and the study approach suggested in House Joint Resolution 498.
That part of this work which deals with research into the cause

and nature of fires can be handled as an in-house matter by the Bureau
of Standards.
However, the development of improved methods and techniques for

fire prevention and control have received so little nationally coordi-
nated attention, that we will not be able to do anything worthwhile
with it until a proper study has been made and more specific direction
is supplied by a body such as the President's Study Commission pro-
posed in House Joint Resolution 498.

Nevertheless, it makes sense to authorize the Bureau to work in this
area of developing such improved methods and techniques, because
this activity, when coupled with the authority to conduct demonstra-
tion projects (Sec. 16(a) (6) ), will provide the President's Commis-
sion if established, with some of the tools they will need for their
study.

SECTION 16 ( A ) (3)

There is an indisputable need to conduct educational programs
which will inform the public of fire hazards and fire safety techniques,
and which will encourage avoidance of such hazards and use of such
techniques.
In the past, the biggest obstacle in the path of educating the public

about fire was the lack of funds. In addition, there was no one central
agency responsible for making certain that there was an ongoing public
education program in every community, and for every segment of our
society. This section of the bill will provide some funds and a central
agency which will assume this responsibility.

SECTION 16 (A) (4)

Fire information reference services have been provided by severalprivately supported organizations and some governmental agencies.The fact that it has not been handled by one central agency and they
have suffered because of insufficient funds, thereby preventing theseservices from being as successful as everyone would want it.
One only has to think of the effectiveness of the FBI in providingcrime information reference services to appreciate the value of havingsuch services conducted or coordinated through one central agency.

SECTION 16 ( A ) ( 5 )

It is unlikely, Mr. Chairman, in our judgment, that the Bureau willbe able to do more than skim the surface when it comes to the matter ofconducting educational and training programs to improve the effi-ciency, operation, and organization of fire services, or to improve thecapability of controlling unusual fire-related hazards and fire disasters.Unfortunately, this part of the problem has received so little attentionthat it is difficult to even know where to begin.
Some people might say that just about every municipality and everyState has some kind of fire training program, and they would be right.Most fire departments do have training programs, and they do thebest they can within the limits of their knowledge and ability.



FIRE RESEARCH AND SAFETY ACT OF 1967 49

But the hard truth of the matter, Mr. Chairman, is that the over-
whelming majority of State and municipality operated fire training
programs are totally inadequate.
One of the reasons why we urge this committee to amend H.R. 6637

and establish a Study Commission is that in such matters as fire train-
ing and education, most of the people in the field are not certain as to
where to begin or how to go about it.
Should we have a National Fire Service Academy? Most of us think

so, but there are a multitude of questions and varying opinions as to
where it should be located, or what its specific function should be.
Should there be regional fire training schools, supported in part

with Federal funds? Again, there are multitudes of questions and vary-
ing opinions.

Notwithstanding the fact that we believe that it will require exhaus-
tive study to come up with the answers and supply the direction to fire
training and education, we are equally convinced that the Bureau
should have the authority to enter into such programs to that extent,
which in their judgment seems practical. The Bureau's experience in
this matter should be helpful to the Study Commission in weighing,
evaluating, and developing new and better approaches to the problem.

SECTION 1 6 ( A ) ( 6 )

This provision which authorizes the conduct of demonstration proj-
ects is perhaps the most interesting and exciting part of this whole at-
tempt to deal with the national fire problem.
Many of us in the fire service are anxious to have certain experiments

tried under proper conditions; experiments which, if successful, will
ultimately lead to the savings of countless lives, the lives of the citizens
and our members.
It is expected and we trust that in conducting such demonstration

projects, the Bureau will consult with the people in the field. We
further hope that these experiments will be conducted in such a manner
as to be of value to the Study Commission, should such a Commission
be established.

SECTION 16( b )

There has been and is a pressing need for assistance in the develop-
ment of fire safety and fire engineering curriculums courses, and
materials for same. We are persuaded that this can best be accom-
plished by the Secretary through contracts and grants, as provided for
in this section.
The International Association of Fire Fighters sincerely believes

that H.R. 6637 represents an important first step toward solving the
national fire problem. But if we seriously hope to turn things around
and effect a real reduction in the fire loss rate, House Joint Resolution
498 should be added to and made a part of this bill.
This resolution calls for the appointment of a 20-member Commis-

sion to be appointed by the President, which Commission is directed
and empowered to make a thorough and unbiased study of the national
fire problem and to report to the Congress and the President. We
would be willing to have the Secretary of Commerce included along
with the Secretary of HUD as members of the Commission.
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We who have served at the grassroots level for many years are con-
vinced that there is a desperate need to have this study made at the
national level by a body with sufficient prestige and funding to review
all phases of the problem.
The hard truth of the matter again, Mr. Chairman, is that the fire

problem has become increasingly more serious, and, beyond question, is
national in scope.
The total impact on the national economy of this annual loss is

beyond calculation. To think of this in more personal and more identi-
fiable terms one only has to recall such recent tragedies as the Pent-
house Restaurant fire in Montgomery, Ala., and the fire in the Chicago
Convention Center. The loss of lives was shocking and the monetary
loss inestimable.
The Commission, which would be established by this resolution, will

be required to meet new and compelling challenges. Fire prevention
methods must be reevaluated in light of rapidly changing technologi-
cal advancement. Fire control and suppression methods must be re-
examined so as to develop and to maximize the use of new and
sophisticated techniques.
In excess of 70 percent of all Americans live in our urban centers. It

is estimated that this figure will increase to 80 percent in 1975 and ulti-
mately to 85 percent. Clearly there is a need to study the fire problem
as it relates to the problems of the city.

Building codes, materials and their character, the structural aspect
as it relates to the spread of fire, and every other phase of fire preven-
tion and control are matters of life-and-death consequence to the 140
million people who live in our cities. This must be a matter of grave
concern to those who have a meaningful responsibility in the field of
housing and urban development. We are persuaded that the study
called for in House Joint Resolution 498 will supply solutions to many
of these vexing problems.
In the absence of Federal support and direction, it has been im-

possible to have a comprehensive and coordinated study of the design
of firefighting apparatus, equipment, and appliances. We believe that
the research which would be entered into, pursuant to this resolution,
would result in improvement and standardization of apparatus and
equipment. This, Mr. Chairman, should accomplish great savings for
communities and hopefully will reduce the hazards of the firefighter's
occupation.
The matter of reducing the dangers of the job is a matter of prime

concern to the International Association of Fire Fighters. The sta-
tistics with respect to service-connected deaths and disabilities are
frightening.

Firefighters were killed at the rate of 55 per 100,000 in the year
1965. This is 275 percent greater than the rate for the overall work
force.
Per 100,000 firefighters 330 were forced to retire because of service-

connected disabilities; and in addition, 360 firefighters per 100,000
were forced to retire because of occupational diseases, lung and heart
disease being the principal cripplers.
Another problem of vital interest and concern today is that of

recruitment. Every major city and most of the smaller ones are ex-
periencing great difficulty in recruiting competent personnel. Some
attention must also be given to this problem.
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In accordance with the terms of this resolution, the Commission
will be required to make an evaluation of present and future needs
of training and education for fire-service personnel. As was stated
earlier, we trust that this in part will eventually lead to the establish-
ment of a much-needed National Fire Service Academy.
Mr. Chairman, we believe that the adoption of H.R. 6637, amended

to include House Joint Resolution 498, is not only desirable, but ab-
solutely vital to the national interest. Therefore, on behalf of the
100,000 members of our organization we ask that the members of your
committee act favorably thereon.
Mr. DADDARIO. Thank you. Do you have anything to add?
Mr. DAVIS. NO.

• Mr. Rousn. Is this truly a national organization with membership
in the other countries?
Mr. KERSHNER. Just the United States and Canada.
Mr. ROUSH. Has your organization made any study as to what other

nations are doing in regard to this particular problem?
Mr. KERSHNER. I don't believe that we have any precise informa-

tion as to what other nations are doing. We do know the results. We
know as has been testified to before this committee and other com-
mittees of this Congress the rate of fire deaths is so much greater in
the United States than it is in the rest of the Western World that it is
shocking.
Mr. Rou-sx. This knowledge is what prompted my question. I

wondered why. Is it that we haven't paid attention to this particular
problem or are they doing a better job?
Mr. KERSHNER. I really don't have the answer to that, Mr. Roush.
Mr. Rousx. One simple little question: Why is it that we don't

have just one telephone number to report a fire throughout the coun-
try, one that a child in the first grade would learn and one which_
would be on the mind of every citizen and a part of his knowledge?
Has an attempt been made to do this?
Mr. KERSHNER. I am certain no attempt has been made to do this

but these are the kinds of questions that we think a national study
commission would deal with.
Mr. Rousu. I wouldn't think it would take a national study com-

mission to do that.
Mr. KERSHNER. I think it would take a national study commission

to have the prestige to move all the local interests, the telephone com-
panies and local and State governments to get them to make as simple
a change as this. I think in the testimony that Dr. Holomon gave on,
I believe Thursday, he pointed out that we had a very simple problem
of standardized thread on fire hose; we have a national standard
thread and a local standard thread. Chairman Daddario pointed out
that this ought to be a very simple thing to solve and truly it ought
to be. But unless you have a study made and the influence .of the
prestige that would go with this study, we are just not going to get the
thousands and thousands of local fire departments to make the kind
of changes that are necessary.
I think the same thing applies to the question that you raised about

one simple telephone number. As we described it in our statement,
we have the problem of investigations of fires, standardizing the in-
vestigation of fires and standardizing the reporting of fires. This
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ought not to be terribly complicated. We need one central agency with

sufficient prestige at the national level to get this accomplished and

the private sector and the privately supported organizations who are
well-intentioned and well-motivated just don't have sufficient prestige

and don't have the ability to coordinate this problem and deal with
this problem. Some of the matters that will be dealt with by the study
commission will be terribly complex. Some will be relatively simple
but in both cases there will be a need to have one central agency with
the prestige to deal with this problem. The FBI in the field of crime
is a perfect example.
Mr. RousH. I appreciate your comments, but I still can't 'believe that

it would take that much effort for us to get one telephone number.
I think I will start a one-man crusade to get just one telephone num-
ber and maybe start out by introducing the resolution saying it is
the consensus of Congress that this be the case. That is all, Mr. Chair-
man.
Mr. KERSHNER. If you do it this way you are doing it through one

central agency and this is our point.
Mr. DADDARIO. It is quite a brilliant suggestion, though.
Mr. KERSHNER. It 18.
Mr. DADDARIO. I will support your resolution.
Mr. RUMSFELD. How many members in your association?
Mr. KERSHNER. 100,000 in the United States and 20,000 in Canada.
Mr. RUMSFELD. These individuals in your association work for

various types of firefighting organizations, I take it?
Mr. KERSHNER. Primarily municipal firefighters.
Mr. RUMSFELD. Do you have individuals who work for firefighting

organizations attached to private corporation's?
Mr. KERSHNER. We have had very little, less than a thousand overall.
Mr. RUMSFELD. How many firefighters are there in the organization?
Mr. KERSHNER. We have organized about 90 percent of our poten-

tial. Those are professionals.
Mr. RUMSFELD. Why do you think this need that this bill is propos-

ing to fill hasn't been filled by the private sector—by the insurance
companies and the unions and the institutes and the universities and
the vast number of organizations that have an interest, a proper
interest, in seeing that some of these problems are met?
Mr. KERSHNER. Because no one local government, no one State

government, nor any privately supported organization or any com-
bination thereof can deal effectively with these problems unless it is
done under the coordination of one central agency.
Mr. RUMSFELD. Then why hasn't such a central agency been estab-

lished through the voluntary cooperation of the association such as
yourself and the insurance associations and the 'others? This doesn't
seem to me to be a terribly difficult thing for us to accomplish. I am
curious to know why the absence of leadership by the private sector.
Why are the groups coming before the Government and saying only
the Federal Government can solve this? If there were no bar associa-
tion the Federal Government would be deeply involved in doing
those things that the bar association now does. Is this not correct?
Mr. KERSHNER. I am not at all certain that that is so. I know that

we have not been able to accomplish it, and that no one organization or
any combination thereof has been able to get this kind of coordina-
tion.
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Mr. RUMSFELD. Has anyone tried?
Mr. KERSHNER. There has been an effort made, for example, to get

standardization of reporting fires and investigating fires but it has

just been an insoluble problem because of the layer upon layer of local

governments that we have had to deal with and several types of pri-

vately supported organizations, each with their own concepts of what

makes sense and the way things ought to be done. Each vested interest

has attempted, and understandably so, to preserve its identity and

integrity.
Mr. RUMSFELD. Let us take two things here: Training. Now, this

bill talks about training and you suggested it would be very difficult

to do much more than scratch the surface.
Mr. KERSHNER. Right.
Mr. RUMSFELD. There are organizations that today train firefighters,

correct?
Mr. KERSHNER. Right.
Mr. RUMFELD. How are they paid?
Mr. KERSHNER. When you say "organizations," almost all of the

training that takes place in municipally operated fire departments is

provided for by the municipality itself.
Mr. RUMSFELD. In the municipality?
Mr. KERSHNER. Right. And it creates problems.
Mr. RUMSFELD. They don't send them anyplace else?
Mr. KERSHNER. Yes. Let me give you an example. Let us say you

have a special lecture you want to give the fire department of the city

of Bridgeport, Conn. We have 15 fire stations and four platoons. This

means that it would take 60 working days to give one lecture. There

perhaps is a better solution to this problem of training, but how do you

get—one instructor for 60 working days, this would represent 3 calen-

dar months. These are the kinds of problems that we have come across

that many people have given some thought and attention to but nobody

has come up with the solution. Maybe the solution will be regional

training schools, maybe some Federal funds to encourage States and

regional districts to establish fire training schools. We are not certain

what the answers are. This is one of the reasons that we suggest that

a national study commission be established to go into this problem in

depth and we are hopeful that this will produce some meaningful

results.
Mr. RUMSFELD. You mentioned that it takes a single person or orga-

nization or a central authority of some kind with the prestige to solve

these problems that you have described as insoluble?
Mr. KERSHNER. Or to get them implemented.
Mr. DADDARIO. I would think a rate structure in insurance that was

favorable to those who had undertaken efforts in this area to standard-

ize equipment and to do other things would be quite an incentive to the

community, the State, and the region to see that the local municipal-

ities and the other elements in this whole patchwork did in fact re-

spond to reasonable steps in this area, wouldn't you?
Mr. KERSHNER. Absolutely. This would be a tool or a device rather

than the solution itself. It is still our judgment that you would need

a central agency through which these kinds of recommendations

could be made.
Mr. DADDARIO. Would the gentleman yield on that point?

Mr. RUMSFELD. Yes.
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Mr. DADDARIO. Mr. Rumsfeld has posed a question to you. Isn't it
a fact that these incentives presently do exist ?
Mr. KERSHNER. To a certain degree, but not in the kind of details

and specifics that Mr. Rumsfeld's question went to.
Mr. DADDARIO. I recall some years back when I was mayor of the

city of Middletown, we had an unusual water problem. Unusual to the
extent that there were places in the community where pressure was so
low that certain fire hydrants were painted one color and the others
another color so that firemen would know which ones not to tap because
they wouldn't be able to get sufficient pressure. We were shown, if we
were able to correct this problem, that there would be a corresponding
reduction in insurance. That was one of the statistics we were able to
use to get support for the funding of the project. I do think Mr. Rums-
feld's point is an excellent one. You can take instances of that kind
in many places throughout the country and the opportunity of cutting
down fire losses should be a great incentive. I think it should be fed
into the program, and I am sure it would be.
Mr. KERSHNER. Right now we are pretty much limited in terms of

fire insurance rates to factors which now seem to be considered by the
rating bureaus in establishing fire insurance rates, such as water sup-
plies, the presence or existence of a professional fire department and
building materials, materials used on roofing. But there is no consid-
eration given, for example, as to whether or not the professional fire
department has an effective ongoing training program. There is no
consideration being given by rating bureaus as to whether or not there
are experiments in research being conducted into improving the tech-
niques to be used in fire suppression and control. We have been living
with this problem for an awfully long time and there has been no
substantial improvement, for example in the construction of fire
apparatus and equipment in the last 50 years in our judgment, no
significant improvement. There have been modest changes, but no
significant improvement.
The fact of the matter is that our members continue to be killed off

at an alarming rate. One of the proposals that we would like to see 
itried as a demonstration project s the employment of computers, the

use of computers in supplying ready information to those in the fire
scenes as to the peculiar and special hazards involved in each building.
It is our understanding that had such information been available in
New York City, 12 of our members would not have made the supreme
sacrifice. It is highly probable and possible, and certainly worth experi-
menting with having daily fire inspections made with every building
and the information fed into a computer so that when you respond to
the fire alarm, by simply dialing a number this information can be
immediately supplied to the officers in charge of the fire scene.
These are the kinds of things that we think have to be gone into indepth and there is no privately supported organization and no local

government that has the ability to deal with this.
Mr. RITMSFELD. I am through with my questions. But I would only

say, when you look at the range of efforts that have taken place in the
nongovernmental sector in this country and the fantastic sums ofmoney that have been raised voluntarily to solve problems such aspolio and dozens of others, I guess I bring to this question more con-fidence in the private and nongovernmental sector than possibly you
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do. And I confess I have not been wrestling with it as you have month
after month and year after year. I would say, however, that I am every
bit as anxious to see some solutions in this area as you are.
Mr. KERSHNER. Thank you.
Mr. DADDARIO. Mr. Brown.
Mr. BROWN. Mr. Kershner, I am very pleased to see your testimony-

here this morning. I have had long and extremely cooperative arrange-
ments with the firefighters in California, and I have always appreci-
ated the good work they have done out there in a number of affairs,
including political.
I might just comment with regard to Mr. Rumsfeld's point. I think

the chairman would bear me out in saying that you almost have to
have some experience with the local jurisdiction as he has in order to
appreciate the constant pressures that are on a fire agency to secure
enough money to keep their operation going at a reasonable level of
efficiency, much less selling a local government body on the need for
some of these more esoteric types of approaches to the fire problem.
This is the problem that exists all over the United States with local

governments as far as I have been able to determine
' 

the pressure on
their funding is that they do not have the resources to engage in the 

itype of development research and experimental activity that s called
for in this bill. It seems to me this is probably the only way we are
going to get it. I am convinced that once we begin a program that its
merits are going to be so obvious that it will carry along at its own
momentum to a considerable extent.
Your testimony was replete with testimony about the need for educa-

tional and training programs. It would seem our major problem is an
information problem as much as any other single thing. This seems
to be the area that we have most neglected. You pointed out computers
to store information with regard to high hazard fire situations which
I think would be very valuable. I would go even further and ask if
you see a role for closed circuit television which would not only con-
nect up all the fire stations but possibly other centers which might have
a direct relevance to the fire operation and which could also be used
in connection with the training programs of the personnel involved.
Is that not a type of thing that could be envisioned as a development?
Mr. KERSHNER. Until you mentioned it, it had not occurred to me.

It makes a lot of sense. It might deal with the kind of problem that I
described for Mr. Rumsfeld's benefit, the matter of gettmg out special
information to large numbers of firemen who are located in a large
number of firehouses spread out through rather large areas, not neces-
sarily within a given municipality but even through our regions of
the State or the State itself. This seems to make a great deal of sense.
Mr. BROWN. We have in Los Angeles a situation that I am not inti-

mately familiar with but about which I have a great deal of informa-
tion wherein a great deal of training is done by the county of Los
Angeles. There are 60 or 70 cities in the county. That is a population
of 7 million. There are obvious benefits in centralizing this function.
The problem is that it is not sufficiently centralized. There are still a
lot of small jurisdictions that don't take advantage of the resources
that are available. There are some that have competing. programs.
There are a lot of reasons that it hasn't functioned as it should, in-
cluding a little competitive jealousy among jurisdictions. An area that
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should be gone into, is the providing regional facilities to solve the
training problem.
It seems to me that you put the emphasis on the need for public

enlightenment with regard to the subject of fire hazards and safety
technique, this is something that your membership does some degree
of work in now, does it not?
Mr. KERSHNER. This is true.
Mr. BROWN. Here, again, if we would look on the fire service as an

active service rather than a passive service and could develop the tech-
nology of both communication and mobility, we could do a great deal
more in using the fire service as a training agency in the community.
Mr. KERSHNER. Right.
Mr. BROWN. Without impairing their effectiveness for the fires in

specific areas.
Mr. KERSHNER. This is correct.
Mr. BROWN. No further questions.
Mr. DADDARIO. Just one question and then in the interest of time I

hope we may be able to submit to you a, series of questions which we
would like to have answered and provided for the record.
(Additional questions submitted and the answers thereto are as

follows:)
Question 1. "Is there any correlation between the wealth of the community and

condition of work for fire fighters? By conditions of work, we refer to training,
equipment, recognition by the population of the importance of the work of the
fire fighter, etc."
Answer 1. Assuming that the wealth of a community is measured in terms of

the per capita income of its citizens, or its tax base, there is a correlation between
the wealth of the community and conditions of work for fire fighters. Generally,
in our wealthier communities, there is better training, better equipment and
greater recognition on the part of the citizenry as to the importance of the work
of fire fighters.
However, even in our wealthiest communities, or in those communities which

are most aware of the fire problem, the effort being made and the results achieved
are inadequate.
Only through the comprehensive attack on the problem envisioned in H.R.

6637, amended to include the high level study Commission provided for in H.J.
Res. 498, will any community begin to provide adequate conditions of work for
fire fighters.

Question 2. "How much of the problem of public apathy can be attributed to
the lack of positive, active programs by persons and associations that are engaged
in firefighting? In other words, what is being done by associations such as yours
to overcome the apparent problem of public apathy to the problems of unfriendly
fires?"
Answer 2. The public apathy which is such a large part of the fire problem

cannot be attributed to the lack of positive active programs by organizations
that are engaged in fire fighting. Instead the difficulty is caused by (1) insufficient
funds to carry out effective programs and (2) by the absence of a central agency
which would be responsible for coordinating such programs in order to make
sure that there was an overall program which would be continuing in nature and
which would reach every segment of our society in every community.
Our organization has developed several public education programs which we

have encouraged our 1,300 affiliates to use at the local level. These include in-
forming the public concerning the hazards of fire through lectures and contests
conducted for children in conjunction with and through the cooperation and
assistance of local school systems and authorities, both public and private, and
through news and feature stories in the newspapers, and on radio and tele-
vision.
The effectiveness of our programs has been adversely affected by the shortageof funds, the absence of cooperation on the part of many municipal authorities,the lack of coordination among organizations in the field of fire protection, andby the fact that there is no central agency which assumes responsibility forseeing to it that the job gets done.
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It can be reasonably expected that public apathy can and will be substantially
reduced if the present efforts of state and local government and privately sup-
ported organizations are continued or improved, provided that such efforts are
augmented by and coordinated through the educational programs called for in

Section 16 ( a ) (3) of H.R. 6637.
Question 3. "In your opinion, has there been much improvement over the last

ten or fifteen years in the caliber of men seeking jobs as fire fighters? What must
be done to upgrade the job of fire fighters?"
Answer 3. Unfortunately, not only has there not been much of a general im-

provement over the last ten or fifteen years in the caliber of men seeking jobs as
fire fighters, but rather it would appear that, in many instances, there has been
a decline. Where there used to be 5 or more qualified job applicants for each
job vacancy, now we have more vacancies than applicants.
There is no doubt that the recruitment problem is caused by the fact that

the wages, working hours and other job conditions of fire fighters have failed
to keep pace with that paid and provided for in the private sector for work
requiring comparable skills and abilities and involving lesser hazards. What
makes this all the more vexing is that this disparity, which started during World
War II, has reached its greatest proportions now at the very time when the work
of the fire fighter has become more difficult and complex.
Many things can and must be done to upgrade the job of fire fighters.
The physical and intellectual qualification requirements must be raised so

that applicants will have the capacity for the job.
On-the-job and specialized training and education for fire fighters and fire

department administrators must be advanced so that they will be able to cope
with the new and demanding challenges of present day fire fighting.
The wages of fire fighters must be increased and their hours of work brought

in line with that of employees in the private sector.
And, if possible, the astonishingly high number of job-connected injuries and

deaths must be reduced.
The International Association of Fire Fighters is convinced that the study

called for in H.J. Res. 498 will produce the carefully thought-out answers which
are needed in order to best implement the foregoing recommendations and up-
grade the job of fire fighters.

Mr. DADDARIO. You mentioned that you had difficulty getting compe-
tent personnel. Is the problem fundamentally a financial one or are the
hazards as quoted in your statistics also a deterrent factor?
Mr. KERSHNER. I think it is a combination of the two, Congressman.

It is certainly difficult to attract people to seek a career in the fire
service when the salaries by and large are inadequate in comparison
to the salaries paid in the private sectors in jobs requiring lesser skills
and lesser hazards.
Mr. DADDARIO. Because you aren't able to get the people you like,

does this have an effect on the large percentage of occupational dis-
eases ? Are your physical requirements lower? Do you get people
who are likely to have higher incidence of lung and heart disease?
Mr. KERSHNER. I don't think there are too many jurisdictions where

the physical standards have been lowered in order to recruit. Most
fire departments have been running without sufficient manpower and
I believe this is a more important contributing factor toward the
high rate of occupational diseases.
Firefighting is an unusual occupation. In most types of employment

if you don't have a large enough work force they just do what they can
and they have to let it go at that. In the case of firefighting the work
is so challenging and so compelling that if you don't have a sufficient
work force they are going to break their backs to get the job done in
any event. You see somebody leaning out of a second-floor window that
is charged with smoke, a firefighter can't very well say, "I don't have
enough help to get that person down." You are going to break your
back to get them out of that window.
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This is an important contributing factor.
Mr. DADDARIO. In almost any fire they can be challenged by that kind

of thing.
Mr. KERSHNER. This has been the chief cause of lung and heart

disease.
Mr. DADDARIO. Thank you. We appreciate your coining. It is nice to

see you.
Mr. KERSHNER. Thank you.
Mr. DAVIS. Thank you.
Mr. DADDARIO. The next witness is Mr. Donald M. O'Brien, general

manager of the International Association of Fire Chiefs, and Mr.
David B. Gratz, chairman of the board of trustees of the International
Fire Administration Institute. We are glad to have both of you gentle-
men here, and we are anxious to hear from you.

STATEMENT OF DONALD M. O'BRIEN, GENERAL MANAGER OF THE
INTERNATIONAL ASSOCIATION OF FIRE CHIEFS

Mr. O'BRIEN. Thank you, Mr. Chairman.
Mr. Chairman and members of the committee, my name is Donald

M. O'Brien, general manager of the International Association of Fire
Chiefs. With me is Chief David B. Gratz, of our federal committee
and chairman of the board of trustees of the International Fire Ad-
ministration Institute, which is affiliated with the International Asso-
ciation of Fire Chiefs.
We appear before you today to indicate our support of H.R. 6637,

provided that it is amended with the provisions of H.J. Res. 498,
which would establish a National Advisory Commission on Fire Pre-
vention and Control.
Mr. DADDARIO. You were in the room when Mr. Mosher asked Mr.

Kershner where he stood. You would not be against H.R. 6637 if it does
not include the Commission?
Mr. O'BRIEN. Yes. We will support it, but we think it will be

stronger. As we read into our statement, you will see why.
Mr. DADDARIO. All right.
Mr. O'BRIEN. Our position results from a belief that the national

fire problem is really two parts. First are those problems which are
readily identified, and second are those areas which need further study
before a course of action is appropriate. It is our judgment that H.R.
6637, provides an opportunity to begin work on known problems. An
example of those problems which have been identified can be found in
the report of the Wingspread Conference, which we would like to
submit for the record. The Wingspread Conference, held in 1966,
began as an ad hoc group of responsible and interested fire service
persons who desired to isolate some of the national fire problems. This
goal was accomplished, and 12 statements of national significance
to the national fire problem were developed. This report was subse-
quently unanimously adopted by the International Association of Fire
Chiefs and the International Fire Administration Institute.
The Wingspread Conference, and other studies, clearly point out

that the national fire problem is a grave one. In 1966 the loss of life by
fire exceeded 12,000 men, women, and children. Direct material loss
of property was in excess of $1.8 billion. The actual impact on our na-
tional economy of this direct loss is beyond comprehension. It is dis-
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turbing that our per capita fire loss is twice that of Canada, four times
that of England, and 61/2 times that of Japan.
Approval of H.R. 6637 will provide immediate attention to those

problems which have been clearly defined. We feel this is proper and
support this measure.
However, the national fire problem is complex, and a total solution

will only be possible with additional study and planning. For this rea-
son we also support the concept of the Presidential Commission, as
proposed by Senator Sparkman in Senate Joint Resolution 46 and
Congressman Barrett in House Joint Resolution 489. Such a commis-
sion should be composed of knowledgeable authorities from the fire
service and representatives from appropriate Federal agencies, such
as the Department of Commerce. The rapid urbanization of our coun-
try and the fact that most of the fire problem is in our cities, also
indicates the importance of representation by the Department of
Housing and Urban Development.
Such a Commission would insure additional high-level study and

charting a clear course before we attempt to tackle those problems
which, at this point, are not so clearly defined.
In conclusion, we believe that a properly implemented action pro-

gram, called for in H.R. 6637, joined with a Commission undertaking
additional study, would be a forward step to solving our national fire
problem.
Mr. DADDARIO. Thank you. Do you have anything to add, Mr. Gratz?
Mr. GRATZ. Yes, with reference to the activities and performance

of the private sector, an association such as ours is, I firmly believe,
doing the job that we set out to do within the limits of our capabilities.
The problem as I see it is that these organizations are so inundated
with meeting today's problems that we don't have the opportunity or
time to meet the challenges of tomorrow. During the Wingspread Con-
ference one of the things discussed was human behavior factors. We
seem to feel that psychologically there are many communities where
there is a sophisticated fire service, and, therefore, there are a great
number of fires whereas, if you go to another community that does
not have sophisticated protection, you do not have a great number of
fires. We do know in our statistical comparison in other countries that
in many other parts of the world where there is no fire service or fire
insurance they have no fires. We don't know why. This needs to be
evaluated further. If we could find the answer to this question, I think
it would be very significant in meeting the national fire problem. This
is the type of study that we would like to see done, and I believe it is
beyond the scope of the resources and capabilities of our existing orga-
nizations, but I do feel strongly that we are and will continue to meet
our responsibilities within the limit of the resources which are avail-
able today.
Mr. DADDARIO. Is your position, Mr. O'Brien, or the position of your

association, comparable to that of the International Association of
Fire Fighters? Do you have any disagreement about this?
Mr. O'BRrEN. The only area where we may differ is in

implementation.
Mr. DADDARIO. In what way?
Mr. O'BRIEN. Basically, our approach is from the fire chief's point

of view. We wish the administrative and operations area looked into
perhaps more strongly than they would. We are concerned with the

•
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total picture because the fire chief is the responsible person in a com-
munity as regards fire protection.
Mr. DADDARIO. Do you have anything to add to that?
Mr. GRATZ. I think insofar as implementation goes. I agree with

Congressman Rumsfeld that in regard to the Federal Government
involving itself in areas or participating in activities which can be
better handled by private sector, the problem with the private sector
is additional resources and perhaps better coordination. Generally we
work very closely with the International Association of Fire Fighters
and support them.
Mr. DADDARIO. This observation you make about there being hardly

any fires in places where you have no firefighters or no insurance com-
panies I hope doesn't prompt you to the point where you will recom-
mend that we should eliminate insurance companies and all the fire
departments.
Mr. GRATZ. Considering the fact that I have a family to support, I

am not going to make that recommendation.
Mr. DADDARIO. Mr. Brown.
Mr. BROWN. Mr. O'Brien or Mr. Gratz, either one, getting back to

the point we were touching on a while ago about the difficulties of
funding adequate fire protection in most of our cities today, I have
had the experience of being a very strong believer in upgrading and
increasing Federal fire service. I have had experience of trying to find
money for additional training programs, for additional salaries with
funds to provide them, for improved communication or transporta-
tion or other equipment or to get them out in the community for the
purposes of engaging in fire protection or fire and safety activities.
I have generally found a great deal of reluctance to the additional
cost of these rather simple things involved. Is this in your experience
a general problem that faces most of the fire departments around the
country?
Mr. O'BRIEN. I believe it is to this effect. The local budget is limited

to the extent that they can provide the various services which the fire
departments themselves would like to expand on. Our assoication has
been encouraging all types of activities which would bring them in
closer contact with the public. The home fire inspection program, for
example. We have been on record for many years, we support it. We
have at the present time a new pamphlet designed to show the fire chief
how he can make these inspections and make them more meaningful.
But again, he has the problem of how many people are available to do
these things, and he has naturally certain responsibilities that he has
to consider every moment of the day.
Unfortunately, the fire service is something that continues 24 hours

a day. The fire chief has to think about these problems 24 hours a day.
It would be nice if we could all close up at 4:30 or 5 o'clock and go
home, but we can't. It is a 24-hour-a-day and year-round problem. The
fire chief does the best he can with his limited resources. He has a
number of people trying to support him but you have the problem of
limits on the amount of money that is available to assist in this area.
Mr. BROWN. It actually seemed to me that there was sometimes a

vested interest on the part of the administrative people, not the fire
chief's level, but at the city manager's level or city council level in try-
ing to minimize the requirements of the fire service and the diversity
of activities which could be conducted there in order to maintain a
low level of pay and qualification for the fire service.
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Now, I don't have broad enough experience to know whether this
is genuinely true, but I see in Los Angeles just in the last few days
that there is an effort being made to distort the historic relationship
which existed between fire pay and police pay. I see the arguments
being used to justify this. It seems in part they stem from this fact,
an effort to downgrade the requirements of the fire service in order to
keep the pay level somewhat lower and I just wondered if this was
a general phenomenon that might exist.
Mr. O'BRIEN. It is occurring in many areas of the country at this

time, Mr. Brown, but, unfortunately, what I am afraid is going to
happen, some of these people, I refer to them as municipal government
theorists, if they get their way in their attempts to increase the benefits
or the standing of the one service. They are merely knocking down the
other service and tomorrow they are going to have the problem of
bringing that up and they are going to have to reverse their argu-
ments to bring the other service up to the same plane. It is a problem
of keeping the pendulum of municipal dollars at a level plane. Frankly,
in my opinion the morale of one service is not going to be raised by
the mere fact that you give them more money. Many other factors
are closely connected. They ought to take a better look. I speak as a
former professional firefighter and the son of a police captain.
Mr. BROWN. Commenting on that aspect of integration of services I

had the experience about 10 years ago where the local city manage-
ment felt that there was so much spare time available on the part of
the fire service that they wanted to merge the firemen and police. And
let the firemen help out the police in particular situations. This is a
city which had a very high fire insurance rate which had severe prob-
lems of maintaining an adequate fire safety program. They didn't see
the possibility of upgrading the fire service by better utilization of
the men. They saw the possibility of saving costs by utilizing the fire-
men in their spare time to help the policemen. This overlooks the grow-
ing importance of the fire problem.
Mr. O'BRIEN. You are absolutely correct. Our association has been

on record many, many years against doing exactly what you discuss.
It is becoming somewhat of a dead issue now.
Thank God it wasn't in places where they had civil rights disturb-

ances. These same people have now taken the tack that they ought to
pay police more than firemen as a means of reducing crime. I never
knew we were responsible for it,
Mr. BROWN. I have nothing more.
Mr. DADDARIO. Mr. Roush.
Mr. Rousx. Concerning the rates of fires in other countries, I wonder

if you have further comments to make. It is disturbing that our per
capita loss is twice that of Canada, four times as high as England, and
six times as high as Japan. Has your organization made any study to
determine why this is a fact?
Mr. O'BRIEN. This is a part of the problem. We would like to study

it more. We are an international association. Ninety percent of our
membership is in the United States, about 6 percent in Canada, but
about 2 percent in 32 other countries.
At our conferences we usually try to bring in some of our foreign

members to discuss their problems with us. Our president was in
Europe
Mr. Rou-sH. We should be discussing our problem with them rather

than their discussing it with us.
80-780 0-67-5
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Mr. O'BRIEN. Our president was in England, in Austria, and in
Switzerland and he did that. In Boston we had a fire chief from
Sweden, a fire chief from France, and another from Austria, and this
was a general subject of conversation.
Chief Gratz would comment probably even further.
Mr. GRATZ. We have a meeting tomorrow with a fire .chief from

Germany. We are acutely aware that there is a great difference in
losses, deaths, injuries, incidents of fires—frankly, we do not know
the answer. These are the answers that I think our country desperately
needs.
Mr. DADDARIO. Would the gentleman yield'?
Mr. RousH. Yes.
Mr. DADDARIO. Firefighting in other countries is considered to be a

position of high responsibility.
Mr. GRATZ. This is one factor. I think another factor and, again, I

really can't put our finger on it, is the psychological question of
human behavior. There is a different attitude in other countries re-
garding incidence of fires. At one time arson was one of the most
heinous crimes in the world, more so than murder, and the penalties
were more severe. The enforcement of codes, also. Should a fire occur
in your home through negligence you were punished. We have never
had that philosophy. Whether or not this still permeates European
countries or countries where there is no fire protection, I don't know.
I know countries or areas of the country where there is no fire depart-
ment and no fire insurance and they don't have fires—at least to the
degree that we do.
Mr. DADDARIO. I can recall being in Tokyo back in 1950. This really

made an impression on me. I was in the Dai Ichi Hotel when there
was a fire, and I was astonished—I don't know why I should be, but
as an American I think we do things better and more quickly than
anyone else. I was astonished how quickly they appeared, how well
dressed they were to fight a fire, and how well equipped they were.
I think we have to take into consideration that these statistics don't
happen by chance, and I think Mr. Roush's point is one point that we
ought to have more information on. We ought to pursue it. The statis-
tics are so large and in favor of other countries that their method of
performance ought to be looked into, and the committee will do every-
thing to help.
Mr. RUMSFELD. Is there a difference in reporting fire?
Mr. GRATZ. Yes. It is a factor, although I think there is much more

to it. The National Fire Protection Association has a good reporting
system. They report fires in other countries. They try to point out
how their figures are different.
Mr. DADDARIO. Will you go into that'?
Mr. GRATZ. For example, a country in Europe in their total fire sta-

tistics may classify their alarms differently. Let us say that New York
City has 80,000 alarms a year that they would count as fire alarms.
Another country may not have the same classification system, so the
total would not actually be relatively as high, but they try to identify
where there are differences in the classification system so we can get a
more accurate comparison. Even at that, the difference in the number
of alarms, I am sorry I don't have it at my fingertips, but I would
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venture to say that we have more fire alarms in the city of New York
than we have in most of Europe in a given year.
Mr. O'BRIEN. There is not only a difference between countries; not

every fire department in this country has the same standard. Some
don't report them at all.
Mr. RUMSFELD. The reason that I asked, statistics can be very mis-

leading. I was looking at the relationship of killed to wounded in the
South Vietnamese and United States. South Vietnam is 11/2 to 2 to 1.
They don't report the same kind of things that the U.S. soldiers do as
wounded.
You made a statement after Mr. O'Brien finished his remarks saying

that you felt that your organization and the other associations testi-
fying today were doing a good job with the problems of today but
you didn't have the time and resources to tackle the problems of tomor-
row. Were you suggesting that this bill should be aimed not at today
but at tomorrow if t'hat is in fact an accurate statement and that is the
need or am I misinterpreting your remarks?
Mr. GRATZ. If we are going to aim to solve tomorrow's problems we

have to begin with today. Certainly, we need to reevaluate yesterday's
and today's values and standards under which we are operating in
order to be better prepared to meet the challenge of tomorrow. We have
identified, in my judgment and I think in the opinion of other people
in the field, a number of problems that need to be given attention.
As someone said, we spend so much time chopping the wood that

we don't have time to sharpen the ax. We are inundated with our
day-to-day problems.
Mr. RUMSFELD. What kind of information do you have that you can

present to this subcommittee that will help the subcommittee under-
stand the problem, the scope of the problem the degree to which the
problems are being met effectively or ineffectively, the efforts now
underway to cope with these types of things? This is the type of
information that I think the committee needs; I know I need it if
I am going to be in a position to exercise the judgment on these pro-
posals that are before us. Do you have studies or background materials
or suggestions or areas of need or areas where the need has been
completely filled so that the subcommittee can have this?
Mr. GRATZ. Yes, sir. We will be happy to furnish you with addi-

tional supporting information on the role of institute as well as the
International Association of Fire Chiefs. It was created by the Inter-
national Association of Fire Chiefs to fill an educational void in the
fire service, particularly at the college level. I think we have done
extremely well. We need to do more. But I would say this: In the 10
years since the institute has been created that we have gone from a
handful of junior colleges which offered fire science and fire protection
courses to well over a hundred such institutions in the United States.
We have made a dramatic advance.
Mr. RUMSFELD. That information would be helpful to me. I do hope

that you will see that we are given the type of information you have
described and anything you can think of that will help me better under-
stand the scope of the problem and the elements of the problem and
what is being done and what is not being done.
(The information follows:)
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International

Fire Administration .

Institute

CENTER FOR EXECUTIVE DEVELOPMENT

State University of New York

at Albany

International

Fire Administration

Institute

Chartered by: The New York State Board of
Regents

Sponsored by: The International Association
of Fire Chiefs

Objectives:

• To engage in research and otherwise obtain

material for the preparation of courses of

study in fire administration and related sub-
jects and to prepare such courses of study.

• To make such material and courses of study

in fire service administration and related

subjects available for use by educational

institutions, particularly at the college level,

in .the United States and foreign countries,
and to work with and assist educational insti-

tutions in the development of such material.

• To give assistance by grants or scholar-
ships to students in the field of fire adminis-
tration; and to receive funds, grants and gifts
for carrying out the objectives of the Institute.
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Activities Personnel Development Programs *

Research

• Curriculum Development

• Professionalization

• Management Effectiveness

• Organizational Effectiveness

• Executive Behavior

Teaching

• Conferences

• Seminars

• Workshops

• Symposiums

Service

• Consultation Service

• Survey and Field Studies

• Career Development

• Organizational Diagnosis and
Problem-Solving

• Lecturers and Seminar Leaders

Basic Management Training

• Development of Supervisory Skills

• Principles of Sound Organization

• Organizational Communication

• Job Instructor Training

Middle Management

• The Management Process

• Understanding Human Behavior

• Leadership and Motivation

• Community Relations

Executive Development

• Administrative Vitality

• Executive Behavior and Human Relations

• Decision-Making

• Political, Economic, and Social Trends
and Problems

* Completion certificates are awarded.
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Publications

Fire Science Curricula Study $2.00*

Wingspread Conference $1.00

Management Bibliography .50

Management for the Sixties .50

Leadership .50

Recognize Leadership Pitfalls .50

Screen Your New Members .50

The Education of Fire Executives .50

* IAFC members, $1.00

Board of Trustees

• Chief David B. Gratz, Chairman

• Robert C. Byrus, Vice Chairman

• Chief Elliott Jayne, Secretary

• Louis J. Amabili

• William Clark

• R. Vale Fitzpatrick

• Chief Raul Gandara

• Boyd A. Hartley

• Keith Royer

• Chief Lester R. Schick

• Earl Scott

• Henry D. Smith

• Chief Reginald F. Swanborough

• Chief Wayne Swanson

• Chief Curtis W. Volkamer

For further information contact:

Professor D. F. Favreau

Executive Director

International Fire Administration Institute

Center for Executive Development

State University of New York at Albany

Albany, New York 1?.203



FIRE RESEARCH AND SAFETY ACT OF 1967 67

INTERNATION AL

FIRE ADMINISTRATION INSTITUTE

MANAGEMENT BIBLIOGRAPHY
Selected and Annotated

CENTER for EXECUTIVE DEVELOPMENT

STATE UNIVERSITY OF NEW YORK at ALBANY



68 FIRE RESEARCH AND SAFETY ACT OF 1967

INTERNATIONAL FIRE ADMINISTRATION INSTITUTE
SPONSORED BY THE INTERNATIONAL ASSOCIATION OF FIRE CHIEFS

CHARTERED BY THE REGENTS OF THE STATE OF NEW YORK
AFFILIATED WITH THE STATE UNIVERSITY OF NEW YORK AT ALBANY

PURPOSE:

1. To engage in research and otherwise obtain material for the

preparation of courses of study in fire administration and subjects related

thereto, and to prepare such courses of study.

2. To make such material and courses of study in fire service ad-

ministration and subjects related thereto available for use by educational

institutions, particularly at the college level, in the United States and

foreign countries, and to work with and assist educational institutions in

the development of such material.

To give assistance by grants or establishment of scholarships, or

otherwise, to students in the field of fire administration; and to receive

funds, grants and gifts for carrying out the objectives of the Institute.
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Chief David B. Gratz - Chairman
Mr. Robert C. Byrus - Vice Chairman
Chief Elliott Jayne - Secretary

1. Mr. Louis J. Amabili, Director, Delaware State Fire School, D. #2,
Box 166, Dover, Delaware 19901
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2. Mr. Robert C. Byrus, Consultant, 11131 Emack Road, Beltsville, Maryland 20705

3. Mr. William Clark, Supervisor, Fire Service Training, Vocational and
Adult Education, Rm. 720, 1 West Wilson St., Madison, Wisconsin 53702

4. Mr. R. Vale Fitzpatrick, Fire Services Coordinator, Mine Safety Appliance

Company, Pittsburgh, Pennsylvania 15208

5. Chief Raul Gandara  , Fire Service of Puerto Rico, Santurce, Puerto Rico

6. Chief David B. Gratz, Box 135, Silver Spring, Maryland 20907

7. Mr. Boyd A. Hartley, Professor, Illinois hstitute of Technology,
Chicago, Illinois

8. Deputy Chief Elliott W. Jayne, Fire Department Headquarters, Alexandria,
Virginia

9. Mr. Beith Royer, Supervisor, Fire Service Extension, Iowa State University,
110 Marston Hall, Ames, bwa

10. Chief Lester R. Schick, President RFC, Fire Department Headquarters,
Davenport, Iowa

11. Mr. Earl Scott, Scott Aviation Corporation, 225 Erie Street, Lancaster
New York

12. Mr. Henry D. Smith, Chief, Firemens Training, Texas A & M University,
Box 236, College Station Texas 77843

13. Chief Reg F. Swanborough, Fire Prevention Bureau, Rm. 725, City Hall,
Main Street West., Hamilton, Ontario, Canada

14. Chief Wayne Swanson, Fire Department Headquarters, 204 South First Street,
Rockford, Illinois 61104

15. Chief Curtis W. Volkamer, Fire Department Headquarters, 558 West Delbven
Street, Chicago, Illinois



70 FIRE RESEARCH AND SAFETY ACT OF 1967

INTRODUCTION

This bibliography has been comniled to meet

the growing number of requests by individuals in-

terested in the managerial function. It is evident

today that education can no longer end with the

granting of a diploma. The two strands of working

and learning are intertwined in self development

throughout the length of a man's career.

It is our hope that these selected readings

will stimulate managers to explore in greater depth

areas of special concern and interest. The biblio-

grarhy has been nrepared by the staff of the Inter-

national Fire Administration Institute at the State

University of New York at Albany.

Professor D. F. Favreau
Executive Director
International Fire Administration Institute
State University of New York at Albany
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Appley, Lawrence A. Management in Action: The Art of Getting Things 
Done Through People. Nom York: American Management Association,
Inc., 1956.

A collection of writings by the President of the American Manage-
ment Association selected to givc managers an idea of the character of the
managerial profession. Included in these selected writings are numerous
theories of management as well as practical tools that may be utilized by
the manager. Mr. Appley's writings are a must for all managers who wish
to improve themselves in carrying out the management function.

Argyris, Chris. Interpersonal Competence and  Organizational Effectiveness.
Homewood,—Tilinois: Richard D. Irwin, Inc. 1962.

The concept of whether the effectiveness of an organization is
increased because of certain interpersonal relations is most thoroughly
investigated in this volume. Mr. Argyris has studied this question by
interviews, observations, and. the laboratory. His conclusions supplement
rather than overthrow the old value systems.

Argyris, Chris. Personality and Organization. New York: Harper and
Row, 1957.

This book has been written to initiate an understanding of human
behavior in on-going organizations. The author has integrated all of the
existing research in attempting to lay a framework for the field of organi-
zational behavior.

Barnard, Chester I. The Functions of the Executive. Cambridge: Harvard
University Press, 1940,

Barnard discusses the functions, processes, and problems of the
executive, emphasizing the management of cooperative systems and the
leadership of organization. The cooperative system is presented as a com-
bination of physical, biological, personal, and social elements. The book
is most helpful to those who are interested in hew organizations operate
at the executive level.
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Batten, J. D. Tough-Minded Management. New York: American Management
Association, 1963.

This book provides managers with a workable philosophy which will
assist the manager in solving many daily problems. Mr. Batten believes
a successful manager must be tough-minded. This does not mean that a
manager should be a strict disciplinarian or an autocrat. Instead, the
manager should realize the organization's objectives and he should strive
to achieve those objectives while also motivating his subordinates to do
the same.

Bcckman, R. 0. How to Train Supervisors. New York: Harper and Bros.,
1952.

Beckman includes outlines of thirty-two discussions concerning
supervision and a number of nractical methods of presenting discussion
leadership. The author tends to stress the staff meeting as a vital tool
of executive development.

Berelson, Bernard and Gary A. Steiner. Human Behavior. New York:
Harcourt, 3race and World, 196(,.

Many scientifically obtained facts on the behavior of humans have
been secured by the behavioral sciences in recent years. The authors
have systematized over one thousand of these facts as they relate to the
so-called "human animal". How the individual reacts to his business
associates and to his family are just a few of the areas which are dis-
cussed within this book.

Barb, David K. The Process of Communication. New York: Holt, Rinehart
and Winston, 1960.

This book discusses modern communication theory as a foundation
for the practice of communication in any field of endeavor. The author
draws information from many disciplines to show how communications affect
human behavior. Mr. Barb o develops a realistic model that can be applied
to all communication situations to denote their meaning and logic.
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Bethel, Lawrence L., Atwater, Franklin S., Smith, George H. E., and
Harvey A. Starman Jr. Industrial  Organization and Management.
Fourth Edition. New York: McGraw - Book Company, Inc.,
1962.

This book is a survey of all phases of industrial organization
and management. This edition has been completely revised to include all
recent developments in organization and management. Besides revision, the
authors have introduced entirely new chapters including recent ideas that
are emerging as management principles. The authors provide introductions
to each chapter to further orientate the reader to the more salient noints
discussed in each chapter.

Blake, Robert R. and Jane S. Mouton. The Managerial Grid. Houston: Gull
Publishing Company, 1964.

The Managerial Grid is designed to help organizations attain maxi-
mum performance from their resources. This system is not a theory or for-
mula, but a tested system that has displayed successful results in many
organizations. This book provides an opportunity for managers to analyze
their individual style of management while it also suggests methods of
further development.
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Boss, Bernard M. Leadership, Psychology and Organizational Behavior. New
York: Harper and Brothers, 1960.

The purpose of this book is to apply recent findings in psychology
to organizational behavior. The author using group theory and behavior of
persons as they interact with others comes to conclusions related to the
art of leadership and the ability to lead. Mr. Boss has done an effective
job in applying psychological research to the Problems of leadership within
organizations.

Brown, Roy E. Judgment in Administration. Nevl York: McGraw-Hill Book
Co., 1966.

Mr. Brown firmly believes that specified instruction improves the
effectiveness of an administrator. The art of administration is dealt
with in depth, with particular emphasis on judgment. The author examines
failures rather than successes. In fact, over two hundred mistakes prac-
ticed by various administrators are thoroughly discussed. Brown reiterates
that judgment is the key for improved administration.
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Calhoon, Richard P. and C. A. Kirkpatrick. Influencino  Employee Behavior.
Chapel Hill, North Carolina: Thc Colonial Press, Inc., 1962.

An important part cf a manager's job is thc influencing of sub-
ordinates behavior. Unfortunately, many supervisors receive little or no
training in this vital aspect of management. This book is designed to
show how the influencing of employee behavior can be used to satisfy the
needs and wants cf the subordinate while also enhancing the organization
in the long run.

Commerce Clearing House. Editorial Staff. l';67 Guidebook to Labor Rela-
tions. Chicago: Commerce Clearing House Inc.

Fifteen lively chapters launch the reader into a complete and
understandable explanation of the basic principles of labor law as it
operates today and analyze the federal statutes which influence and regu-
late union-management employee relations.

Dale, Ernst. The Great Organizers. New York: McGraw-Hill, 1960.

Mr. Dale presents new insights into management by his exciting
discussion of some great organizers and their orianizations. Dupont,
General Motors, Westinghouse, and National Steel are used as case studies
in successful business organizations. The author has made available to
managers episodes of successful ventures that can be used as references
by all organizations.

Dalton, Melville. Men Who Manage. New York: John Wiley and Sons, Inc.,
1959.

This book concerns itself with constructive compromises. A com-
promise is a touchy situation that can explode if it is not properly han-
dled. The author states all oroanizations whether large or small are
connected with a community. From this vantage point, Mr. Dalton analyzes
successful compromises that have accounted for all the needs expressed by
the organization and the community.
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Davis, Keith. Human Relations at work. New York: McGraw-Hill Book Co.,
1962.

This completely revised edition of Davis' earlier work Human 
Relations in Business has attempted to include recent findings of thc be-
havorial scientists. This book is especially beneficial to personnel
directors and emrloyment officers.

Dickson, W. J. and F. J. Roethlisberger. Counseling in an Organization.
Boston: Division of Res., Harvard Business School, 1966.

A sequel to the Hawthorne Research Study conducted at the Western
Electric Company.

Dooher, Joseph and Vivienne Marquis, Editors. Effective Communication on 
the Job. New York: American Management Association, Inc., 1956.

This AMA publication was designed to inform all executives and
supervisors of the importance of communication within an organization.
All aspects of employee communication are discussed in detail. This pub-
lication can be used as a handbook for holding effective meetings, confer-
ences and personal interviews. Barriers to good communication are pre-
sented in the hope they may be eliminated and replaced by proper and
effective communication.

Drucker, Peter F. The Concept of the Corporation. New York: The John
Day Co., 1946.

The book attempts to initiate contemplation of the relationship
between a free industrial society and big business. Mr. Drucker does not
answer questions, instead, he attempts to raise important questions re-
garding this relationship. The reader will gain insights into the social
and political problems that are encountered by the industrial society.
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Drucker, Peter F. Managing for Results. New York: Harper and Row, 1964.

Drucker's work is considered to be a proper guide for the manager.
Systematically, the author presents the economic tasks the manager must
perform. Drucker suggests that these pertinent tasks are recognized by
most managers but are not necessarily practiced by them.



76 FIRE RESEARCH AND SAFETY ACT OF 1967

Drucker, Peter F. The Practice of Management. Mew York: Harper and Bros.,
1954.

In this book, Drucker is explicitly involved with a definition of
management and the tasks involved in management. The hook provides a most
valuable background for those managers who are functioning in a staff ca-
pacity. Druckcr concisely discusses the nature as well as the intricate
structure of management.

Enell, John W. and George H. Haas. Setting Standards for Executive Per-
formance. New York: The American Management Association, 1960.

This research study proposes solutions to the question of standards
of performance and whether such standards can be established for executives.
Fifteen executives discuss the results they obtained in their experiments
on executive performance standards. This book statistically describes per-
formance standards at the various managerial levels.

Ewing, David. The Managerial Mind. London: Free Press of Glencoe, 1964.

What drives a man to become number one in an organization? what
qualities are needed to be successful at a top management position? Mr.
Ewing discusses these and other facets that drive a manager towards high
levels of achievement within business organizations.

Fayol, Henri. General and Industrial Management. London: Sir Isaac Pit-
man and Sons, Ltd., 1949.

General and Industrial Management, translated into English from
Fayol's original work of 1916, is considered a classic in the field of man-
agement. Fayol begins his work by explaining the possibility and the ne-
cessity of teaching management. The rest of this hock is devoted to Fayol's
principles of management which in actuality becomes a philosophy of manage-
ment. His work is useful in all levels of management whether it be an in-
dustrial, financial or governmental field. Fayol has been called the
"Father of Professional Management."
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Fenn, Dan H. Jr. Management's Mission in a New Society. New York: McGraw-
Hill Book Company, 1959.

Fenn's book originates from a conference of businessmen held at the
Fiftieth Anniversary of the Harvard Business School. Leading executives
attending were perplexed at the posture urner management had obtained in re-
cent years. The conferencees wanted to know why they felt hcmmed in by the
government, labor, and public opinion. The major context of the book is a
summation of the participants involved in this conference.

Flory, Charles D., Editor. Managers for Tomorrow. New York: The New Ameri-
can Library, Inc., 1965.

What type of man is capable of being a business leader today? What
are the qualities needed to become a successful business leader? These
questions are answered by the staff of Rohrer, Hibler and Replogle, Consul-
tants to Management. These men draw their conclusiens from specific case
studies in order to give meaningful insights into the development of dyna-
mic leeers. This book places emphasis on how modern executives must evolve
a new concept in order to enhance the whole organization in our modern world.

Gardiner, Burleigh B. and David G. Moore. Human Relations in Industry.
Chicago: Richard D. Irwin, Inc., 1950.

This volume presents a particularly excellent analysis of many
different role conflicts that occur between the worker and the supervisor
in industry, business, and government. Also included in this book are sug-
gestions on how to avoid and solve such problems.

Gellerman, Saul N. Motivation and Productivity. Now York: American Manage-
ment Association, 1963.

This book is useful to anyone who is responsible for getting things
done through people. Gollerman first discusses mtivation in terms of or-
ganizational behavior and then he considers motivational factors from the
standpoint of the needs and desires of the individual. Lastly, the author
demonstrates how motivational research can assist a manager to solve his
own particular problems.

80-730 0 - 67 - 6
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Haire, Mason. Psychology in Management. Second Editinn. New York: McGraw-
Hill Book Co., 1964.

This book has been written for the practicing manager in order that
he may become acquainted with psychological research related to his field.
No clear cut solutions to specific problems are found in this second edition.
Instead, concepts that have arisen from recent research are presented to the
manager for thoughtful interpretation to his particular situation.

Herzberg, Frederick! Mausner, Bernard and Barbara Black Snyderman. The
Motivation to Work. Second Edition. New York: John Wiley and
Sons, Inc., 1962.

Utilizing the results from two hundred individual studies of manage-
ment personnel, the authors have developed a practical approach to job moti-
vation. By using individual case studies the authors feel they have found
many of the answers to motivational problems. The authors are certain that
once the motivational problems of businesses are eliminated, employee pro-
duction and satisfaction will increase.

Heyel, Carl. Appraising Executive Performance. New York: American Manage-
ment Association, Inc., 1958.

This book discusses the varied procedures that have been used in
executive appraisal. Mr. Heyel explains how one judges the strengths and
weaknesses of the subordinate as well as how to explore his attitudes and
motives toward his responsibilities. In addition to discussing the actual
interview situation Hr. Heyel also explains how the executive arrives at
certain standards of performance.
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Heyel, Carl. Editor. The Encyclopedia of Management. Two Volumes. New
York: ReinholE—PiTirshing Corporation:7n.

Management is a discipline that has been in constant transition
since the industrial revolution. Today a manager is considered unprepared
if he is proficient in only a few specialized areas. An understanding of
finance, purchasing, manufacturing, advertising, selling, industrial rela-
tions, research and development, and long-range nlanning is critically im-
portant to the modern successful manager.

The Encyclopedia of Management  is arranged in the traditional
A-Z manner so that information on any topic may be readily located. Perhaps
of more importance are the group of "core subjects" in management which have
been devised in order that any reader may road in depth on many fields of
management. These two volumes have been written by authorities in the
field of management and arc of crucial importance to the twentieth century
manager.

Hoslett, Schuyler Dean. Editor. Human Factors in Management. New York:
Harper and Brothers, 1951.

This berk of readings involves the many significant areas concern-
ing the human problems of or7anizations. The materials in this work repre-
sent the study and findings of experts in the field of organizational be-
havior. Problem areas such as leadership, personality, supervising and
training are fully discussed in this hook.

Kahn, Robert L.; 1:1olfe, Donald M. Quinn, Robert P.; Snook, J. Diedrick:
and Rosenthal, Robert A. Organizational Stress:  Studies in Role 
Conflict and Ambiguity. New York: John Nley and Sons, Inc.,
1964.

Beginning with role theory, this book attempts to deliniate the
various pressures that occur in largo scale organizations. Using pertinent
data from case studies and from a nationwide survey, the authors correlate
personality characteristics with role conflict and ambiguity. The authors
conclude their text by advocating a new approach tc the stresses found
within organizations.
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Kepner, Charles H. and L-;enjamin U. Tregoe. The Rational Manager. New York:
McGraw-hill Book Company, 1965.

Managers have been solving problems and making decisions since the
initiation of organization. This book stresses the fact that many managers
have been problem-solving and decision-making most inefficiently. The authors
believe that the proner use of information will imnrove a manager's ability to
solve problems and make decisions. This took logically shows how a manager
should separate problem solving and decision making. The authors indicate
that this book is not a theoretical work since many of the case histories em-
ployed show the use of their personal concerts in industry, business and gov-
ernment.

Koontz, Harold and Cyril O'Donnell. Management: A Book of Readings. New York:
Harper and Row, 1957.

This book was compiled in response to the definite need and desire on
the part of practicing managers for a volume of selected readings. Although
a great amount of material has been written on the subject, the information was
so widely scattered that it became almost imnossible for a manager to find
selected reading materials. Mr. Koontz and Mr. O'Donnell have nresented within
this book selected materials concerning both the theory of management and also
modern practical applications.

Koontz, Harold and Cyril O'Donnell. Principles of Management: An Analysis of 
Managerial Functions. Third Edition. New York: ^'era -Hill Book
Co., 19C4.

The authors have attempted to arrange the truths concerning managementin a system that is understandable to all managers. The authors realize thatmanaging is more of an art than a science. However, they believe that a foun-
dation of managing based firmly on science will hole managers to develop theirart.
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Laird, Donald A. and Eleanor C. Laird. The Technioues of Delegating. New
York: McGraw-Hill book Company, 1057.

The ability to delegate has been considered the most imrortant feature
of a successful executive. Following this a,;sumption, Donald and Eleanor
Laird have written a practical guide from case studies of successful business
leaders. The authors discuss when and what to delegate and to whom delegated
responsibility should be given. Operating from a psychological and sociolo-
gical basis, the authors offer a practical list of the do's and don't's of
delegating that is useful for all levels of management.

Leavitt, Harold J. Managerial Psy6lologv. Second Edition. Chicago: The
University of Chicago Press, 1904.

Dr. Leavitt has applied recent psychological findings in this readable
second edition of Managerial Psychology. Included in this book are discussions
on individual behavior, face to face relationships, psychological problems in
small groups and the nature and problems of large organizations.

Lee, Irvino J. How to Talk rith Pcople. Neu York: Harper and Brothers, 1952.

rhy do people have communication problems? ''hat communication nroblems
arise in committees and conferences and how can we avoid them? From observa-
tions of many committees and conferences, Dr. Lee, an authority in semantics,
has developed techninues that will reduce many Problems in communications.
The author illustrates sources of communication problems and also suggests
specific ways to solve many of these problems.

Leys, Wayne A. R. Ethics for Policy Decisions. Enolewood Cliffs, New Jersey:
Prentice-Hall, Inc., 1952.

Many administrators, after making a policy decision, feel they have
made that decision without proper knowledge. The author, using ethical con-
siderations, attempts to help administrators in formulating questions that
can equip him with the knowledge he desires.
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Likert, Rensis. ew Patterns of Management. New York: McGraw-Hill Book
Co., 1961.

The book deals with the different opinions of management toward the
control of personnel. Mr. Likert and his research associate attempt to dis-
pel many of these opinions through the results of their comprehensive re-
search studies. The management system portrayed in this book is different
mainly in its new use of motivational principles.

McConkey, Dale D. How to Manage by Results. New York: American Management
Association, 1065.

Management by results is not just a nassing fancy instead it is a
managerial nhilosophy which has develored a wide appeal from managers in
diverse fields. Mr. McConkey has made use of case studies involving large
organizations which have obtained successful results from this theory. The
author presents nis theory in a manner which is easily understood and readily
adaptable.

McGregor, Douglas. The Human Side of Enterprise. New York. McGraw-Hill Co.
Inc., 1960.

From the pen of one of the best known men in the field the text
deals with policies and practices in the management of human resources in
organizations. The author describes two imnortant suppositions - Theory X -
the assumptions unon which traditional organizations are based and Theory Y -
assumptions consistent with current research. This book is a classic.

McGregor, Douglas. Leadershin and Motivation. Cambridge: The M. I. T.
Press, 1966.

This is a collection of writings on managerial problems in the modern
world prepared by the late Douglas rcGregor's colleagues. Douglas McGregor
was respected as an authority in the field of industrial psychology for many
years, and his analysis of behavioral problems have become classics in the
field of management. This book of writings clearly shows how leadership can
be diversified so that competence and self-respect can be achieved by all
individuals.
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Maier, Norman R. F. The Appraisal Interview- Objectives, rethods and Skills.
New York: John Yiley and Sons, Inc.,

A detailed description of three different tyres of annraisal inter-
views and the respective differences in skills needed to make these interviews
successful. The "Tell and Sell" and the "Tell and Listen" interviews are
considered important steps for those seeking help in the development of the
employee, while the "Problem-Solving" interview is geared to imnrove the job
of the employee.

Mayo, Elton. The Human Problems of an Industrial Civilization. New York:
MacNilTan Co., 1933.

This is the original story of the famous Hawthorne exneriments.
These experiments have been used as classical examples on why poor human re-
lations exist in ongoing enterprises. This book should be red by all execu-
tives who are in quest of ideas to improve the human relation problems within
their organization. The author has teen called the "Father of Human Relations."

Merrill, Harwood F., ed. Classics in Management. New York: American Man-
agement Association, Inc., 1960.

This is the first survey of management as a nrofession. The works of
Robert Owen, Charles Babbage, Captain Henry Metcalf, Frederick "inslow Tay-
lor, Harrington Emerson, Henri Fayol, Frank Punker rilbreth, Harry Arthur
Hopf, and George Elton Mayo are included in this anthology. An excellent
description on how management theory and practice has evolved.

Metcalf, Henry C. and Lyndall F. Urwick. B.namic Administration. New York:
Harper and Brothers, 1942.

Colonel Urwick and Dr. Metcalf have edited a collection of lectures
given by Mary Folletton business management. Miss Follett believes that both
the individual and the group must be motivated if an organization intends to
keep pace with our dynamic society. Miss Follett further suggests that a
society will not survive if it is unable to motivate the individuals and
the groups within that society.
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Mitchell, Yilliam 6orman. The gusiness Executive in a Changing uorld. New
York: American Management Association, icrs.

This is an enlightening book that analyzes the executive's role and
responsibility in our changinn world. From his vast experience the author
discusses in a frank manner executive problems such as the use of executive
power, motivational factors in organizations, and the development of manager-
ial talent. The author presents valuable suggestions applicable to both old
and young executives which are certain to broaden their insights of the busi-
ness -orld.

Newman, Uilliam H. Administrative Action. New York: Prentice-Hall, 1951.

ifiat are the tasks of an administrator and how is he to perform these
tasks? Administrative Action answers these questions for the practical use
of executives in an attempt to keen them abreast of our dynamic society. Mr.
Newman has integrated the existing knaledqe on administration with new con-
cepts in a readable form for all asniring administrators.

Newman, Uilliam H. and Charles E. Summer Jr. The Process of Management: 
Concepts, behavior and Practice. Englewood Cliffs, New Jersey:
Prentice-Hall, Inc., UG1.

Hr. Newman and Mr. Summer use the findings of psychologists, sociolo-
gists, and anthropologists to form general theory hich is then applied to
actual managerial problems. This book considers central concents important
to all managers including organization, leadership, decision-making and plan-
ning. Case studies are used to illustrate the meaningfulness of each concept.

Odiorne, George S. How Managers Make Things Happen. Englewood Cliffs, New
Jersey: Prentice-Hall, Inc., 19G1.

This book explains many facets of management including innovation,
leadership, authority, competition and discinline. However, more imnortant
than this are the techniques presented and discussed that will motivate sub-
ordinates to excel. The presented techniques have been tested and proven in
many large organizations in the Uted States. Dr. Cdiorne has developed his
writings in a manner readable and useful to all levels of management.
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Odiorne, George S. Management by Objectives: A System of Managerial Leader-
ship. New York: Pitman Publishing Corporation, T965.

Mr. Odiorne believes setting organization and personal goals will
produce a more effective managerent. Desides being a type of leadership
which iill allow evolution of subordinates, Management by Objectives helps
guide the whole organization toward expected goals. The author believes
leadership by objectives will produce a team effort as well as maintaining
individual initiative.

Plantv, Earl and Thomas J. Freeston. Develoning Management Ability. Hew York:
Ronald Press Co., 1954.

A handbook that presents precise answers to snecific questions within
organizations. This book is excellent because of the inclusion of many prob-
lems that might be encountered by those developing managerial ability.

Redfield, Charles E. Communications in Management. Chicago: University of
Chicago Press, 1958.

As modern industrial and governmental organizations become more com-
plex, communications at all levels becomes increasingly difficult. However,
modern executives realize that in order to function properly their organiza-
tion must have clear communications. Communications in Management is an
attempt to guide the executive through his communication problems. Mr. Red-
field has directed this book to the many aspects of communication encountered
by the executive each day such as stating nolicy decisions, interviewing,
conferring, and simply exchanging information with others.

Roethlisberger, F. J. Management and Morale. Cambridge: Harvard University
Press, 1941.

Since the explosion created by the findings of the Hawthorne experi-
ments, many new ideas have been incorporated in the philosophy of management.
This book reinterprets the Hawthorne conclusions based on these new philo-
sophic assumptions.
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Rowland, Virgil K. Managerial Performance Standards. New York: American
Management Association, 1160.

Mr. Rowland believes that performance standards can and should be set
for managers. The author suggests nat these standards should be arrived at
by group discussions between the manager and his subordinates. Mr. Rowland
has described a method for developing standards that is useful for all
levels of management.

Schleh, Edward C. ranagement by Results. He York: McGraw-Hill Book Company,
1961.

The results approach to successful management developed and success-
fully used by the author, encourages initiative by every member of an organi-
zation. besides analyzing the results systems the author also gives insight
into basic management, organization and administration. The results approach
as professed by rr. Schleh develops better relations between executives and
subordinates, enhances individual achievement, allows for management by ob-
jectives and presents insights into comrlex problems and much more pertinent
information.

Scott, illian G. The Management of Conflict Appeal Systems in Organizations. 
Homewood, Illinois: Richard D. Irwin, Inc., and TheDorsey Press,
1965.

' Scott believes there is a sizable pap in knowledge pertaining to
administrative behavior. The author concentrates his study on judicial pro-
cedures of organization and the judicial function involved in management.
Scott is vitally interested in the systems whereby organizational members may
appeal to management if these members feel an injustice has occurred.
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Secord, Arthur. How to Tell "hat You Know. New York: The American Press,
195C.

How to Tell "hat You Know is a handbook for managers who must convey
information to others. In nractical language hr. Secord analyzes the many
different communication situations encountered by a manager from face-to-face
communication to large groun situations. The author is not afraid to dispute
theoretical positions that do not have nractical functions. This is a very
readable book that offers solutions to pernlexing managerial problems.

Simon, Herbert A. Administrative Behavior. Second Edition. New York: The
MacMillan Company, 1961.

This book 'as originally published in 1947. Since then, new know-
ledge in the behavioral sciences has affected the thinking of men in organi-
zations and administration. Mr. Simon has discussed the relation of this
book to these new developments as well as intenratino the new discoveries
into his text.

Sloan, Alfred P. Jr. Edited by John McDonald and Catherine Stevens. a
Years with General rotors. Garden City, New York: Doubleday and
tompany, Inc., 1964.

This is the exciting story of how General Motors evolved from a
loosely organized company to the world's largest and perhaps most efficient
company. Presented by the individual most resnonsible for this dramatic
change, Alfred P. Sloan Jr., this work describes how organizational balance
between policy and operations has made General Motors such a comnetitive firm.
Mr. Sloan discusses the management policies and strategy of General rotors
which have revolutionalized the automobile industry since the 1920's.

Spriegel, William R., Schulz, Edward and ".41liam B. Spriepel. Elements of 
Supervision. Second Edition. New York: John ''hey and Sons, Inc.,
1957.

This book was originally published as a nractical guide for super-
visors during wartime. The second edition was written to include the new
ideas occurring in management since the war. Still useful as a nractical
tool, Elements of Supervision now utilizes the many concents that have
evolved from the behavioral sciences as a basis for their suggestions to
supervisors.
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Edited by the Staff of Supervisory Management. Leadership on the Job. New
York: American Management Association, Inc., 1957.

Developed from some of the best articles in the Supervisory Management 
magazine, this book indicates how improved supervisory skills will enhance
organizations. New ways of improving supervisory skills are related to lower
cost, higher productivity, and better employee morale. Personnel problems,
communication problems, discipline, absenteeism, and community relations are
just a few of the more important aspects that are dealt with in this handbook
for supervisors.

Strauss, George and Leonard R. Sayles. The Human Problems of Management.
Englewood Cliffs, New Jersey. Prentice-Hall, 1960.

Since managers are constantly interacting with other humans, they
need reliable information on human behavior. This book discusses important
behavioral problems that are encountered by managers. The authors use case
studies to dramatize the material.

lead, Ordway. The Art of Administration. Hew York: McGraw-Hill Book
Company, 1951.

Hou can administration onerate more effectively in our modern society?
Are large organizations what society really wants? In this book the author
examines these questions in addition to relating group and individual con-
flicts to the whole complex of administrative action.

Urwick, Lyndall. The Elements of Administration. London: Sir Isaac Pit-
man and Sons, Ltd., 1947.

Many writers have expressed their views on administration. Emrha-
sizing the scientific approach to management, Mr. Urwick has consolidated
these views in a readable text. The concepts of such writers as Follett,
Fayol and Mooney have been included in the text.
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Urwick, Lyndall F. The Golden Book of Management. London: Newman :. eome
Limited, 1956.

Today society demands that management be controlled by extremely com-
petent individuals. This book, the first publication of the International
Committee of Scientific Management, traces the development of mana7ement from
its beginnings. The views of seventy pioneers who have made permanent con-
tributions to the knowledge concerning management are presented in this pub-
lication.

Whislen, Thomas L. and Shirley F. Harper. Editors. Performance Appraisal
rchnd Practice, New Yorkt Holt, Rinehart, and i4inston, Tg62.

Men who manage have always been looking for new ways to arpraiso
their employees. The editors of this book have gathered together all the
significant research reported in journals, books, and other publications on
performance appraisal. In order to orientate the reader each of the articles
is introduced by the editors.

Whyte, William F. and Edith Lentz Hamilton, Action Research for Management. 
Homewood, Illinois: Richard D. Irwin, Inc., 1965.

This book is designed for any manager who desires insight into organi-
zational change as it logically occurs from action research. Action Research 
for Management is a play-by-play account of an action research project in the
hotel industry. This book is easily read and familiarizes a person with the
problems encountered in industrial psychology and sociology.

Whyte, William H., Jr. The Organization Man. New York: Simon and Schuster,
1956.

What effect does organization have on the "organization man?" What
effect is the new Social Ethic having upon managers today? Is the manager
losing his creativity and individualism to this Social Ethic that is becoming
dominant in the business world? These questions are answered by Mr. Whyte in
in a most astonishing fashion. This book is a necessity for all managers
whether they are in a large or small organization.



90 FIRE RESEARCH AND SAFETY ACT OF 1967

SUGGESTED PERIODICALS FOR MANAGERS 

1. Academy of Manaoement Journal. Champaign, Illinois: The Garrard Press

2. Advanced Management Journal. New York: Society for the Advancement of
Management.

3. Business Horizons. Cloomington, Indiana: Graduate School of Business,
Indiana University.

4. The Business Quarterly. London, Canada! The School of Business Adminis-
tration, University of western Ontario.

5. Business week. New York: McGraw-Hill, Inc.

6. California Management Review. Los Angeles: Graduate School of Business
Administration, University of California

7. Dun's Review. New York: Dun and Bradstreet Publications Corporation.

8. Harvard Business Review. Boston: Graduate School of Business Administra-
tion, Harvard University.

9. Journal of Industrial Psychology.  Margate, New Jersey: Elias Publications.

10. Management of Personnel Quarterly. Ann Arbor, Michigan: Bureau of
Industrial Relations, Graduate School of Business Administration, The
University of Michigan.

11. Management Review. New York: American management Association.

12. Notes and Quotes. Hartford, Connecticut: Connecticut General Life
Insurance Company.

13. Personnel. New York: American Management Association.

14. Personnel Administration. Washington, D. C. The Society for Personnel
Administration.

15. Personnel Journal. Swarthmore, Pennsylvania: The Personnel Journal, Inc.

16. Supervision. Madison, New Jersey: Supervision Publishing Company, Inc.

17. Supervisory Management. New York: American Management Association.

18. Training in Business and Industry. New York: Gellert-wolfman Publishing
Corporation.
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INTERNATIONAL FIRE ADMINISTRATION INSTITUTE
SPONSORED BY THE INTERNATIONAL ASSOCIATION OF FIRE CHIEFS

CHARTERED BY THE REGENTS OF THE STATE OF NEW YORK
AFFILIATED WITH THE STATE UNIVERSITY OF NEW YORK AT ALBANY

PURPOSE:

1. To engage in research and otherwise obtain material for the

preparation of courses of study in fire administration and subjects related

thereto, and to prepare such courses of study.

2. To make such material and courses of study in fire service ad-

ministration and subjects related thereto available for use by educational

institutions, particularly at the college level, in the United States and

foreign countries, and to work with and assist educational institutions in

the development of such material.

To give assistance by grants or establishment of scholarships, or

otherwise, to students in the field of fire administration; and to receive

funds, grants and gifts for carrying out the objectives of the Institute.
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FOREWORD

Fire protection in the United States is an important public
service endeavor which is an integral part of the socio-economic
life of any community. In 1965 there were 2,347,125 fires of all
types in the United States, causing a property damage loss of
$1,741,300,000 according to estimates compiled by the National
Fire Protection Association. Sophisticated fire protection equipment
is ready to aid in the prevention, detection and suppression of
destructive fires, however, its effectiveness is directly related
to the training and development of the organization manpower. Well
trained and drilled firemen can often minimize the effect of a de-
ficiency in manpower, apparatus, and equipment, the opposite is
not true, manpower and apparatus cannot eliminate the need for tech-
nically trained, proficiently drilled manpower teams. Men, not
apparatus and equipment extinguish fires. Technically trained men
must be developed to meet the multitude of hazards produced by our
complex technological society. The entire fire protection field
has been challenged by the explosive growth of this nation. Many
new and interesting problems have grown out of the rapid scientific
and technological developments of the past fifteen years. New pro-
cesses and unfamiliar materials have contributed greatly to fire
hazards; and many of these require continual study by members of the
national fire service.

The Wingspread Conference on Fire Service Administration, held
at the Johnson Wax Foundation's Research Center, Racine, Wisconsin
during February, 1966, grew from timely recognition of this growth
and need by leaders in the nation's fire protection service. Twelve
significant statements reflecting their deep concern were formulated
by the researchers as an aid to developing a clearer understanding
of the posture of the national fire service. These statements though
broad in scope focused sharply on the current d:mamic educational,
technological and socio-economic developments, as well as ingrained
administrative problems that have developed through the years. Of
specific concern to this survey are four Wingspread statements:

o Unprecedented demands are being imposed on the
fire service by rapid social and technological
change.

o The scope, degree and depth of the education re-
quirements for efficient functioning of the fire
service must be examined.
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o The career development of fire executives must
be systematic and deliberate.

o Professional status begins with education.

In response, a growing number of educational institutions
e. g., technical community and junior colleges, encouraged by federal
legislation and local pressures have developed and are implementing
courses and programs to meet the need.

A generally acceptable educational philosophy and curriculum con-
tent which will produce technically trained and certified proficient
fire protection technicians is thus badly needed. It now seems likely
that in the foreseeable future a systematic, competent curriculum
making effort in behalf of more adequate, more consistent, more re-
warding curriculum proposals and specifications are likely to evolve
to meet the challenge of the sixties.

D. F. Favreau
Executive Director
International Fire Administration
Institute
State University of New York at Albany
Albany, New York, 12203
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SELECTED SAMPLING OF FIRE SCIENCE COURSES

Colleges and Universities
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FRESHMAN
YEAR

CHABOT COLLEGE
25555 Hesperian Boulevard

Hayward, California

UNITS
A

FIRE SCIENCE 50 3
(Introduction to
Fire Science)

FIRE SCIENCE 60
(Fire Suppression)

FIRE SCIENCE
61A-61B
(Fire Prevention)

FIRE SCIENCE
62A-62B
(Protection Equipment
and Systems)

FIRE SCIENCE 63
(Fire Protection)
English 52A-52B
Speech 30
Natural Science
Social Science
Health 1
Electives
Physical Education
1

3

3

2

3 3

4
4
3
2
1/2 1/2 1/2

FIRE SCIENCE

SOPHOMORE
YEAR

UNITS
A W S

FIRE SCIENCE
64A-64B 3 2

(Basic Hazardous Materials)

FIRE SCIENCE
65A-65B
(Tactics and Strategy)

2 FIRE SCIENCE 66
(Related Codes

and Ordinances)

3 FIRE SCIENCE 67
(Fire Company
Organization and
Procedure)

3
FIRE SCIENCE
68A-68B

3 (Fire Hydraulics)

FIRE SCIENCE 69
(Building Construction

3 for Fire Protection)

American Institutions

Humanities
Electives
Physical Education 1

15 1/2 15 1/2 14 1/2

The graduation requirement for mathematics must also be met.

Courses in the Major must be taken in sequence

3 2

3

2

2 3

2

3 3 3
14

.3 3 3
1/2 1/2 1/2

15 1/2 14 1/2

15 1/2

Chabot College awards an Associate in Arts degree upon satisfactory completion

of all graduation requirements.
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CuYahoga Communit-
nro-nell Seence and Teenolo,-

2214 7 14 street
Cleveland Ohio

Dean of Technical Occurotional Tducstion
Dr "red C Sutton

Associote Degree Pro,ram in
vire Techno1on7

Preraration for a cnreer in Fire TechnolopY The curriculum offers a. balance,'

and broad education to students ,rho elan to enter fire service as a career The

progrom also makes availnble excellent orrortunities to rrecticinp firemen for
upgrading and advancement vithin the service The nrogram includes such special
ized areas as fire nrevention investiprtion fire rrotection sstems and surer

vision.

First Semester
Pire Technolop-,

100 Organization for Fire
Protection

English
Mathematics

101 Intermediate Algebra
Social science
Physics

101 IntroductorY PhYsics
Industrial Sunervision

111 Practical Psychology
for supervision 3

18

Suggested Semester Senuence
Cr
rrs

3

3
3

14

Third, Semester Cr
T-Irs

Fire TechnologY
210 vire PightinP Tactics

and command 3
Fire Technology

220 Chemists"' of Pazardous
Materials 14

Pire Technolorer
230 Fire Prevention Practices2

Health or Phys. Ed 2
Humanities or Social Science 3

14 —

Secone Semester
vire Technology

110 ,ire Pighting Tactics 3
Sneech

101 Princirles of Public
sne,king 3

CheristrY
101 Introductory Chemistry 4

SociP1 science 3
'vire TeclInolog7

120 vire Protection P-stems 3

vourth Semester

Cr
7rs

16

Cr
Frs

vire Technology
231 wire Prevention Pi-,ctides 2

vire Technolom'
235 rire Investipation methods 2

vire TechnoloPY
240 "ire vYdraulics 3

vire Technolorer
250 municinnl Public Relations 2

"ire TechnologY
260 Personnel TraininP methods 3

Pumanities or Social science 3
15
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Illinois Institute of Technology
Chicago, Illinois 60616
Rolf Jensen, Chairman

FIRE PROTECTION ENGINEERING

Fire protection engineering is concerned in its broadest sense with the preserva-

tion of life and property from fire, explosion and other related hazards. The

fire protection engineer deals with a wide range of problems, including among
others the proper design, arrangement and use of building materials. He is also

concerned with fire and explosion hazards resulting from industrial processes,

with this aim he plans the proper design selection, and handling of equipment and

materials.
Upon completion of this program a Bachelor of Science degree in Fire Protection

Engineering will be awarded.

UNDERGRADUATE CURRICULUM
For the first and second semesters

Third Semester

see

4 0 4

3314
3 0 3
4 0 4

2 1 2
7'4- 17

Common Freshman Year

Fourth Semester
14

3

3
3

2
15

0 14

0 3

2 4
0 3

1 2
3T

Math
Phys.

BE
ES
FPE

201
201

101
201
201

Analy. & Cale.
Elect. & Magnetism

Prin.of Econon.
Thermodynamics
Fire Insurance
Schedule Rating

Totals

Math 202
Phys 202

ES 202
BE 102
FPE 202

Diff. Equations
Atomic Physics

Statics & Dyn.
Prin. of Economics
Fire Insurance
Schedule Rating

Fifth Semester Sixth Semester
FPE 303 FPE Laboratory 0 3 1 ES 204 Fluid Mechanics 2 2 3

FPE 305 Property Insur. 2 0 2 FPE 304 FPE Laborabory 0 3 1

FPE 309 Fire Protection 3 0 3 FPE 306 Casualty Insurance 2 0 2

ES 203 Strength of ES 307 Electronic Pro_
Materials 3 2 4 eases in Materials 3 0 3

Chem 237 Organic Chem. 3 4 4 FPE 310 Publ. Fire Prot. 3 0 3

Math 301 Programming for ES 306 Heat & Mass Trans. , 0 3
Digital Comp. 2_ 2 2 PS 420 Amer.Constit. Ss. S 0 ?

Totals 13 9 7 Totals 7 5

Seventh Semester Eighth Semester
Liberal Studies Elective 3 0 3 Humanities Elective 3 3

FPE 403 FPE Laboratory 0 3 1 FPE 418 FPE Application 2 1

FPE 415 Industrial Hazard FPE 404 FPE Laboratory 0 ; 1

Control 3 0 3 FPE 417 Industrial Hazard

FPE 419 Electrical Hazard Control 3 1 1

Control 3 0 3 FPE 421 Extinguishing an6.

FPE 420 Extinguishing and Detection Systems • 0 3
Detection Systems 3 0 3 ES 309 Engineering

ES 303 Electrical Circuit Electronics 1 3 4

Analysis 3 0 3 Liberal Arts Elective 0 3

Totals 15 3 7.6 15 Th." TT

Total semester hours 137
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University of Maryland
College Park Maryland

Director, John L. Bryan

Fire Protection Curriculum

Freshman Year
Math 19 Elementary Analysis
Math 20 Calculus I
Chem 1, 3 General Chemistry
E.S. 1 Introductory Engineering Science
E.S. 10 Mechanics

General Education Requirement
Health 2 Personal and Community Health

Physical Activities

Semester
I II

4
4 4
4

4

2
1
18 16

Sophomore. Year
General Education Requirement

Math 21,22 Calculus II III 14 14
Phys 20,21 General Physics 5 5
E.S. 20 Mechanics of Materials 3
E.S. 21 Dynamics 3
F.P. 80 Fire Protection Organization 3
F.P. 90 Essentials of Fire Protection 3

16- 18
Junior Year

General Education Requirement 3
ENEE 50 Fundamentals of Electrical Engineering 3
E.S. 30 Materials Science or )
ENCE 50 Fundamentals of Engineering Materials) 3
ENCE 112 Applied Mathematics in Engineering or)
Math 66 Differential Equations 3
ENCE 105 Fluid Mechanics 3
F.P. 110 Installations and Equipment 3
F.P. 112 Fire Protection Fluids and Systems 3
F.P. 115 'Tater Suppression Systems 3
F.P. 120 Construction Fundamentals and Ins. Schedules 3

Approved Electives 2-3 2 3
17 18 17 18

Senior Year
General Education Requirement 3 3

B.A. 191 Property Insurance 3
M.E. 100 Thermodynamics 3
ENCE 106 Basic Sanitary rngineering 3
ChE. 142 Environment Consideration of Nuclear Eng, 3
F.P. 111 Process and Transportation Hazards 3
F.P. 114 Fire Analysis 3
F.P. 116 Problem Synthesis and Desipn 3
F.P. 117 Technical Projects 3

Approved Technical Electives 3_ 5_
18 18

Upon completion of this curriculum, the graduate will be awarded a Bachelor
of Science Degree.
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Milwaukee Institute of TechnologY
1015 North Sixth Street
rilwaukee Visconsin

Faulty Counselor Fdwin J. Taibl

FIRE TECHNOLOGY

Modern fire fighting techninues reauire an intelligent courageous and dedi

cated fireman. To keen pace with the rapid technical changes and to cone with

new fire problems a highly skilled fireman who is thoroughly schooled in fire

science is necessary. The need for job up grading to ker.7, abreast of the higher

technical standards of fire fighting is anparent in community fire departments.

To meet community needs for a high degree of fire service the Fire Technology
Department offers a two Year degree program leading to the degree of Associate

in Applied Science. The program also provides an individual with a background

of general education which will enable him to achieve cultural advancement and

also to develop an understanding of the social economic and civic resnonsi

bilities of a citizen.

Dew Program
Credits

First Year let Rem 2nd. Rem

Fire T 100 Fire Protection Organization . 2

Eng. 151 Communication Skills 1 . .. 3
Math 151 Technical Mathematics 1 . . 4

Vat Sci 111 Chemistry 1 ....... ..... . 5
Soc Sci 153 American Institutions  3
Soc Sci 100 Orientation . ,... ... 0

Fire T 102 Fire Fighting Tactics and Strategy I 3
Fire T 105 Chemistry of Hazardous materials 3
Eng 152 Communication Shills 2 . 3
Math 152
Nat Sci 151

Technical Mathematics 2 ..,

Technical Science 1 .

14
14

17 17
Second Year
Fire T 103 Fire Fighting Tactics and Strategy 1 3
Fire T 108 Building Construction and Fire

Ordinances  3
Mach T 130 Mechenics of Materials  3
Nat Sci 152 Technical "'cience 2 ...... 2

Soc Sci 151 Psychology of Human Relations .. 3
Soc Sci 155 Business and Industrial Pelations 3

Fire T 110 Fire Investigation  3
Fire T 112 Fire Prevention  2
Fire T 114 Fire Protection Fpuinment an" Systems 3
Fire T 116 Methods and Practices . 3
Fire T 101 Fluid Power Fundamentals . 4
Phy Ed 101 Physical Education ..  1

17 16
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Monterey Peninsula College
980 Fremont

Monterey, California 93940
Charles Mulkey, Dean of Technical-Vocational Education

Requirements for an Associate Degree
A) General Education

1) Physical Education Activity
2) Personal and Community Health
3) English
4) American History
5) American Institutions
6) Language Arts
7) Social Science
8) Natural Science
9) Humanities
10) Mathematics

B) Electives and departmental major
Total

Fire Science Courses

Fire Science 20 - Introduction to Fire Protection
Fire Science 22 - Introduction to Fire Suppression
Fire Science 24 - Fundamentals of Fire Prevention
Fire Science 26 - Fire Fighting Tactics and Strategy
Fire Science 28 - Hazardous Materials I
Fire Science 30 - Fire Protection Equipment and Systems
Fire Science 40 - Related Codes and Ordinances
Fire Science 42 - Building Construction Fire Protection
Fire Science 44 - Fire Company Organization and Procedure
Fire Science 50 - Aircraft Crash, Fire and Rescue
Fire Science 52 - Hazardous Materials II
Fire Science 54 - Emergency Rescue Practices
Fire Science 60 - Fire Apparatus and Equipment
Fire Science 82 - Fire Service Calculations
Fire Science 84 - Fire Hydraulics
Fire Science 93 - Reports and Records in the Fire Service
Fire Science 94 - Fire Investigation

2 units
2 units
3 units
3 units
3 units
3 units
3 units
6 units
6 units
3 units 
34 units
28 units 
62 units

3 units
3 units
3 units
3 units
3 units
2 units
3 units
2 units
3 units
2 units
3 units
2 units
3 units
2 units
3 units
2 units
3 units
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Mount San Antonio College
1100 North Grand Avenue
Walnut, California 91789

Irvin Colt, Dean of Vocational Technical Education

The following is a suggested curriculum for students desiring an Associate
in Arts degree with a Fire Science major. Other course offerings in Fire Science
not found in this suggested curriculum are:

Fire Science 55 - Related Fire Codes and Ordinances
Fire Science 59 - Fire Rescue Practices
Fire Science 60 - Fire Department Administration
Fire Science 70 - Hazardous Materials
Fire Science 72 - Fire Investigation

FRESHMAN YEAR

FIRE SCIENCE
Units Units

Fall Spring SOPHOMORE YEAR Fall Spring

Introduction to Fire
Protection 50   3
English   3
United States History
50   3
Fire Apparatus &
Equipment 57   3
Psychology   3
Health Education I 2
American Institutions
50   3
Fire Hydraulics 56   3
Introduction to Fire
Suppression 51   3
Electives   6

15 17

Fire Company Organization
& Procedures 58   3

Fire Tactics & Strategy
53  
Speech 52  
Fire Protection Equip-
ment & Systems 54  
Chemistry 53  
Human Relations for
Supervisors 102  
Fundamentals of Fire
Prevention 52  
Electives  

3
3

3
14

3

3
3 7

7-6—
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City UniversitY of Few York
New York CitY Community College of Anrlied Arts and Sciences

300 Pearl Street Rrooklyn, New York
SlYvan P. fztern Director

As the advances in modern technology have been annlied to fire protection a
corresnonding need for personnel with higher education has developed to direct
supervise, plan, and coordinate these activities Fire protection services in-
creasingly require the integration of the latest scientific and managerial con
cents for effective preparedness and resnonse.
This associate degree curriculum developed with the cooneration of the Nev York
City Fire Department, is desimned to achieve several objectives for Fire Denart
ment personnel as well as others in fire nrotection and underwriting organiza
tions. The program consisting of P core of specialized courses along with a
strong foundation of liberal arts and sciences nrovides the background for up
grading and promotion advanced specialized training for administrative and mana
gerial positions continuing education at the baccalaureate
of new areas of interest by judicious choice of electives.

Fire Science

level, and development

Course Code Course Title 1st flea. Class Lab Credits
FS 101 Systems of Construction 3 0 3
CAN 101 English Composition 3 0 3
KC 100 Orientation 1 0 0
MA 181 Mathematical Analysis I 4 0 4
SC 411 PhYsics I 3 2 4
SS 201 Intro. to PsycholoRv 3 0 3 _

17 2 17
2nd Sea.

FS 201 Buildinm and Fire Codes 3 0 3
CH 110 General Chemistry I 3 3 4
MA 281 Mathematical Analysis II 4 0 4
SC 412 Physics II 3 2 4
SS 206 Personnel PsYchology 3 0 3.

16 5 18
3rd Sea.

FS 301 Fire Hazards and Controls I 3 0 3
FS 302 Hydraulics 4 0 4
CAS 301 Effective Sneaking or ) 3 0 3
CAS 3 2 Voice and Diction )
CH 210 General Chemistry II 3 3 4
MA 172 Statistics 3 0 3

16 3 17
14th Hem

FS 401 Fire Hazards and Controls II 3 0 3
FS 403 Fire Dent. Administration 3 0 3
CAS Elective 3 0 3
CH 430 Chemistry of Hazardous flaterials 3 0 3
SS Elective 3 0 3

Elective 3 0 2.5 3 _
18 0 17.5 18
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OKLAHOMA STATE UNIVERSITY
The Technical Institute
Stillwater, Oklahoma
G. L. Sartain Read

Fire Protection Department

FIRE PROTECTION TECKNOLOGY

The curriculum in Fire Protection Technology nrovides a fundamental back

ground of technical subjects that teach the student to detect and correct fire ha

zards, make technical fire insPections, and conduct Year around fire prevention

activities. He also learns how to install, test adjust, and maintain equipment

for detecting limiting the spread of or extinguishing fire and to arnly modern

methods of municipal and industrial fire fighting. The student is guided into a

well-balanced program of information and instruction that will qualify him for

positions in the fields of insurance inspection, rating bureaus, fire protection

equipment, installation and sales fire prevention, and industrial and municipal

fire protection.

First Semester
Tec 115
Tec A 112
Chem 164
Tec B 104
Tec A 132

FIRST YEAR

Technical Mathematics
Fire Hazards and Causes  
General Chemistry  
Architectural Drawing and Plan Reading

Principles of Fire Inspection

Theory
5
1
3
3
1

Lab
0
3
3
3
3

Credit
5
2
4
4

. ?
17

Second Semester
Tec 131 Personal and Occupational Guidance  1 o 1

Engl 113 Freshman Composition  3 0 3

Tec A 122 Fire Protection .  1 3 2

Tec A 162 Fire Codes and Standards 1 3 2

Tec A 182 Industrial Fire Hazards  1 3 2

Chem 174 General Chemistry  3 3 4

Tec 153 Basic ElectricitY Codes and Insnections 2 3
3._17 

Third Semester
Engl 123 Freshman Composition  3 0 3

Tec A 272 Fire Protection Hydraulics .  1 3 2

Tec A 102 Fire Extinguishing and Alarm Systems 1 3 2

Tec A 242 Automatic Sprinklers  1 3 2

Ind En 332 Industrial Safety Engineering 2 0 2

Gen Bus 303 General Insurance  3 0 3

Soc Sc 114 Challenges in American Democratic Life 4 0 4

18

Fourth Semester
Tec. 124 Applied Physics  3 3 4

Tec. 242 American Industrial Develonment 2 0 2

Speech 203 Introduction to Public Speaking  3 0 3

Tec A 282 Water Supply Analysis  1 3 2

Tec A 232 Fire Inspection Practices  1 3 2

Gen Bus 353 Property and Casualty Insurance  3 0 3 _
16

Upon completion of this program an Associate Degree in Fire Protection

Technology will be granted.
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Pasadena City College
1570 East Colorado Boulevard

Pasadena California

Department Chairman. Vernon G. Spaulding

FIRE SCIENCE

Meets requirements for the Associate in Arts degree and employment or
Junior standing in Government (Public Service ontion) at C.S.C.L.A.

Dept. Course No, Freshman Year Sea. 1 2

PE Act Physical Education Activity Elective 1 2 1/2
B Comm 1 Basic Communication 1
Pol Sc 5 or 125 *American Institutions 3
Socio 128 Urban Social Problems or 3
Hist 25 *United States History 3
Tech 134 Technical Reports or 3
Engl LA *Reading and Composition 3
Speech 1 or 121 *Fundamentals of Speech/ Practical Sneech 3
Fire 10 Introduction to Fire Protection 3
Fire 12 Introduction to Fire Sunnression 3
Fire 14 Fundamentals of Fire Prevention 3
Fire 16 Fire Fighting Tactics and Strategy 3
H Ed 2 Health Education 2
- *Biology 11A and Chemistry 2 or

**Science and/or Mathematics 3. __ 3 _
16 1 2 17 1 2

Dept._ Course.No Sophomore Year Gem. 1 . 2..

PE Act Physical Education Activity Elective 1 2 1 2
--- ** Art/ History/ rusic 3
Econ lA Princinles of Economics 3
Engl ** Literature 3
Fire 20 Hazardous 31aterials 3
Fire 26 Fire Protection Systems 2
Fire 28 Fire Laws and Ordinances 2 3
Philos 6A ** Introduction to Philosophy 3
Physics 10 ** Descriptive Introduction to Physics 3
Psych lA *Introductory Ps7choloRY or 3
Psych 113 Psychology of Personal Adjustment 3
Socio 1 **Introduction to Sociology 3
Socio 18 Elementary Social Statistics 3 

17 1-2 15 1 2
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Phoenix College
1202 West Thomas Road

P':opidx. Arizona

Advisor Mr. Calhoun

FIRE SCIENCE

Practical fire fighting operations 'nil he emphasized in this curriculum with
history and theory used where necessary to assist firemen to cone with current
problems in the field.
This curriculum is designed:

1. To provide training for professional fire fighters in order that they
may most efficiently Perform their duties.

2. To prepare young men for a career in Fire Science.
3. To nrovide laymen with a better understanding of fire hazards and

problems in the field.

FRESHMAN YEAR

First Semester
Subject Credit
Eng. 101 Freshmen English 3
FS 101 Intro to Fire Protec 3
FS 107 Fire Prevention Theory 3
Chem. 100 Intro. to Inorg. Chem. 3
Psvch.115 Psych. of Adjustment 3
Required PhYsical Education 1

Total .... . 16

First Semester
Subject Credit
PS 201 Fire Apnaratus Practices 3

2113 Fire Tactics 3
FS 207 Rescue Practices 3
SS 107 Selected Issues in

U. F. History 3
SS 212 State & Local Govt. 3
Speech 100 Elements of Sneech 2
Required Physical Education 1

Total   18

Second Semester
Subject
Eng. 102 rreshman English
PS 103 HYdraulics for Firemen
PF 108 Fire Protection Practices
PS 109 Chemistry and Chemicals

in Fire righting
PA 141 Sunervisory Training

for Firemen
Required Physical Education

SOPHOMORE YEAR

Credit
3
3
3

3

3
1

Total .. . 16

Second Semester
Subject Credit
FS 204 Advanced Fire Tactics 3
PS 209 Arson and Fire Investigation 3
PA 121 Sunervisorv Training for Firemen3
Jrnl. 131 rund, of Public Del 3

Fng 219 Tech. Report Writing 3

Required Physical Education 1
Total .... 16

Upon graduation an Associate Degree is granted.

80-730 0 - 67 - 8
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Rio Hondo Junior Collegze
3600 Workman Mill Road
Whittier, California

Cloice E. Myers, Dean of Vocational-Technical Education

FIRE SCIENCE

This curriculum was developed jointly by the Curriculum Committee of the
California Fire Chief's Association and the College Advisory Committee and is in-
tended for student firemen and firemen desiring further training. A background of
general education is also provided. Upon completion of the curriculum an Associate
in Science degree will be awarded to the graduate.

First Year

English 1A, 30, or 52
Introduction to Fire
Protections 21

3

3

Units Second Year
Public Address lA
Physics 21
History 7A or 7B
Mechanical Drawing 50

4

3

Units
3

3

Introduction to Fire Codes & Ordinances 27 3
Suppression 22 3 Hazardous Materials
Fundamentals of Fire 25-32 3 3
Prevention 23 3 Health Education 10 2
Fire Fighting Tactics 26 3 Fire Science Electives 3 3
Fire Protection Equipment Electives 3
and Systems 24 2 Physical Education 1/2 1/2
Psychology 20 2 16 1/2 17 1/2
Government 2 3
Chemistry 10 5
Electives 2 3
Physical Education 1/2 1/2

16 1/2 16 1/2
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707:an Technical Tn-titute
Interstate 7ighway 85 at numac road

rot Office Lox 1555
Palisbur, 'orth Carolina.

Pire and PafetY Engineering TechnologY is r t,o Yrar nrogrnm of technical
education It jr designed. to nrerare the individual for entry level emrloYment

as a fire and safetY engineering technician The rrogram rrovides a basic techni

cal background in fire nrotection safetY and related suhlects Technical mathe

reties Science and communication skills are included in the curriculum Stu

dents are trained to identify fire and safety hazards and to nronose effective

measures for eliminating hazards Snecific s%1.11, Pre develoned in many nhases

of the occunation.
This nropram is offered in full time an, classe, Fe7 students are enrolled

in Sentember of each year. Completion of requirements for the Associate in Annli

ed Science degree renuires six suarters of instruction offered in t,T, academic

years.

PIPE SAPFTY Tr0irF7Trirn TsCHFOLOcw

Course Title

First. nuarter
T Eng 101 Grammar
T Mat 101 Technical Mathematics
T Phv 101 Physics Properties of matter
T Oft 101 Technical Drafting
T Pin 101 Introduction to Fire fS-otoction vazards

Flours Per "eek

Class Lab

3 0

5 0

3 2
0 6

3 0

nuarter
Hours
Credit

3
5
4
2
3

Second nuarter
T Enp 102 Comrosition 3 0 3

T mat 102 Technical mathematics 5 n 5
T Phy 102 Physics "ork FnergY 0ol7er 3 2 14

T Oft 102 Technical Drafting 0 6 2

T Pin 102 Municinil vire Protection 3 0 3

Third nuerter
T Fog 103 Penort "riting 3 0 3

T Fin 110 General Insurance 3 0 3

T Ph y 103 Physics Flectricit- 3 2 4

T Chm 101 Chemistry 4 2 5

T Pin 103 Construction Codes t material Rating 4 2 5
Fourth nuarter
T Eng 204 Oral Communications 3 0 3

T Pin 220 Pire Fighting Strategy 3 0 3

T Pip 215 Chemistry of Flammable Materials 3 2 4

T Fin 211 Insurance Grading Schedules 3 0 3

T Fin 205 Industrial Hazards P Fire Prevention 3 2 4

Fifth nuartEr
T Sec 201 socinl Science I 3 0 3
T Pin 240 Multiple Line Insurance & Rating Schedules 4 0 14
T Fin 230 Hydraulics & "ater Distribution 3 3 4

T Pin 235 Insnection Principles P: Practices 3 6 5
T Pin 225 Fire Protection La'.' 3 0 3

Sixth nuarter
T Sac 202 Social Science II 3 0 3
T Fin 231 Srrin7-1er & Standnine systems 3 3 4

T Pin 245 Automatic Alarm t Extinguishing Srstam 2 4 4

T t'in 216 Chemical & Radiation Yazsrds 3 2 4

T Pip 226 Industrial Safety & Fecurfty 3 0 3
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Salem Technical Vocational rommunitv College
4389 'zatter Drive F F

Salem Oregon
Director Technical Voc,tional Fducation

Paul r "ilmeth

FIRE PROTPCTTOr TECHNICIAN CURRICULUM

This curriculum will Provide the student a knowledge adeeuate to understand
the significance and imrlications of those precedures to be performed at the entry
level of the fire protection field he selects to Pursue He will gain sufficient
skills to make a desirable employee for more than one field of fire protection
Upon satisfactory comnletion of the Fire rrotection Technician curriculum an Asso
ciate in Science Degree will be aarded,

rirst Veer
Term 1
Hours
Class

Fork
Lab Course Title Course Ho Term Units

3 Introduction to Psychology 1 606 3
3 ,(athematics 4.200 3
3 Communication 1 101 3
2 2 The physic,' World 1 616 3
3 Introduction to rire Protection 5 100 3

Term 2
3 Mathematics 14.202 3
3 Communication Skills 1 104 3
2 2 The Physical World 1 617 3
2 2 Fire A- paratus and rouirment 5 102 3
3 Blueprint Reading for rireman 5 119 3

Term 3
3 Psychology of Yuman Relations 1 6o8 3
3 2 Physical Science for riremen 5 103 4
3 Fundamentals of Fire Prevention 5 101 3

9 Firefighting Skills 5 110 3
3 Hazardous Materials 5 108 3

Term 4 Second Ye,../.
9 Firefighting Skills 5 111 3

3 Hazardous Materials 5 109 3
3 2 Rescue and Pmergency Care 5 120 4
3 2 Fire Department Hydraulics 5 104 4

3 Fire Company Orr, & Duty Assignments 5.112 3
Term 5

3 American Institutions 1.600 3
2 2 Pump Operations and Practical Hydraulics 5 105 3
3 Intro to Fire Pert. Administration 5 121 3
3 rixed Systems and Extinguishers 5 106 3
3 Firefiahting Tactics and StrategY 5 113 3

Term 6
3 Technical Renort "riting 6 126 3
3 Communications and Alerting Svstems 5 115
3 ',ter Distribution SYstems 5 107 3
3 2 Fire Investigation 5 117 4
3 Building Construction for Fire 5 116 3

Protection
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City College
1425 Russ Boulevard
San Diego, California

San Diego Junior Colleges
Mesa College

7250 Artillery Drive
San Diego, California

113

Evening College
7250 Artillery Drive
San Diego, California

Provides instruction and technical training necessary to meet the requirements,
responsibilities, and public safety obligations of the fire protection profession.

It prepares pre-employment students majoring in fire science for successful
careers in municipal, county, state, federal and industrial fire departments. It
also fits them for employment in private fire protection organizations; and in re-
lated fire protection fields.

Technical Courses Required for the
Degree or Certificate

Recommended Sequence for the Trade Extension Program

Basic Fire Suppression
Units

Engineering
Units

Fire Science 2,
Fire Chemistry

9, 14 9 Fire Science 8, 17,
Fire Prevention

18 9

Fire Science 15, 3, 4 9 Fire Science 5, 6,
Fire Administration

13, 9

Fire Science 7 3

Recommended Sequence for the Pre-Employment Program
First Semester Units Second Semester Units

Fire Science 1 3 Fire Science 9 3
Fire Science 22 3 Fire Science 27 3
Fire Science 25 3 Fire Science 34 3

9 9

Third Semester Units Fourth Semester Units
Fire Science 5 3 Fire Science 6 3
Fire Science 23 3 Fire Science 13 3
Fire Science 28 3 Fire Science 24 3
Fire Science 38 3

12 9

General Education Courses Required for the Degree
(60 units are required)

Courses Units Courses Units
Political Science 10 3 English 17 3
Psychology 1 or 55 3 Speech Arts 10 3
Health Education 1 2 Mathematics 3
Physical Education 2 Science 6

Recommended Electives:
Courses Units Courses Units

Chemistry 2a 4 Fire Science 7 3
English 21 2 Mathematics 3

A Certificate of Proficiency in Fire Science will be issued for students
completing the thirteen technical fire science courses required for the degree.
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Can Jose City College
2100 Moorpark Avenue

San Jose California 95114
Sidney E. mcGra,,,

Dean of Vocational Education

FIRE SCIENCE ASSOCIATE IN ARTS DEGREE

Successful completion of the two year major qualifies the graduate for written
examination required for positions in county and municipal fire departments.
Courses with prefix Fire and Sunervision are offered in the Extended Day

only.

First Year

Phys. Ed Activities
English
Speech
Health 11 Health Educ.
Health 12 First Aid & Safety
Psych. 94-Basic Psychology
Fire 151A, 1510 Pire

Hydraulics
Fire 154A Hazardous Mater.
Fire 155 Fire Renorts
Fire 190 Phys. Principles
Elective Group A 0
Elective

let 2nd
Sem Sem

1/2 1/2
3

3
2

1
3

3 3
3

3
2

2
2

15 1/2 15 1/2

Second Year 1st 2nd
Sea Sem

Phys Ed Activities 1/2 1/2
Soc. Sci. 95A 950 American

01st. & InAitutions 3
Soc. 10A Intro, to Soc. 3
Fire 152A 1520 Tactics &

Strategy 3 3
Fire 153A 1530 Fund. of

Prevention 3 3
Fire 1540 Hazardous Mater 3
Super. 152 Elements of

Supervision
Elective Groun A P
Elective.

Certificate of Achievement in Piremanshin

3

2
2
2

15 1/2 15 1/2

The Certificate of Achievement may be wTarded to those who satisfactorily
complete 30 units selected from the courses listed below and including those
starred.

Health Ed. 12 First Aid and Safety
*Fire 190 Physical Princinles
*Super. 190 Elements of Supervision
*Fire 151A Fire Hydraulics
Fire 151B Fire Hydraulics

*Fire 152A Tactics & StratePy
Fire 152B Tactics & Strategy

*Fire 153A Fund. of Prevention

1 Fire 1530 Fund of Prevention 3
2 Sp 92 Effective Pp,ech 3
2 *Fire 154A Fazardous materials 3
3 Fire 1540 Hazardous materials 3
3 *Fire 155 'Fire Reports 3
3 Fire 156 Company Organization &
3 Procedures 3
3 Soc. 101A Intro. to Sociology 3
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Santa ronica City Collee
1815 Pearl Street

Santa Monica, California
Frederick J. Brierley,Dean of Trade and Technical Education

Fire Science

The Associate of Arts degree will be granted upon completion of 60 units in
sections A and B below.

A. S.M.C.C. and State Graduation Requirements

B. Required courses (20 or more units from the following)

Fire Science 1 - Introduction to Fire Protection (3)

Fire Science 2 - Fire Company Operation and Procedure (3)

Fire Science 3 - Hazardous Materials I (3)

Fire Science 4 - Hazardous Materials II (3)

Fire Science 5 - Fire Prevention Law (3)

Fire Science 6 - Fundamentals of Fire Prevention (3)

Fire Science 8 - Fire Hydraulics (3)

Fire Science 9 - Fire Fighting Tactics and Strategy (3)

Fire Science 10- Orientation to Fire Service (3)

Fire Science 13- Fire Investigation (3)

Fire Science 14- Emergency Rescue Techniques (3)

Fire Science 15- Physical Science For Firemen (3)

Fire Science 16- Physical Science Laboratory (1)

Fire Science 17- Fire Apparatus (3)

Fire Science 18- Fire Fighting Equipment (3)

Fire Science 19- Introduction to Fire Suppression (3)

Fire Science 20- Building Construction for Fire Protection (3)



116 FIRE RESEARCH AND SAFETY ACT OF 1967

Tacoma Vocational an Technical Institute
1101 South Yakima Avenue
Tacoma Washington 98405

Supervisor t,ruce Prennan

Fire Science Technology

Fire Service Training is e. four unit course of one and one half years dura

tion consisting of three regular school semesters and one summer semester. Cis

ses are in operation five days each week l'iondav through Friday six hours per day.

Students may also enroll on a half time basi, tal'ing either a morning or after•

noon class. Half time students will require three years to complete the course.

An Associate Degree in Technical Arts is available to students who comrlete

required academic courses at the Tacoma Community College.

Curriculum

Related Instruction Hours

Safety and first aid 30

Oral and written communications 35
Human Relations 35
Fire service history and organization 60
Apparatus and equipment 70

Water distribution systems 15
Fire prevention 150

Fire fighting tactics 200

Fire protection equipment and systems 30

Fire hydraulics 60

Fire Science 60

Fire alarm systems and communications 20

Radiological hazards 15
Fire investigation and detection 30_

Total Related Hours 810

Practical Instruction Pours

Fire department equipment practices 820

Rescue evolutions 60
Portable fire extinguishers 8
Fixed fire protection systems 10

Fire alarm systems and communications 30

Radiological and hydrocarbon detection devices 16

Safe driving practices 60
Fire investigation and detection 10

Total Practical Hours 1014
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WESTCHESTER COMMUNITY COLLEGE
Valhalla, New York

SUGGESTED PROGRAM OF STUDY FOR THE ASSOCIATE IN APPLIED SCIENCE DEGREE IN

FIRE SCIENCE
NUMBER TITLE PRE-REQUISITE CL. LAB. CR.

First Semester - Fall

En 51 Composition and Literature 3 0 3
Ma 75 College Algebra 3 0 3
SPs61 Psychology 3 0

—6—
3
-9

Second Semester - Spring

En 52 Composition and Literature En 51 3 0 3

Ma 76 College Algebra Ma 75 3 0 3

SPs62 Psychology SPs 61 3
9

0 3
90

Third Semester - Fall

Ch 7 Introductory Inorganic Chemistry Ma 76 3 3 4
Ph 93 General Physics Ma 76 }4 2 5

7 5 9

Fourth Semester - Spring

Ch 8 Introductory Organic Chemistry Ch 7 3 3 14
Ph 94 General Physics Ph 93 4 2 5

7 5 9

Fifth Semester - Fall

CT 4 Construction Methods & Materials 3 0 3
Ch 117 Fire Chemistry Ch 8 3 2 4
FS 111 Fire Administration-Strategy & Planning 3 0 3

9 2 10
Sixth Semester - Spring

MT 116 Fluid Mechanics Ph 94 3 0 3
FS 112 Fire Administration-Prevention and

Inspection 3
—6—

0
—o—

3

Seventh Semester Semester - Fall

Bu 173 Public Relations 3 0 3
FS 113 Fire Administration - Law 3 0 3

Eighth Semester - Spring

FS 114 Fire Administration - Supervision
Ch 128 RadiologicalTheory & Instrumentation Ch 117

—6— 7— —3-

3 0 3
3 2 4
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State of Connecticut
Hartford State Technical Institute

401 Flatbush Avenue
Eartford 6 Connecticut

Andrew J Flanagan Purervisor

FIRE TECHYOLOGY AND AD! INISTRATION
Five Year Evening Institute Program

The purpose of the Fire Technology and Administration rrogram now being of
fered in the State Technical Institutes is to provide training on a post secondary
level which will develop more competent individuals who are or will become leaders
in fire protection, prevention and administration.

This program is also taught at these State Technical Institutes

Waterbury State Technical Institute
1460 West Main Street
Waterbury, Connecticut

Thomas Valle Technical Institute
574 Se, London Turnpike
Porwich Connecticut

Norwalk State Technical Institute
Richards Avenue
Norwalk Connecticut

Course
First .Year
1st Term Intro, to Fire TechnologY I

Technical Mathematics I
2nd Term Intro. to Fire TechnologY II

Technical Mathematics II
3rd Term Fire Dept. Organization

Management
Fire Science I (Physics)

Third Year
let Term Fundamentals of Electricity

Technical Report Writing
2nd Term Industrial Processes &

Hazards
Oral Communications

3rd Term Hydraulic Technology
Techniques of Training

Fifth Year
1st Term Fire Dept. Planning

Fire Dept. Specifications &
Purchasing

2nd Term wire Investigations
Fire Fighting Strategy

3rd Tern Legal Problems of the
Fire Service
Elective

of Study
Second Year
1st Term Fire Service Leadership &

Psychology
Fire Science II (Physics II)
2nd Term Puilding Construction I

Fire Science III (ChemistrY
3rd Term Building Construction II

rire Science IV (Chemistry II)

Fourth Year
let Term Voter Surnly & Sprinkler Sys

Economics
2nd Term Fire Prevention & Inspection

Fire Dept. Financial Administration
3rd Term Fire Insurance Princirles

Elective

Electives
Public Relations for Fire Dept.
Fire Alarm & Communication Systems
Radiation Hazards & Instrumentation
Mutual Aid Seminar

It is possible that at the 1967 neneral Assembly the Institutes may be redesig
noted as Colleges
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American River College
4700 College Oak Drive

Sacramento California 95841
Louis Ouint

Coordinator of Vocational Education

FIRE SCIENCE

58 Introduction to Fire Protection 3 credits

Philosophy and history of fire protection history of loss of life and pro
party by fire. Organization and function of local, county state, federal
and private fire protection agencies survey of professional career onpor
tunities.

66 Building Construction for Fire Protection 3 credits

Fundamental building construction and design fire protection features
special considerations. Prerenuisites Fire Science 58 or 59 or employ
ment as a fireman.

Los Angeles Valley College
5800 Fulton Avenue
Van Nuys, California
Donald ". Click

Dean of Fvening Division

Orientation to Fire Service 3 Units 3142
A course designed to introduce prosPective firemen to the fire service

and its related agencies. History of the fire service Prevention and fire
insurance. An introduction to civil service related municipal agencies and
national organizations. Basic information on tv-Pes of companies alarm sys
terse tools equipment and water systems.

Related Codes and Ordinances 3 Units 3141
National, State and local ordinances aPplicable to the fire service.

electrical, plumbing, and building codes the State Fire Marshal- Health and
Safety code inter governmental coordination and relations.

Introduction to Fire Protection 3 Units 3140
History and evaluation of the fire department organization the role of

the fire service in the community Problems of the fire administrator, includ-
ing organization departmental functions interdepartmental relationships
management of building and equipment techniques of fire fighting laws and
ordinances fire prevention.
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Hudson Valley Community College
80 Vandenburgh Avenue

Troy, New York
G. James Patterson, Director of Extension

Fire Service Management Certificate Available

Organization and Development of Fire Protection in
New York State
Scope of Fire Department Activities
Laws Applying to the Fire Service and Its Members
Fundamentals of Administration
Principles of Supervision and Leadership
Relationship of Fire Departments to Other Governmental
and Private Agencies
Public Relations
Fire Prevention
Fire Department Apparatus and Equipment
Training Programs.

College of the Redwoods
1040 Del Norte Street

Eureka, California 95501
William A. Stanton

Dean of Vocational-Technical Education

Fire Science

70A Fundamentals of Fire Protection  3 units
70B Fire Suppression  3 units
71 Fundamentals of Fire Prevention  3 units
72A Fire Fighting Tactics and Strategy  3 units
72B Emergency Rescue Practices  3 units
72C Fire Apparatus and Equipment  3 units
73 Hazardous Materials  3 units
74 Equipment, Systems, Codes and Building

Construction  3 units
75 Fire Hydraulics  3 units
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Odessa College
Odessa Texas

P L. "artin Dean of the Evening College

PIPP CONTROL I'D17TRIAL

The purrose of this first course is to give an ur to date review
of industrial fire control and fire extin7uishment methods noth
classroom lectures and field demonstrations will be used extensively
It will be taught at a level so that safety rersonnel will benefit
from the course.

Long Tleach City College
Long Peach California

rTrr. PCIPTE

Per. To Course Ho Descriptive Title units
4107 51 Intro to Fire rrotection 3
4111 52 rire righting Tactics & Strategy 3
4115 54 Hazardous "aterials 3
4119 55 Related Codes P- Ordinances 3

St,te University of New York
at rarmingdale

Agricultural and Technical College
rarmingdale New York

Professor "illiam " 7e—itt
Chairman Derartment of rolice Pcience

FIRP SCIENCE

PS 260 Introduction to vire Protection 3 cr

Philosorhy and hi,torY of fire rrotection history of loss of
life and rroperty by fire Review of municipal fire defenses study
of the organization and function of rearrel Ptate Count Y and nrivate
fire protection agencies PurveY of rrofessional fire rrotection
career orportunities

PP 261 Introduction to vire Punrre,sion 3 cr.

Fire suprression organization fire sunrression enuirment char
acteristics end behavior of fire. fire hazard rronerties of ordinary
materials building design and construction • extinguishing agents
basic fire fighting tactics nubile relations

121
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Onondaga Community College
Evening and Extension Division

700 East Water Street
Syracuse, New York 13210

Edwin W. Flansburg
Dean of Evening Division

Fire Science courses are being offered. Further development of the

program is in progress.

Glendale College
Extended Day and Adult Education

1500 North Verdugo Road
Glendale 8, California
David C. Leek, Dean

Fire Science

Fire Science 1 - Introduction to Fire Protection   3 units
Fire Science 2 - Introduction to Fire Suppression   3 units

Fire Science 5 - Fire Protection Equipment and Systems   2 units
Fire Science 6 - Related Codes and Ordinances   3 units
Fire Science 7 - Fire Hydraulics   3 units

Fire Science 8 - Fire Apparatus and Equipment   3 units
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Victor Valley College
Bear Valley Road

Victorville, California
Jack Seals, Professor

FIRE SCIENCE

Victor Valley College offers a Certificate of Completion in Fire Science.
A Certificate of Completion is a college verification that a student has com-
pleted successfully 24 units in his specialized area.

The specific requirements for a certificate in Fire Science will be defined
by the individual department.

Courses in Fire Science

Fire Science 130, Introduction to Fire Protection (3)
Fire Science 131, Introduction to Fire Suppression (3)
Fire Science 132, Fundamentals of Fire Prevention (3)
Fire Science 133, Fire Fighting Tactics and Strategy (3)
Fire Science 134, Hazardous Materials I (3)
Fire Science 135, Fire Protection Equipment and Systems (2)
Fire Science 136, Related Codes and Ordinances (3)

Antelope Valley College
3041 West Avenue K

Lancaster, California

Courses in Fire Science

Fire Science 1 - Introduction to Fire Protection. 3 units, 3 hours
Fire Science 3A- Hazardous Materials. 3 units, 3 hours
Fire Science 3B- Hazardous Materials. 3 units, 3 hours
Fire Science 8 - Fire Hydraulics. 3 units, 3 hours
Fire Science 9 - Fire Fighting Practices. 3 units, 3 hours
Fire Science 55- Physical Science for Firemen. 3 units, 3 hours
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UNIV7RSITY OF SOUTHERN CALIFORNIA

Snecial Courses for Fire Service Administration
under School of Public Administration

INTRODUCTION TO FIRE ADMINISTRATION
Fire lepartment organization budgeting, and planning
Personnel and equinment nroblems of the fire service
Internretation of building and fire codes
Insurance rates and ratings

ADVANCED FIRE ADMINISTRATION.
Departmental organization, functional duties and assignments
Training and educational programs records and reports
Fire alarm and communication systems nroblems of water supply
Underwriters gradinr schedule, surve,

FIRE COMPANY ADMINISTRATION
Authority of the Company Officer
Care and maintenance of annaratus and buildings
The company sunnly nroblems - reports and records at company level
Public relations and fire nrevention as a responsibility
of the company unit

LEGAL ASPECTS OF FIRE ADMINISTRATION
The history and background of laws relating to the fire service
Tort liability of municipalities municipal employees and

members of the fire department
Clarification of legal terminology
Civil service laws and reouirements
Pensions, mutual aid, and fire nrevention codes

ARSON INVESTIGATION
How past fire investigations have influenced the present
How to detect the various hinds of arsonists and how to interrogate
a susnect

How to locate and preserve evidence and prepare a case and present
it in court.

How to coordinate the Arson Bureau with other departments

INDUSTRIAL FIRE HAZARDS
A study of elastic materials heat treatment of metals film manufacturing
and handling dry cleaning plants and other hazardous industrial Processes
Lectures by visiting experts on such snecielized subjects as electrical
hazards and inflammable liouids field trips through selected industrial

plants

REGULATIONS AND PRACTICES CONCERNING DAN(IEROUs CHEMICALS
How to administer general requirements relating to the use nrocessing.
storing transportation, and disposal of hazardous materials

How to internret the specific code nrovisions relating to acids oxidizers
compressed gases flammable solids explosive materials and flammable
linuids

How to apply a code with reference to industrial and university laboratories
drugs, paints cosmetics fumigants refrigerants etc.

How to prepare and submit renorts what arencies must approve how to obtain
the renuired permit.
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FIRE PREVENTION ADMINISTRATION
How to organize a fire prevention bureau select and train men for the

bureau
How to administer a fire prevention bureau
How to meet and deal with the public
How to interpret and apnly code regulations

FIRE PREVENTION INSPECTION
An analysis of the lob of the fire inspector
Procedures and techniques of fire inspection
Problems of public relations
Coordination with other governmental agencies such as building departments

Public information and education programs

Hydraulics for firemen
How to apply principles of hydraulics to fire mains hydrants standpipes

and water towers
How to use the slide rule
How to make the best hose layout
How to compute nozzle pressures liouid pressures and the range and

effectiveness of fire streams

SUPERVISORY TRAINING
An analysis of the lob of supervision
How to break in a new emploYee, maintain discipline among the emPloyees.

and improve efficiency
How to increase the morale of the department reduce gossip and rumors

and handle the emolovee•s Personal problems
How to get coordination between your department and oti-lers

How to conduct conference meetings

PUBLIC PERSONNEL TRAINING
Row to survey training needs and organize and administer a training Program

How to select and train instructors and how to motivate the trainee

How to plan and organize teaching materials
How to measure the effectiveness of your training

REPORT WRITING
The scope, value, and need for good report writing in fire departments

Correspondence practice in memos and in writing letters of complaint

Annual or periodic reports gathering, interoreting Presenting

Analysis and discussion of errors most commonly made in reports

80-730 0 - 67 - 9
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A POSSIBLE ASSOCIATE DEnPEE PROGRJW_DESIGV

Associate of Anplied Science Fire Administration and Protection

General Subjects _ approx 18 units
math
chemistry
physics
English
nsychology
Political science
sociology

Technical Subjects apnrox 16 units
building codes and inspections
snecial hazards
strategy and tactics
insurance and grading schedules
equipment
numps. sprinkler systems and hydraulics

Administrative Subjects anprox 28 units
finances taxation
budgeting purchasing
law
leadership development
organization and management
cases and concents in administration
fire prevention and nublic relations
human relations labor relations
fire department communications

Internship 3 units

Basic firefighting skills no credit
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CALIFORrIA JUNIOR COLLEGE
WIPORM PIPE SCITTO7 CUPRICULTP,

for

JUEIOR coLurrr,

1. Introduction to Fire Protection (3)

2. Introduction to Fire Surnression (3)

3. Pundamentals of Flee Prevention (3)

4. Fire Fighting Tactics and strategir (3)

5. Hazardous Materials I (3)

6 vire Protection Fnuinment and systems (2)

T. Related. Codes end Ordinances (3)

8. Fire FYdraulics (3)

9. Building Construction for Fire Protection (3)

10. Fire Comnany Organization and Procedure (3)

Recommended electives directly related

1. Pazardous materials II
2. Emergency Rescue Practices
3. Fire Investigators I

Recommended electives indirectly _related!

1. Public Sneaking
2. Physical Science
3. General Psychology
4. Tvning
5. Public Relations
6. Drafting
7. Pasic Accounting
8 Mid Management
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SUGGESTED TOPICS FOR A 70 SEMESTER SURVEY COURSE
IN

FIPF SITVICE ADmINIFTPATION

1. The Development of Fire Protection Organizations in New York State

2. The Organization and Structure of Fire Denartments

3. The Naturen.nd Score of a Fire Denartment Services end Activities

4. New York State and Federal Lava Annlied to Fire Departments
and Their Operations

5. Fundamentals of Administration for Fire Service Personnel Including
Budgeting, Specifications and Purchasing

C. General Communication Reports and. Records

7. The Basic Psychology of Supervising Men

8. Increasing Personal Effectiveness as a Leader

9. Relationship of Fire Departments to Other Governmental and Private
Agencies and to the Insurance Rating Organizations

10. Public Relations

11. Fire Prevention

12. Apparatus and Equipment Used by Fire Departments

13. Fire Department Training Programs

14. The Professional Fire Service Leader
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Colleges, Universities and New Curricula
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Rapid developments in all fields have over the last ten years increased
astonishingly the requests of various groups for recognition of their educa-
tional needs in the nation's institutions of higher learning. The scope of
collegiate instruction, research and service thus has expanded more since
World War II than during any previous 25 yea" period. New publics, new ?ro-

grams and new policies characterise and dl.amatize the change. The general ar-
ray of curricula and courses presented here gives simple testimony.

However, many community colleges, particularly, the senior colleges, and
the graduate schools have been hard pressed to find resources, facilities and
personnel to respond. At the same time they have in many places found it dif-
ficult to revise the concepts of higher education which have given direction
to choice to what they will do over recent decades, not to speak of centuries.
Wherein there are gaps, then, in areas or institutional types in this report,
there are doubtless many and good reasons.

At he same time, one must recognize institutions of higher learning have
on the whole not adapted easily to the needs of the application world, and
those who would obtain recognition have not seldom found the route to approvc.,d.
courses and programs and degrees an easy one. Those who control most colleg-
iate institutions, the faculties in the respected disciplines, have not yi-lded
to a broad spectrum of petitioners without careful consideration and intensive
searching. They have tended to guard jealously the limits of the subject sat-
ter appropriate and to require full evidence that competence for certain
vocational and semi-professional tasks cannot be acquired under other auspices.

Albeit, the new breed of professor in institutions of higher learning is
quite aware of the growing demand for higher skill, increased judgment, and
more theoretical foundation for effective performance in many old and mauy
more new areas of service. He is, as well, aware of the impact of further ed-
ucation upon the economic and human condition of the society. He is sy,)athn-

tic to the upward reach of the technicians and the quasi-professionals and is

particularly conscious of the general swell of ambition to be further educated,
7pecially Ind generally, in vast numbers, not only of our youth, but of those
who have but recently launched upon lifelong commitment.

Yet, the decision making bodies in most institutions rely upon relative:,y
ccmmon reference points in acting upon requests which come to them from groui,f,
rho feel the time has come for collegiate recognition. As those who wczld
improve the fire service and would ol.tain collegiate cognizance of their Leed

prepare proposals, it should be useful for them to keep in mind that

1. Generally, courses of study and curricula in collegiate instiutions
raquire a basis in theory and employ a teaching method which calls
upon the intellective processes for critical examination of tbds
theory and for appraisal of possible alternatives in application,
Although selected disciplines rely heavily upon demonstration era
require the development of skills lpiropriate to higher order Rp-

I1ication, the usual sentiment i pposed to programs wh'.cn are
essentially focused upon the development of manual skills.
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2. Recognition and specification of the theoretical base and
emphasis upon competence in higher order intellective skills
have thus been sought by collegiate faculty in the proposals
and materials presented by those who wish academic spcnsorship.
The stated objectives of courses and programs have been examined
carefully by college curriculum committees and evidence of the
level of instruction searched for in content outlines and re-
commended resources.

3. These items reveal in themselves the need for personnel
authoritatively equipped to deal effectively with instructional
level anticipated. It goes without saying that in an incipient
professional group there are many with not only vocational
knwledge and skills but substantial command of more esoteric
and complex components of proper education of technicians and
professionals. Unfortunately, such competence does not, as a
rule, find acceptance in the university family. Faculties of
collegiate institutions recognize the occasional lack in those
who possess academic credentials in the form of degrees, but
institutions of higher education seldom will compromise on their
expectation to have degree holding instructors responsible for
courses recognized as of collegiate quality.
Those outside colleges and universities usually do not recognize
this protective policy. Neither, of course, do they know that
respectable and acceptable colleges are accredited and need to
meet certain faculty standards before degrees will be accepted
generally, and particularly for transfer to other institutions and
to advanced programs. This fact of university life is indeed
disturbing to some, yet there is also widespread recognition that
it protects both quality and student.

4. Institutions are also concerned about the nature of the clientele
to be served. After the Second World War higher educational in-
stitutions did find that thousands of G Is who had not finished
high school could qualify for college attendance by examination.
Since then most institutions have accepted a variety of alterna-
tives to four year diplomas granted for high school attendance.
The route is open. However, this does not mean that higher edu-
cational institutions are willing to accept those with less than
capacity to do the intellective tasks traditionally required.
Programs are consequently examined in terms of what clientele is
considered in the resource pool and evidence is requested with
respect to the ability of prospective students to compete in
studentship with those registered in other programs offered.
With this naturally goes the question of the extent and of the
continued sufficiency of the resource pool. Many institutions
have offered courses, employed instructors, and developed courses
and materials only to find that the promised volume of ambitious
students was not forthcoming. Such institutions are not easily
convinced subsequently of the great appetite for further education
in new plaintiffs.
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5. Colleges and university staffs, as a result, expect the
following procedures to be used in developing proposals for
their consideration.

a - Accumulation of sound descriptive and statistical
evidence that growth in complexity and technical
demand in the special field clearly call for in-
creased numbers of those upon whom there are re-
quirements for the use of higher order intellective
attributes.

b - Detailed analyses and translation of those attributes
(skills, knowledge, understanding, attitudes) into
terms meaningful for course of study development and
program organization at the college level.

c - Promotion of and attainment of widespread support
in voluntary organizations representative of and
related to the activity; e. g., International Asso-
tion of Fire Chiefs, The Society of Fire Department
Instructors, State Chiefs Organization, and Fire
Fighter Unions and Associations.

d - Intensive involvement of official bodies and units
vested with the responsibility for setting qualifi-
cations, establishing certification conditions,
employing and promoting personnel, e. g. Board of
Control, city managers, licensure agencies, accredi-
ting groups.

Active participation of advisory groups in further
developing conditions which will insure the employment
and continued growth and promotion of those educated
through the programs offered.
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Alabama:

Alaska: 

STATE FIRE MARSHALS

J. B. Kitchens
Department of Insurance
400 State Administrative Bldg.
Montgomery, Alabama 36104

Robert Crouse, Dept. of Public
Safety
Box 2719
Juneau, Alaska

Arizona: G. A. Bushnell
Director of Insurance
718 West Glenrosa
Phoenix, Arizona

Arkansas: Capt. William C. Stuebing
Arkansas State Police
P. O. Box 1751
Little Rock, Arkansas

California: Glenn B. Vance
1025 P Street
Sacramento 14, Calif.

Colorado: James A. Underwood
Safety Inspection Div.
Industrial Comm. of Colorado
150 East 13th Avenue
Denver, Colorado 80203

Connecticut: Major Carroll E. Shaw
Deputy State Fire Marshal
Dept. of State Police
100 Washington Street
Hartford, Conn.

Delaware: William R. Favinger
P. O. Box 109
Dover, Delaware

Dist. of Hu7h A. Groves
Columbia:Fire Prevention Division

Room 223, District Building
14th & E Sts. N. W.
Washington, D. C.

Florida: Broward Williams
State Capitol
Tallahassee, Florida

Georgia: John R. Gore, Jr.
State Capitol, Room 132
Atlanta, Georgia

Hawaii: Sidney L. Hashimoto
Dept. of Regulatory Agencies

Honolulu, Hawaii

Illinois: William J. Cowley
Div. of Fire Prevention
613 Armory Building
Springfield, Ill.

Indiana: Norman M. Fesler
100 N. Senate Avenue
502 State Office Building
Indianapolis, Indiana

Iowa: Wilbur R. Johnson
New State Office Building
Des Moines, Iowa

Kansas: Fred R. Farr
State Office Building
Topeka, Kansas

Kentucky: Harold L. Foster
Dept. of Public Safety
New State Office Building
Frankford, Kentucky

Louisiana:Milton Stirr
106 State Office Building
New Orleans, Louisiana

Maine: C. F. Rogan, Acting State
Director for Fire Prevention
State House
Augusta, Maine

Maryland: James C. Robertson
301 W. Preston St., Pm. 805
Baltimore, Maryland

Massachusetts: Ralph L. Garrett
Dept. of Public Safety
1010 Commonwealth Avenun
Boston, Mass.
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STATE FIRE MARSHALS
(Cont'd)

Michigan: Glenroy M. Walker, Chief
Fire Marshal Division
Michigan State Police
714 So. Harrison
East Lansing, Michigan, 48824

Minnesota: Cyrus E. Magnusson
Insurance Division
570 State Office Bldg.
St. Paul, Minn.

Mississippi: Walter Dell Davis, Comm.
Insurance Department
Jackson, Miss.

Montana: William A. Penttila
State Capitol Building
Helena, Montana

Nebraska: Joseph F. Divis
State Capitol
Lincoln, Nebraska

Nevada: Richard H. Bart
Carson City, Nevada 98701

New Hampshire: Aubrey G. Robinson
Concord, New Hampshire

New Mexico: R. F. Apodaca
P. O. Drawer 1269
Santa Fe, New Mexico

New York: George H. Proper, Director
Office of Local Government
Division of Fire Safety
155 Washington Avenue
Albany, N. Y. 12210

North Carolina: N. E. Canady
Insurance Department
Lox 351, Labor Building
Raleigh, N. C.

North Dakota: Vance Arneson
Deputy State Fire Marshal

State Capitol
Bismarck, North Dakota

Ohio: George Schlotterbeck
21 West Broad Street
Columbus, 15, Ohio

Oklahoma: Jack C. Sanders
-14-040 North Lincoln
Oklahoma City, Oklahoma

Oregon: C. Walter Stickney
111 Labor & Industries Building

Salem, Oregon

Pennsylvania: Captain J. E. Sacriste
Pennsylvania State Police

Room 613, South Office Building
Harrisburg, Penn.

Rhode Island: Walter E. Stone
Rhode Island State Police

P. O. Box 185
North Scituate, Rhode Island

South Carolina: Charles W. Gambrell

Federal Land Bank Building

Columbia, South Carolina

South Dakota: J. P. Henning

State Capitol
Pierre, South Dakota

Tennessee: Floyd M. Murphy
Dept. of Insurance and Banking

State Office Building

Nashville 3, Tennessee

Texas: J. N. Nutt
State Board of Insurance

1110 San Jacinto Street
Austin 1, Texas

Utah: Robert A. Tanner
117 State Capitol
Salt Lake City, Utah

Vermont: Captain John L. Vergin
Dept. of Public Safety

Redstone Building
Montpelier, Vermont
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STATE FIRE MARSHALS
(Cont'd)

Virginia: C. S. Mullen, Jr.
P. O. Box 1157
Richmond 9, Virginia

Washington:Lee I. Kueckelhan
Department of Insurance
Insurance Building
Olympia, Washington

West Virginia: Lewis E. Myles
Charleston, West Virginia

Wisconsin: Charles L. Manson
711 West Wells Street
Milwaukee 3, Wisconsin

Wyoming: Edwin P. Bradley
State Labor Department
301 Capitol Building
Cheyenne, Wyoming
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STATE FIRE TRAINING SUPERVISORS 

Alabama:  W. L. Rickard
Trade & Industrial Education
Box 2847, University, Ala.

Arizona: Jake Siken
State Training College
Phoenix Fire Department
10 North 3rd Ave.
Phoenix 85003

Arkansas: Whit Murphy
State Education Building
Little Rock, Arkansas 72201

California: Edward W. Bent
State Department of Education
721 Capitol Mall
Sacramento, Cal. 95814

Colorado: Anthony A. Pisciotta
State Board for Vocational Ed.
32 State Services Building
Denver, Colorado, 80203

Connecticut: Andrew J. Flanagan
State Department of Education
401 Flatbush Ave.
Hartford, Conn.

Delaware: Leon F. Osinkski
Director of Vocational Educ.
Wilmington Public Schools
H. F. Brown Technical H. S.
14th & Market Sts.
Wilmington, Delaware, 19801

District of Columbia: Loyde N. Balcom
Fire Training Division
District Building
14th & E Streets, N. W
Washington, D. C.

Florida: W. H. Barnett
Florida State Fire College
P. O. Box 785
Ocala, Florida 32670

Georgia: Harold G. Thompson
Georgia Fire Institute
Industrial Education Dept.
Georgia Institute of Technol.
Atlanta, Georgia 30332

Idaho: Steve Taylor
Fire Department, 520 Idaho St.
Boise, Idaho

Illinois:W. J. Eckert, Head
Firemanship Training
University of Illinois
Champaign, Ill.

Indiana: Harvey H. Hacker
Educational Director, State
Fire Marshal Dept.
502 State Office Building
Indianapolis, Indiana

Iowa: Keith Royer, Fire Service Ext.
Iowa State University
Ames, Iowa

Kansas: Edgar M. Munday, Asst. Chief
Johnson Co. Fire Dist. No. 2
Prairie Village, Kansas

Kentucky:J. L. Thompson, Chairman
Kentucky Fire School Committee
940 Starks Building
Louisville, Kentucky 40202

Louisiana: Julian A. Martin, Coordinatu,
Louisiana State University
Fireman's Program, General
Extension Div.
Baton Rouge, Louisiana

Maine: Donald Marchildon, Super.
Fire Service Training
Trade & Indust. Education
Department of Education
Augusta, Maine 04330

Maryland :Rexford Wilson, Director
Fire Service Extension
University of Maryland
College Park, Maryland 20742

Massachusetts: William McConnell
Senior Supervisor
Department of Education
200 Newbury St.
Boston, Mass.
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Michigan: Francais Hartman
Civil Defense & Disaster
Training Center
University of Michigan
North Campus
Ann Arbor, Mich. 48103

Minnesota:E. L. Weber, Asst. Comm.
Fire Marshal Division
State Office Building
St. Paul, Minnesota

Mississippi: J. W. Lewis
Trade & Industrial Education
Div. of Vocational Education
Box 771
Jackson 5, Miss.

Missouri: W. Bush Walden, Admin. Asst.
Firemanship Training
Fire Training Building
1001 Ashland Gravel Road
Columbia, Missouri

Montana: W. Lyle Roesseler
Trade & Industrial Education
Vocational Educational Div.
State Dept. of Public Instruc-
tion
State Capitol Building
Helena, Montana 59601

Nebraska: William A. Berens, Chief
Fire Engineering Training
Instructor
Box 206
Gibben, Nebraska 68840

Nevada: H. B. Matherly
Fire Service Instructor
State of Nevada
Capitol Building
Carson City, Nevada

New Hampshire: Howard Swain, Director
Trades and Industrial Annex
State House
Concord, N. H.

New Jersey: Robert L. Tarbox, Director
Industrial & Fire Division
New Jersey State Safety Council
24 Branford Place
Newark, N. J. 07102

New Mexico: Jack Boulton
Assistant State Supervisor
Trade & Indust. Education
State Dept. of Education
Santa Fe, New Mexico

New York: Anthony R. Granito, Super-
visor of Fire Training
Office of Local Government
Division of Fire Safety
155 Washington Avenue
Albany 10, N. Y.

North Carolina: Chief Cosmos L. Cox,
Director-Conductor
North Carolina Fire College
& Pump School
Fire Dept. Headquarters
Durham, North Carolina

North Dakota: G. H. Mowers, State Dir.
Trade & Indust. Education
State School of Science
Box A
Wahpeton, No. Dakota 58075

Ohio: Byrl R. Shoemaker, Director
Vocational Education
Dept. of Educ., Room 612
State Office Building
Columbus, Ohio 43215

Oklahoma: G. L. Sartain, Fire Pro-
tection Dept.
Oklahoma State University
Stillwater, Oklahoma

Oregon: R. P. Moblen, Fireman
Training Spec.
305 Public Service Bldg.
Salem, Oregon 97310

Pennsylvania: Clayton H. Canterbury,Supv.
Fire Service Training
Public Service Institute
Penna. State Fire School
Lewiston, Penna.

Rhode Island: Captain Michael Fox, State
Supyr. Fireman Training
East Providence, R. I.
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So. Carolina: H. B. Wells, South Carolina Wisconsin:
State Firemen's Ass'n.
Fire Training Service
Route 1, Box 149
Prosperity, So. Carolina
29127

So. Dakota: Earl Hood, Director of
Firemen's Training
Spearfish, South Dakota

Tennessee: Homer S. Elkins, Director
of State Fire Service
School
215 Chesnut Street
Chattanooga, Tenn.

Texas:

Utah:

Vermont:

H. D. Smith, Director,
Firemens Training School
Texas A. & M. College
College Station, Texas

Von H. Robertson
State Supervisor of
Training, Trade & Indus-
trial Education
Salt Lake City, Utah

Walter B. Read, Coordina-

tor,
Vermont State Firefighters"
Association
Office of the Coordinator
East Dorset, Vermont

Virginia: R. Lawrence Oliver
State Dept. of Education
P. O. Box 654
Harrisonburg 22801

Washington: Lyle Goodrich, Supervisor

Fire Training, State
Board for Vocational
Education
Box 250, Olympia, Wash.

West Virginia: R. E. Hanna, Jr. Asst.
Director, Fire Service
Extension School
West Virginia University
Morgantown, W. Va. 26506

William E. Clark, Supervisor,
Fire Service Training
State Board of Vocational and

Adult Education
Room 720, State Office Bldg.
Madison, Wisconsin, 53702

Wyoming: Charles A. Kline, State Direct.

Trade & Industrial and
Technical Education, State
Department of Education
Vocational Division
Capitol Building
Cheyenne, Wyoming
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COLLEGES AND UNIVERSITIES
REPRESENTED IN THIS STUDY

University of Maryland
College Park, Maryland

Pasadena City College
1570 East Colorado Boulevard
Pasadena, California

Milwaukee Institute of Technology
1015 North Sixth Street
Milwaukee, Wisconsin

San Jose City College
2100 Moorpark Avenue
San Jose, California 95114

New York City Community College
300 Pearl Street
Brooklyn, New York

Cuyahoga Community College
Brownell Science and Technology Bldg.
2214 E. 14 Street
Cleveland, Ohio

College of the Redwoods
331 J. Street
Eureka, California 95501

Phoenix College
1202 W. Thomas Rd.
Phoenix, Arizona 85013

Los Angeles Valley College
5800 Fulton Ave.
Van Nuys, California

Tacoma Vocational and Technical Inst.
1101 South Yakima Ave.
Tacoma, Washington 98405

Antelope Valley College
3041 West Ave. k
Lancaster, California 93534

Rowan Technical Institute
Interstate Highway 85 at Klumac Rd.
Post Office Box 1555
Salisbury„ North Carolina

Mount San Antonio College
1100 N. Grand Ave.
Walnut, California

Illinois Institute of Technology
Chicago, Illinois 60616

Odessa College
Odessa, Texas

Rio Hondo Junior College
11962 E. Florence Ave.
Santa Fe Springs, California

State University of N. Y. at Farmidale
Farmingdale, Long Island, New York

Long Beach City College
4901 E. Carson St.
Long Beach, California 90808

American River College
4700 College Oak Drive
Sacramento 41, California

Santa Monica City College
1815 Pearl St.
Santa Monica, California

Victor Valley College
P. O. Box 910
Victorville, California

Salem Technical Vocational Comm. Collego
4398 Satter Drive, N. E.
Salem, Oregon

San Diego Junior College
1425 Russ Blvd.
San Diego, California 92101

Monterey Peninsula College
980 Fremont
Monterey, California

Chatot College
25555 Hesperian Boulevard
Hayward, California
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Glendale College
1500 North Verdugo Rd.
Glendale, California

Oklahoma State University
Technical Institute
Stillwater, Oklahoma

Hartford State Technical Institute
401 Flatbush Avenue
Hartford 6, Connecticut

Waterbury State Technical Institute
1460 West Main Street
Waterbury, Connecticut

Westchester Community College
75 Grasslands Road
Valhalla, New York

Thames Valley Technical Institute
574 New London Turnpike
Norwich, Connecticut

Norwalk State Technical Institute
Richards Avenue
Norwalk, Connecticut

Hudson Valley Community College
80 Vandenburgh Avenue
Troy, New York

Onondaga Community College
700 East Water Street
Syracuse, New York 13210
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ROLE OF THE

INTERNATIONAL FIRE ADMINISTRATION INSTITUTE

By

Professor D. F. Favreau

Presented at the

Symposium on Higher Education For The Fire Service
Gideon Putnam Hotel

Saratoga Springs, N. Y.
January 24, 1967

It is most gratifying to see executive representatives from

coast to coast - border to border - and Canada - take time from their

busy schedule to journey here to Saratoga - sitting down around the

conference table - freely exchanging ideas and information related

to the higher educational goals and professional aspirations of the

fire service.

I'm delighted to have this opportunity to acquaint you with the

ever increasing role of the International Fire Administration Insti-

tute in meeting the educational challenge of the Sixties.

At the New Orleans convention of the International Association of

Fire Chiefs held in 1957 a motion was passed calling for the creation

of an educational institute which would be concerned with professional,

educational development of fire service personnel.

On June 27, 1958 the International Fire Administration Institute,

sponsored by the International Association of Fire Chiefs, was in-

corporated by the Board of Regents of the University of the State of

New York.

The Center for Executive Development at the State University

80-730 0 - 67 - 10
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of New York at Albany was established in 1963 for the purpose of

focusing the efforts of an interdisciplinary team of scholars from

the several schools of the University upon the nature and sources

of executive behavior and upon ways to improve the administrative

process. The Center for Executive Development is concerned prim-

arily with (A) conducting research upon the generic aspects of

upper level administration (B) facilitating the presentation of

upper level organizational problems to the University (C) apply-

ing appropriate University resources to particular concerns in

the fields, and planning and promoting a variety of programs to

aid in the development of executives in public service, business

and industry, and in the other key institutions of the community.

In 1964 the International Fire Administration Institute affi-

liated with the State University of New York at Albany and The

Center for Executive Development. This affiliation has enabled the

Institute to broaden considerably the scope of its activities and

to utilize the resources of a multi-purpose university which has

long been concerned with developing administrative leaders. The

Executive Offices of the Institute are located on the campus of

the State University.

The objectives of the Institute are:

1) To engage in research and otherwise obtain

material for the preparation of courses of

study in fire administration and subjects

related thereto, and to prepare such courses

of study.
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2) To make such material and courses of study

in fire service administration and subjects

related thereto available for use by educa-

tional institutions, particularly at the

college level, in the United States and

foreign countries, and to work with and

assist educational institutions in the dev-

elopment of such material.

3) To give assistance by grants or establish-

ment of scholarships, or otherwise, to stu-

dents in the field of fire administration;

and to receive funds, grants and gifts for

carrying out the objectives of the Insti-

tute.

The continuing success of an organization regardless of its

type or goal is determined primarily upon the caliber and perform-

ance of its staff - - particularly its management staff, both as

individuals and as contributing members of the organization. It

is becoming increasingly apparent today that education may well be

a life long process, that dynamic conditions require that "profes-

sionals" constantly seek new techniques and new attitudes.

The Institute has conducted numerous workshops, seminars and

conferences for fire service executives throughout the United

States, Canada and Latin America. These educational programs are

designed to:

1) Develop the executive fire officer's ability
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and decision making skills.

2) To achieve an awareness of the elements

of organizational leadership.

3) To acquire an understanding of the economic

and social forces which affect the Fire

Department organization.

4) To develop an insight in human behavior and

interpersonal relationships.

A comprehensive Personnel Development Program with a focus

on three organization levels of the Fire Department, namely, Basic 

Management Training for Company Officers, Middle Management and

Executive Development Programs for Chief Officers is under develop-

ment. Emphasis will be placed on: Development of Supervisory

Skills, Principles of Sound Organization, Organizational Communica-

tion, Job Instructor Training, The Management Process, Understanding

Human Behavior, Leadership and Motivation, Community Relations,

Administrative Vitality, Executive Behavior and Human Relations,

Decision-Making, Political, Economic, and Social Trends and Problems.

The International Fire Administration Institute carries out

basic and applied research in the areas of leadership and executive

behavior, prepares and publishes material in these areas.

A research project now underway under the sponsorship of the

Institute will attempt to: properly identify the scpe of perform-

ance and res_ppnsibility assigned to the several officer ranks of 

the fire service. First, an extensive review of literature has been

undertaken to focus on the breadth of knowledge requisite for fire
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department personnel of officer rank. The conclusions reached

from this approach deal with broad generalities and do not signi-

ficantly isolate the specific body of knowledge essential to

individual position classification; nor does the literature par-

ticularly exemplify responsible areas based on the size and

type of fire service activity.

The second phase of this research study is designed to fill

the void areas created by phase one. The present approach is to

move directly into the nation's fire departments for a specific

determination of duties, functions and activities performed by

fire officer positions. The anticipated benefit of this technique

is the establishment of composite educational needs at the vari-

ous organizational levels.

The International Fire Administration Institute will submit

shortly for review and funding a research proposal titled "An

Occupational Analysis and Appropriate Curriculum Standard for Fire 

Science Technology. 

The proposed study will seek to specify further the occupational

skills and knowledge requirements which are presently found to be

essential and which are definitely to be anticipated by those who

bear responsibilities for the preservation of life and property

from loss by fire. It will also seek to characterize and des-

cribe in detail the objectives, material and procedures appropriate

to a proposed curriculum focused upon fire protection and related

technologies in a post high school instruction program. It will
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in addition attempt to try out and critically appraise in in-

stitutions with programs of fire prevention and protection train-

ing.

The project has four major objectives:

1) To specify more precisely the essential skill

and knowledge requirements of a cluster of

technological fire protection occupations.

2) To clarify objectives and to develop materials

and instructional resources for courses of

study in a pilot program of Fire Science Tech-

nology.

3) To assess the usability and appropriateness of

the curriculum for the training and education

of fire fighters.

4) To promote and develop a set of curriculum guides,

revision of existing educational provisions in

the light of changes made as a result of the

pilot study.

Other research endeavors under consideration by the Institute

will focus on: anxiety, interpersonal behavior, organization stress,

recruitment and selection of personnel, development of broad gauged

managerial personnel, alcoholism and professionalization. The

latter "professionalization" is a vital and provocative issue fac-

ing many organizations in the world of work. Leonard Silk's

article in The Education of Businessmen suggests four criteria for
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defining a "profession'.

1) A profession should rest on a systematic body

of knowledge of substantial intellectual content

and on the development of personal skill in

the application of this knowledge to specific

cases.

2) It must set up standards of professional con-

duct which take precedence over the goal of

personal gain.

3) It should have an association of members,

among whose functions are the enforcement of

standards, and the advancement and dissem-

ination of knowledge.

4) It should prescribe ways - controlled in some

degree by the members of the professional asso-

ciation - of entering the profession by meet-

ing certain minimum standards of training and

competence.

Therefore, gentlemen, if members of the fire service are to

attain the status of professionals they must engage in more in-

formative and scientific research - through research, through

a systematic and deliberate educational program leading to a

broad knowledge base which is acceptable to the academic community

is the surest approach to professionalization.

Last February the Institute's staff actively participated
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at the Wingspread Conference on Fire Service Administration,

Education and Research. Twelve statements of national signifi-

cance were formulated at Wingspread for the purpose of providing

guidelines for subsequent exploration and research.

I believe of particular concern to this Symposium are four

Wingspread statements:

o Unprecedented demands are being imposed on the

fire service by rapid social and technological

change.

o The scope, degree and depth of the education re-

quirements for efficient functioning of the

fire service must be examined.

o The career development of fire executives must

be systematic and deliberate.

o Professional status begins with education.

The Institute's new publication entitled "Fire Science Tech-

nology Curricula Survey", compiles a selected sampling of Fire

Science programs being offered by some thirty colleges and uni-

versities. The document also points out certain difficulties

which may be encountered in the development and implementation of

Fire Science programs.

The Institute's staff consults with fire organizations,

universities and colleges interested in implementing educational

courses and degree programs in fire science technology and ad-

ministration throughout the world.
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If one tries to characterize today's world, it is an

era of change, explosive change, subtle change and whether we

like it or not, all of us resist change. The entire fire

protection field is being challenged. We are in the midst

of transition which has resulted in a knowledge explosion.

In my opinion, fire executives are not born, they are made

either through the school of hard knocks or through a formal,

systematic and deliberate plan of developmental action. Un-

fortunately, graduates of the former school are too old to work.

I truly believe that if today's fire officers are to

successfully guide human and physical resources into dynamic

organization units which achieve their goals to the satisfaction

of those served with a high degree of morale on the part of

those rendering the service must, in addition to being techni-

cally competent, be conceptually, perceptually and administra-

tively competent.

Thank you.
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Any further questions, gentlemen? Thank you ever so much, Mr.
O'Brien and Chief Gratz. We appreciate your coming.
Our next witness is Mr. Laurence Duhrkoop, Fire Protection Co-

ordinator, U.S. Navy, Department of Defense.
Mr. RUMSFELD. I am having trouble hearing, Mr. Chairman.
Mr. DADDAIUO. Mr. Duhrkoop is here as a replacement for Mr.

Clarence F. Castle, who was to have appeared and Mr. Castle is
Director of the Real Property Maintenance Staff, Office of the Deputy
Assistant Secretary of Defense.
We will be happy to hear your statement, Mr. Duhrkoop.
Mr. DUHRKOOP. It is a fairly long one.
Mr. DADDARIO. We would hope that you could sort of summarize

it and we will place it, intact, into the record. But proceed anyway
you like.
Mr. DUHRKOOP. Yes, sir, Mr. Chairman.

STATEMENT OF CLARENCE F. CASTLE, DIRECTOR, REAL PROPERTY
MAINTENANCE STAFF, OFFICE OF THE DEPUTY ASSISTANT SEC-
RETARY OF DEFENSE, PRESENTED BY LAURENCE DUHRKOOP,
FIRE PROTECTION COORDINATOR, U.S. NAVY, DEPARTMENT OF
DEFENSE

Mr. DUHRKOOP. I think I will go into the policy of the Department
of Defense as set forth in the Department of Defense Instruction No.
4165.2, a copy of which is attached to this statement. It is designed to
provide fire prevention and protection services at all installations to
prevent loss of life and property from fire in a manner consistent with
sound fire prevention and protection engineering principles.
The policy further provides that—

Structural firefighting services will be accomplished with mini-
mum facilities commensurate with total fire losses; and crash
firefighting and rescue activities will be accomplished to achieve
maximum safety to personnel and aircraft. The installation of
automatic sprinklers or other fire protection aids will be considered
where economically justified. Firefighting services available from
municipalities and other governmental fire departments will be
given full consideration as augmentation to defense installation
facilities in the interests of economy and efficiency. At inactive
and standby installations, maximum use will be made of main-
tenance and caretaking personnel as auxiliary firefighters to fill
assigned positions in the fire department.
Fire prevention inspections of buildings, facilities, and areas;

and inspection of fire protection equipment and systems, will be
performed by technically qualified personnel.
Fire loss reports will be analyzed as to the cause and factors

contributing to the loss, and determination made of appropriate
corrective action required to prevent similar incidents.
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In implementation of the Department of Defense policy stated
above, the policies and standards governing installation of automatic
sprinkler systems, automatic and manual fire alarm systems, and ex-
terior fire reporting facilities are set forth in Department of Defense
Instruction 4165.18, subject: "Installed Fire Protection Systems,"
copy of which is attached to this statement.
The provisions of this instruction apply to existing facilities and

new construction at all installations under control of the military de-
partments in the continental United States and overseas, and in occu-
pied areas when considered appropriate by the military departments.
The policy states that installed fire protection systems to establish

proper safeguards against loss of life and property by fire, will be
provided in accordance with sound fire protection engineering prac-
tices to assure an optimum degree of fire protection consistent with
the mission risk involved, and economical utilization.

Factors to be considered when providing automatic sprinkler sys-
tems and fire alarm systems are stated in the instruction. Installed fire
protection systems are installed in buildings and facilities to assure
the maximum degree of safety to life or to reduce the fire loss potential
to property where the type of construction and/or the occupancy is
combustible by providing automatic means for extinguishment and
detection of fire.
Mr. DADDARIO. When you say "in accordance with sound fire pro-

tection engineering," do you mean fire protection equipment as speci-
fied by the manufacturers?
Mr. DUHRKOOP. Actually when we said in consonance with sound

fire protection principles, we were speaking of nationally recognized
standards.
Mr. DADDARIO. There comes through in all of these hearings that

there are not enough people who can qualify to give such engineering
information and that we are, in fact, relying heavily on what the
manufacturer claims its equipment will do.
Mr. DUHRKOOP. What we have done in DOD and in the three serv-

ices and I am well acquainted with what has been done in the Navy,
we have taken established standards that we can use, put them in our
design manuals and published them to the field. We follow those in-
structions. The thing that might exist, this thing about not being able
to get enough background, it may be that other organizations may not
have the capability to get the information together and get it pub-
lished.
Mr. DADDARIO. When Dr. Astin testified last week, he clearly ex-

plained the need for building models in which fires could be started
and where under these conditions you could come to some better judg-
ment about handling fires, rather than to take a building and burn it
down in a one-shot venture or to learn by experience alone.
It would appear to me that you could not really get the kind of

sound engineering advice unless you were able to build up through
research the type of equipment and information so that you could say
that you, in fact, had sound advice about equipment and materials.
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I would imagine that there is a great deal that we don't know about
how combustible materials worked in conjunction one with the other.
The members of this committee have just gone through hearings

on the Apollo accident. What we learned and the experts learned
about combustible materials separate and combined, was quite amaz-
ing from the standpoint of the lack of knowledge that there was about
the combinations of combustible materials, not only that, but how com-
bustible materials reacting to fire in small pieces and in larger lots,
varied to a greater and more considerable extent than they had ever
contemplated.
Mr. DITHRKOOP. That is correct. The only thing I can relate it to is

that the engineering practice now being followed is based on an
examination of thousands of fires, recorded results, performance of
equipment. And the fire behavior patterns within a pretty wide. range
of buildings, as you suggested, probably there is a need for additional
study to attack the fire behavior problem from all angles. It would be
quite an extensive program.
Mr. DADDARIO. These manuals that you refer to are extremely in-

clusive and they do spell out exactly what to do under every set of
circumstances.
Mr. DTJHRKOOP. Yes, they are available in the Department of De-

fense and the different military departments.
Mr. DADDARIO. Is Chief O'Brien here or Chief Gratz?
Mr. DMIRKOOP. No, I believe they left.
Mr. DADDARIO. We can ask them. I am sure they are available. I

wonder what use is made of these by civilian tire departments?
Mr. D-crinticoor. I am not sure, but every once in a while I answer

requests for manuals that we have out. We refer them to the Govern-
ment .Printing Office. They are available for purchase by outside
agencies.
Mr. DADDARIO. Have you at any time gathered statistics to see how

the Government Printing Office sales are doing in any of these areas?
Mr. DUHRKOOP. No, sir; I have never had occasion to do it. They

have a lot of other information there that is not necessarily military.
Mr. DADDARIO. Fine, please proceed.
Mr. DIIIIRKOOP. Department of Defense Instruction 4165.17, subject:

"Report of Fire Loss Experience Within the Department of Defense"
establishes a uniform requirement for reporting fire losses and accumu-
lating fire-loss experience within the Defense Department. This infor-
mation is to be a source of current data on fire losses for use in develop-
ing and effectuating Department of Defense policies, plans, and pro-
grams with reference to fire prevention and protection activities. This
instruction applies to all incidents involving fatalities or injuries to
personnel, or damage to property by fire at and including—

Installations and facilities under the control of the military de-
partments.

Facilities under construction including Government-furnished
materials.
Damage to Government-owned supplies, materiel, machine tool

and production equipment in prvately owned plants.
The annual report furnished includes fire-loss data separately for

the three categories listed above; each category subdivided into the
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fire losses occurring at installations and facilities in the continental
United States and overseas commands, and will include—

A tabulation showing by cause the number of accidents, total
losses, injuries, and fatalities sustained.
A brief narrative report of each fire incident involving loss

of life and/or damage exceeding $50,000, to include nature and
occupancy of facility, cause, contributing factors, extent of dam-
age and loss. Other pertinent factors, such as indications of de-
ficiencies, applied and potential corrective actions, type of con-
struction, size, availability, and effective operations of fire-extin-
guishing systems.

Fire incidents involving fatalities to personnel and major incidents
involving damage to property at military installations are carefully
reviewed and with the military departments with a view of keeping
the fire prevention and fire protection program of the Department of
Defense current at all times.
In connection with new construction and alterations to existing fa-

cilities, regulations now require that fire safety shall receive maximum
consideration in all aspects of planning and design and arrangement
of heating, electrical, and other utility equipmet. Noncombustible in-
terior finishes are employed to the greatest extent practicable and
adequate means of exit are provided for each living unit to afford
prompt and unobstructed egress.
Mr. DADDARIO. Could you provide for the record the effective date

when each of the Department of Defense instructions listed here be-
come effective?
Mr. DITHRKOOP. Yes, sir; the date is on the attached instructions.
Mr. DADDARIO. All right, fine.
Mr. DIIIIRKOOP. The date is on each one of them.
Department of Defense Instruction 4270.14, subject: "Standards

and Criteria for Construction—Fire Protection for Installed and
Stored Critical Materiel," copy of which is attached to this statement,
sets forth the basic construction standards and criteria for providing
optimum fire protection for certain installed and stored critical mate-
riel. This instruction applies, but is not limited to, the following types
of buildings housing significant amounts of critical materiel such
as—

Buildings for housing installation of special training devices
and equipment such as flight simulators, Link trainers, celestrial
navigation trainers, CIC installations, gunnery trainers.

Buildings for housing of electronics, radio, radar, sonar, pho-
tographic, optical, or other similar types of equipment used for
operational purposes, training, or manufacture, assembly, and/or
repair. This type shall include electronic computers and weapons
fire-control equipment.

Buildings for storage of training devices and other equipment
as listed above, flyaway kits, aircraft engines, and similar vital
spare 'parts and components.

The military departments have issued regulations and manuals
which set forth fire-protection criteria for the design, construction,
maintenance, and operation of structures and facilities which regu-
lations implement the Department of Defense policies, standards, and
criteria.
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Where criteria and standards appearing in technical texts issued by
governmental agencies, engineering and architectural groups, build-
ing and material associations are suitable and applicable to the mili-
tary departments, such criteria and standards are used.
Modern large-scale operations and processes, upon which the eco-

nomic welfare and national defense are dependent, present concentra-
tions of facilities which are conducive to major losses of life and prop-
erty by fire. In order to assure safety to personnel, to protect critical
materials and facilities from fire damage, and to assure continuity of
critical and strategic operations, fire-protection engineering provi-
sions are incorporated as basic elements in design and construction.
Commercial and industrial fire-protection practices, which have been

proven economically sound by long experience, are used as guides for
fire protection of the Defense Establishment except where specific De-
partment of Defense or military department criteria are required. Con-
sideration is given to those cases where the risk may be less by reason
of types of occupancy, maintenance of continuous watches, available
firefighting equipment and personnel, fire-reporting systems, military
control, and discipline.
The Department of Defense policy provides that structural fire-

fighting services will be available at all installations. Aircraft fire-
fighting and rescue fire services will be provided, based upon the nature
and mission of flying activity of the installation concerned. Structural
and aircraft firefighting and rescue services are equipped, manned,
and cross-trained to be mutually supporting.
In fiscal year 1966, military departments and defense agencies re-

ported 25,604 personnel were engaged full time in structural and air-
craft firefighting activities at a cost of over $127 million. The resident
and nonresident population of the military departments worldwide in
fiscal year 1966 amounted to 5 million.
The Department of Defense real and personal property as of June

30, 1966, was valued in excess of $183 billion. Of this amount, the real
property, buildings, land and improvements thereon, under the control
of the military departments, was valued at $38 billion, equipment and
supplies in the supply system at $37.7 billion; and plant equipment at
$10.7 billion: the remainder, $96.6 billion, largely represents weapons
and other military long-life equipment such as ships and aircraft in
use. The values reflected in the report represent acquisition costs which
are often substantially below current replacement values.
In fiscal year 1966, the military departments reported a worldwide

fire loss to buildings, supplies and materiel amounting to $10,765,053;
of which $5,996.413 occurred in the coterminous United States. The
Department of Defense fire loss is reviewed in relation to nationwide
experience. The data may not be too meaningful in view of the larger
than 200 million population of the Nation and the national annual fire
loss of $1.5 billion. However, the major fires in the Nation which in-
volve extensive loss of property or life are analyzed in order to take
advantage of any lessons presented by these incidents.
Mr. DADDARIO. Analyzed by whom?
Mr. DITHRKOOP. The DOD and military departments by people like

myself who are responsible for fire protection programs in our various
departments.
Mr. DADDARIO. IS it an extensive group office?
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Mr. DUHRKOOP. Yes. NFPA puts out a quarterly fire journal with
real fine reports on investigation of fires. We look at them because if
we can find a similar situation in our military situation, we apply it.
Mr. DADDARIO. And you have and do?
Mr. DUHRKOOP. Yes.
The military departments reported 85 deaths due to fire in fiscal

year 1966. This is considered abnormal as 53 contractor employees lost
their lives in a missile silo fire on August 9, 1965. In the previous 10-
year period, fiscal year 1956 to fiscal year 1965, the average loss of
life was 28 per year and the average property loss amounted to $17
million per year.
In connection with research, the Department of Defense is cog-

nizant of those programs conducted by the recognized testing labora-
tories such as the Underwriters' Laboratories, Inc., and Factory Mu-
tual Engineering Division, etc.
The systems and materials developed through this research are, for

the most part, equally usable by the Department of Defense as well
as by others in the commercial, industrial, and public fields. Fire
research in the Defense Establishment is generally directed toward
prevention, detection, and extinguishment of fires which are peculiar
to the military because of their particular missions, modes of opera-
tion, or the weapons and materials which they use.
The funds now supporting this effort are used by the military

department in-house laboratories in the development of firefighting
agents such as high expansion foams and the development and evalu-
ation of techniques and systems for extinguishing fires including
shipboard and aircraft crash fires. Other programs include the devel-
opment of fire resistant materials and treatments to increase the fire
resistance of available materials such as clothing for firefighters and
aviators, tents, and a large variety of materials used where fire may
become a hazard.

[Department of Defense Directive, No. 4165.2, Oct. 15, 1954]

OBJECTIVES AND POLICIES RELATING TO THE REAL PROPERTY MAINTENANCE AND
UTILITIES OPERATION PROGRAM

I. PURPOSE

This Directive establishes Department of Defense objectives and policies gov-
erning the maintenance of real property and the operation of utilities.

II. APPLICABILITY

This Directive is applicable to the military departments. Copies of depart-
mental regulations implementing this Directive will be furnished to the Assistant
Secretary of Defense (Properties and Installations).

III. PROGRAM OBJECTIVES

A. To maintain in the most economical manner all active real property to a
standard which will prevent deterioration beyond normal wear and tear, and
inactive facilities to a standard commensurate with reactivation requirements.
B. To accomplish alteration, addition and other modifications to existing facili-

ties, and minor new construction, as necessary to provide essential facilities for
changes in mission or other circumstances which preclude programing under
normal construction budget procedures.
C. To conserve natural resources through efficient land and forestry manage-

ment.
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D. To provide fire prevention and protection services at all installations to

prevent loss of life and property from fire consistent with sound fire prevention

and protection engineering principles.
E. To furnish refuse handling and disposal, insect and rodent control, p

ack-

ing and crating of household goods and organizational equipment, and custodi
al

services efficiently and economically.
F. To furnish utilities services as required to accomplish missions assigned

to military and industrial facilities under operating policies insuring con
serva-

tion of such services.
G. To formulate and maintain a maintenance program which will accura

tely

reflect the backlog of essential maintenance.
H. To provide management and engineering services to insure the most effec-

tive and economical operation of all program activities.

IV. POLICIES

A. General
Supervisory improvement programs aimed at improved management and

supervision of maintenance and utilities operations activities, will be initiated

and/or continued. Particular emphasis will be placed on effective use of budge
t,

cost, operating, property and fiscal information at all levels.

B. Standards of Maintenance

1. Facilities to be used more than ten years will be maintained as neces
sary

to preserve the asset and assure its most economical and efficient usefulne
ss for

an indefinite period.
2. Facilities to be used from three to ten years will be given maintenance con-

sistent with the projected useful life of the structure or program to which
 it

is related.
3. Facilities to be used for less than three years and only to meet a temporary

demand shall be maintained to the minimum acceptable standard without jeopa
r-

dizing the health and safety of personnel or seriously impairing the accomplish-

ment of the mission.
4. Inactive facilities in mobilization plans will be maintained to the extent

necessary to insure weather tightness, structural soundness, protection against

fire and erosion, and as necessary to permit reactivation in period prescribed.

Jay-up measures as appropriate for proper protection of the property will be

applied to these facilities.
5. Maintenance will be programmed to permit orderly and economical accom-

plishment. Recurrent work such as painting will be scheduled on a cycle basis.

Replacement materials which are more durable and provide longer life may be

substituted for original materials provided the economic justifications are suf-

ficient to warrant the increased cost.
6. To the extent that maintenance falls short of the standards established

above, a list of those projects which must be deferred will be maintained in

sufficient detail to clearly reflect the characteristics of the item and estimated cost

of accomplishment.

C. Preventive Maintenance

Programs of preventive maintenance will be established and executed to the

extent that this method effectively and economically assists in accomplishing

the maintenance mission.

D. Utilization of Facilities

The activities of the installation will be concentrated in a minimum number

of facilities to economise on maintenance and conserve utilities. Periodic review

of the activities of the installation will be made to insure that only the minimum

number of facilities required are being utilized.

E. Modifications and Miner New Construction

Accomplishment of minor new construction, alterations, and other modifica-

tions of real property, will be restricted to that necessary for providing essential

facilities required for the assigned mission. This type of work will be authorized

only when urgent requirements exist as a result of changes in mission or other

circumstances which preclude programming under normal construction budget

procedures.
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F. Conserving Natural Resources
Management practices as necessary to conserve the land and forestry resources

will be utilized. Provision will be made for protection against forest fires, refor-
estation as applicable, and other forestry management. Military lands not actively
used in the current military mission will be maintained in accordance with the
requiremets of DOD Directive 4165.6, dated 5 July 1952.

G. Services
1. Structural fire fighting services will be accomplished with minimum facili-

ties commensurate with total fire losses; and crash fire fighting and rescue
activities will be accomplished to achieve maximum safety to personnel and air-
craft. The installation of automatic sprinklers or other fire protection aids will
be considered where economially justified. Fire fighting services available from
municipalities and other governmental fire departments will be given full con-
sideration as augmentation to defense installation facilities in the interests of
economy and efficiency. At inactive and standby installations maximum use will
be made of maintenance and caretaking personnel as auxiliary fire fighters to fill
assigned positions in the fire department.

2. Fire prevention inspections of buildings, facilities, and areas; and inspec-
tion of fire protection equipment and systems, will be performed by technically
qualified personnel.

3. Fire loss reports will be analyzed as to the cause and factors contributing
to the loss, and determination made of appropriate corrective action required to
prevent similar incidents.

4. Custodial services, packing and crating of household goods and organiza-
tional equipment, insect and rodent control, and refuse handling and disposal
will be accomplished in accordance with acceptable business and engineering
methods.

E. Utilities
1. Positive programs for conservation of utilities services will be initiated and

continued to insure that usage does not exceed actual requirements.
2. Utilities services will be purchased from existing commercial systems where

economically possible in lieu of construction or expansion of Department of
Defense installations. Utilities maintenance practices will receive continued
analysis with a view toward accomplishment by the most economical means.
Maximum use will be made, on a cross servicing basis, of all government owned,
or operated utilities.

3. Utility maintenance programs will be established consistent with accepted
engineering standards and practices. Standby, emergency, or alternate facilities
will be installed and maintained only as necessary to meet departmental emer-
gency operational requirements. Heating plants, cold storage and refrigeration
plants, and pumping plants, will be automatically controlled wherever practical.

V. EFFECTIVE DATE

This directive is effective immediately.
C. E. WILSON,

Secretary of Defense.

[Department of Defense Instruction, No. 4165.17, June 17, 1955]

REPORT OF FIRE Loss EXPERIENCE WITHIN THE DEPARTMENT OF DEFENSE
(DD-P&I(A)209)

Reference: DOD Directive 4165.2, "Objectives and Policies Relating to the Real
Property Maintenance and Utilities Operation Program", October 15, 1954.

I. PURPOSE

The purpose of this Instruction is to establish a uniform requirement for re-
porting fire losses and accumulating fire loss experience within the Defense
Department. This information is to be a source of current data on fire losses for
use in developing and effectuating Department of Defense policies, plans and
programs with reference to fire prevention and protection activities.

80-730 0-67 11
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II. APPLICABILITY

A. This Instruction applies to all incidents involving fatalities or injuries to
personnel, or damage to property by fire at and including:

1. Installations and facilities under the control of the Military Depart-
ments.
2. Facilities under construction including Government-furnished materials,

financed from appropriations for construction or maintenance.
3. Damage to Government-owned supplies, materiel, machine tool and

production equipment in privately-owned plants.
B. Excluded from this Instruction:

1. Fire losses in:
a. Officially-designated combat zones.
b. River, Harbor and Flood Control projects under the jurisdiction

of the Secretary of the Army.
2. Damage to buildings, equipment, fatalities and injuries resulting from

explosion originating in the manufacture, processing and storage of ammu-
nition, incendiary material or explosives, unless the building and/or equip-
ment are further damaged by an ensuing fire.

3. Fire losses where restitution has been made by reimbursement or re-
placement under the legal obligations of individuals, contractors, custodians
or by insurance.

4. Aircraft and motor vehicles damaged incident to their operation or loss
of life in connection therewith.

III. REPORT

The report will include fire loss data separately for the three categories
listed in Section II, Paragraph A, each category subdivided into the
fire losses occurring at installations and facilities in the continental United
States and overseas commands, and will include:
A. A tabulation showing by cause the number of incidents, total losses, injuries,

and fatalities sustained.
B. A brief narrative report of each fire incident involving loss of life and/or

damage exceeding $50,000, to include nature and occupancy of facility, cause,
contributing factors, extent of damage and loss. Other pertinent factors, such
as indications of deficiencies, applied and potential corrective actions, type of
construction, size, standard plan identity, availability and effective operation of
fire protective features, etc., will be indicated to the extent practicable.

IV. REPORTING AGENCIES

This report will be prepared by each Military Department. The Department of
the Navy will be responsible for reporting the fire losses at Marine Corps installa-
tions. Reports on facilities under construction, in accordance with Section II,
Paragraph A. 2., will be prepared and submitted by the Department responsible
for accomplishment of construction.

V. DUE DATE

This report will be prepared annually commencing with Fiscal Year 1955 and
submitted in quadruplicate to the 'Office, Assistant Secretary of Defense (Proper-
ties and Installations) not later than 1 December of the following Fiscal Year.

VI. IMPLEMENTATION

Information currently being received by the Departments regarding fire loss
data shall be used as a basis for submitting the required report. It is recognized
that special problems exist with regard to reporting of fire losses involving Gov-
erment-owned supplies, material, machine tools and production equipment in
privately-owned nlantq. The Office of the AsQistant Secretary of Defense (Prop-
erties and Installations) will cooperate with the Military Departments in the
solution of such problems. In any event, information required for this category
will be submitted in the report for Fiscal Year 1956.
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VII. REPORT CONTROL SYMBOL

Report control symbol (DD—P&I (A)209 is assigned to this report.

VIII. COPIES OF IMPLEMENTING INSTRUCTIONS

Two copies of any implementing instructions prepared by the Military De-
ments will be forwarded to Office, Assistant Secretary of Defense (Properties
and Installations) after issuance.

FRANKLIN G. FLOETE,
Assistant Secretary of Defense,

(Properties and Installations.)

[Department of Defense Instruction, No. 4165.18, Mar. 9, 1965]

INSTALLED FIRE PROTECTION SYSTEMS
Refs. :

(a) DoD Directive 4165.2, "Objectives and Policies—Real Property Main-
tenance and Utilities Operation Program," October 15, 1954
(b) DoD Directive 7040.2, "Program for Improvement in Financial Man-

agement in Area of Appropriations for Acquisition and Construction of
Military Real Property," January 18, 1961.
(c) DoD Instruction 4165.18, subject as above, July 27, 1955 (hereby can-

celled).
I. PURPOSE

This Instruction implements reference (a), and outlines Department of De-
fense policies and standards governing installation of automatic sprinkler sys-
tems, automatic and manual fire alarm systems, and exterior fire reporting facili-
ties.

II. APPLICABILITY

Provisions of this Instruction apply to existing facilities and new construction
at all installations under control of the Military Departments in the continental
United States and overseas, and in Occupied Areas when considered appropriate
by the Military Departments.

III. CANCELLATION

Reference (c) is hereby superseded and cancelled.

IV. STATEMENT OF POLICY

Installed fire protection systems, to establish proper safeguards against loss of
life and property by fire, will be provided in accordance with sound fire protec-
tion engineering practices to assure an optimum degree of fire protection con-
sistent with the mission, risk involved, and economical utilization. The factors to
be considered when providing automatic sprinkler systems and fire alarm systems
are stated in Section VI. Types of installed fire protection systems required will
be governed by the following principles:

A. Automatic Sprinkler Systems
Automatic sprinkler systems are installed in buildings and facilities to assure

the maximum degree of safety to life or to reduce the fire loss potential to
property where the type of construction and/or the occupancy is combustible
by providing automatic means for extinguishment and detection of fire.

B. Automatic Fire Alarm Systems
Automatic fire detection and alarm systems are installed in buildings where

safety to life and need for early detection and notification of fire are of principal
concern, and in buildings which would normally require automatic sprinkler
systems but where conditions and circumstances make such installations im-
practicable.

C. Manual Fire Alarm Systems
Manual fire and evacuation alarm systems are installed in buildings where

the primary concern is to provide means for notifying occupants of fire.
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D. Exterior Fire Reporting Systems
Exterior fire reporting facilities are installed in occupied areas of installations

to provide means for manually reporting fires.

V. STANDARDS

A. Automatic Sprinkler Systems
Automatic sprinkler systems are authorized for installation in:

1. Hospital buildings and other medical facilities of combustible construc-
tion occupied by patients, and:

(a) Where construction or occupancy of other buildings of a hospital
group are such as to create a fire hazard to areas used by patients.
(b) In buildings which constitute severe fire exposure to the hospital

group.
(c) In certain areas of fire-resistive and noncombustible hospital

buildings depending on the amount and nature of combustible and
hazardous material.

2. Buildings of combustible construction used for:
(a) Confinement of military prisoners.
(b) Barracks and quarters of abnormally large area or three stories

or more in height.
3. Warehouses, sheds (including transit and pier sheds) and similar stor-

age type buildings containing materials, flammable liquids, or supplies of a
critical nature, of severe fire hazard, of high monetary value or of vital
importance.

4. Pier substructures or wharves of combustible construction.
5. Technical, industrial and commercial type buildings, including hangars,

shops and laboratories, used for production, repair, experimental, testing,
electronic, overhaul facilities, or other processes, services or equipment of a
critical nature, of severe fire hazard, of high monetary value or of vital
importance.

6. Combustible administration, training and community buildings includ-
ing morale, welfare, recreational, and school facilities.

7. Windowless and underground structures when the combustibility of the
contents, or life-safety features, warrant the protection.

8. Areas of buildings of noncombustible or fire-resistive construction where
combustible materials are stored, and where such areas are separated by fire
partitions from the unsprinkled area.

B. Automatic Fire Alarm Systems
Automatic fire detection and alarm systems are authorized for installation in:

1. Buildings, for protection of life, or in isolated and/or important facilities
where automatic sprinkler protection would normally be provided but is not
economically or technically feasible.
2. Combustible buildings used for the confinement of military prisoners

where automatic sprinklers, normally provided, cannot be made available.
3. Combustible buildings of hospital groups and specific areas of noncom-

bustible buildings of hospital groups, where automatic sprinklers are not
provided.

4. One and two-story combustible dormitory type living quarters, including
male and female bachelor officers' quarters, guest-houses, nurses' and doc-
tors' quarters, civilian dormitories, and similar buildings used for sleeping
purposes.

C. Manual Fire Alarm Systems
Manual fire and evacuation alarms are authorized for installation in:

1. Barracks, dormitories, bachelor officers' quarters and similar sleeping
quarters, involving 20 or more persons not otherwise provided with automatic
fire detection alarms.

2. Combustible buildings used for confinement of military prisoners, not
otherwise provided with automatic sprinkler or automatic fire protection
systems.

3. Buildings involving personnel occupancy such as administration, clubs,
schools, classrooms, hospitals, laboratories, industrial, and similar struc-
tures. Normally, such buildings having an occupancy of 20 or more persons
will be provided with this type of alarm system.
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D. Exterior Fire Reporting Facilities
Exterior fire reporting systems of either telegraphic or supervised telephone

type are authorized for installation in built-up areas at military installations.
The type of system selected for use shall be established on the basis of depend-
ability, initial cost and ability to maintain the system in operating condition.
Extensions of fire reporting systems will require consideration of compatability
with existing equipment. Fire reporting facilities will not be provided at isolated
small areas, ammunition and ordinance storage and similar restricted areas
where personnel are not generally present to detect fires.

E. Transmission of Alarms
1. Automatic sprinkler systems will be equipped and automatic fire alarm sys-

tems will normally be equipped to transmit alarms to a suitable location where
responsible personnel are continuously on duty.
2. Automatic fire alarm systems will include means for manual operation.
3. Manual fire alarm systems may be equipped to transmit alarms to a suitable

location where qualified personnel are continuously on duty.

VI. FACTORS TO BE CONSIDERED WHEN PROVIDING AUTOMATIC SPRINKLER OR AUTO-
MATIC FIRE ALARM SYSTEMS

The following factors will be considered, as appropriate, in determining the
necessity and justification for automatic sprinkler or automatic fire alarm sys-
tems in conformance with the Standards established in Section V.

A. Where the lack of such systems will result in conditions hazardous to
life and property.
B. Importance of the particular supplies or facilities.
C. Relative quantity of supplies or facilities involved to the available sup-

plies or facilities of the same type.
D. The ability to replace supplies and facilities, including consideration

of replacement time, manpower, materials, and costs involved.
E. Potential severity of fire damage due to the inherent hazard of struc-

tures, materials, or processes involved.
F. Availability of other facilities which are adequately protected for the

purpose.
G. Present and future advantages which would justify the costs of such

systems.
H. Size of the building, value of the materials or processes involved, as

related to ability to afford reasonable fire protection from available fire
fighting resources.

I. Permanency of the installation and the building under consideration.
J. Such systems will be provided in existing buildings only where con-

sistent in principle with criteria for similar facilities provided under the
new construction program.
K. Protection for local or conflagration hazards offered by exposed and

exposing structures.
VII. FUNDING

Installation of automatic sprinkler systems, automatic. and manual fire alarm
systems, and exterior fire reporting facilities made in buildings and facilities
will conform with the policy and standards contained in Sections IV. and V.
Such equipment will be provided in accordance with a planned program to
further protect life and property, and to reduce fire departments to the minimum.
Initial installation of such equipment in existing buildings and facilities and
new construction projects will be considered as construction, in accordance with
reference (b).

VIII. EFFECTIVE DATE

This Instruction is effective immediately.

IX. IMPLEMENTATION

Two (2) copies of revised implementing documents shall be forwarded to the
Assistant Secretary of Defense (Installations and Logistics) within sixty (60)
days.

PAUL R. IGNATITJS,
Assistant Secretary of Defense

(Installations and Logistics).
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[Department of Defense Instruction, No. 4270.14, July 5, 19551

STANDARDS AND CRITERIA FOR CONSTRUCTION—FIRE PROTECTION FOR INSTALLED AND

STORED CRITICAL MATERIEL

I. PURPOSE

It is the purpose of this instruction to set forth the basic construction stand-
ards and criteria for providing optimum fire protection for certain installed and
stored critical materiel.

II. APPLICABILITY

These standards and criteria are applicable primarily to new construction in
the United States and its possessions, and are to be utilized by the military de-
partments as a guide in the design and construction of buildings to house certain
critical materiel as defined below. Where feasible and warranted, the respective
military departments may approve the alteration of existing facilities to comply
with this instruction. These standards and criteria, to the extent practicable, also
apply to major alterations to existing buildings for the purposes of rehabilita-
tion or conversion into housing for installed or stored critical materiel.

III. DEFINITIONS

A. Critical Materiel—those equipment, devices, apparatus, and supplies which
are essential to the accomplishment of vital military missions, are exceptionally
costly, are normally in short supply, are highly complex, and/or require a long
lead time for procurement.
B. Fire Resistance Rating—that rating, measured in hours and/or quarter-

hour intervals, according to building materials, or assemblies of building mate-
rials, whose fire endurance period has been demonstrated to equal or exceed the
given rating. The fire endurance period and test method are defined in the Amer-
ican Society for Testing Materials (ASTM) Standard E 119-50, "Standard Meth-
ods of Fire Tests of Building Construction and Materials."
C. Fire Resistive Construction—that type of construction in which the struc-

tural elements are of noncombustible materials with fire resistance ratings suffi-
cient to withstand the fire severity and duration resulting from a complete burn-
out of the combustible contents for which the construction is designed.
D. Noncombustible Construction—that type of construction in which the

structural elements are of noncombustible materials without specific fire resistant
ratings. For this purpose, noncombustible materials are materials which will not
burn under normal fire exposure conditions.

IT. TYPES OF BUILDINGS TO BE PROTECTED

A. This instruction shall apply, but not be limited, to the following types of
buildings housing critical materiel, as defined above, in significant amounts:

1. Buildings for housing installations of special training devices and
equipment such as flight simulators, link trainers, celestial navigation train-
ers, CIC installations, gunnery trainers.
2. Buildings for housing of electronics, radio, radar, sonar, photographic,

optical, or other similar types of equipment used for operational purposes,
training, or manufacture, assembly, and/or repair. This type shall include
electronic computers and weapons fire-control equipment.

3. Buildings for storage of training devices and other equipment as listed
above, fly-away kits, aircraft engines, and similar vital spare parts and com-
ponents.

V. FIRE PROTECTION REQUIREMENTS

A. Buildings housing critical materiel shall be provided with fire protection
as follows:

1. Types of Construction. Buildings, or parts of buildings, housing critical
materiel shall be of noncombustible or fire-resistant construction.
2. Sprinklers and Fire Walls. Automatic sprinkler systems shall be pro-

vided in building areas where combustible materiel is installed or stored, or
where operations create fire or explosion hazards. Except as noted in para-
graphs V.A.3 and V.A.4, below, these areas shall be separated from the re-
mainder of the building by fire-resistive partitions of at least one-hour fire
resistance rating.
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3. Special Extinguishing and Alarm Systems. Special extinguishing sys-
tems, such as carbon dioxide equipment, and/or special alarm systems shall
be installed in lieu of automatic sprinklers when the use of the latter is
not operationally feasible. Special extinguishing and/or alarm systems shall
also be installed, when warranted, in cabinets and other small inclosures
housing critical materiel which is combustible or presents a fire or explosion
hazard.

4. Portable Fire Equipment. Facilities which employ critical materiel war-
ranting fire protection, but which are under continuous surveillance by
operating personnel, such as aircraft control towers, and radio transmitter
and receiver facilities, may not require installed fire extinguishing equip-
ment, but, in that event, adequate portable fire extinguishing equipment
shall be provided.

FIREFIGHTING ORGANIZATIONS

With the provision of the required fire protection, as outlined above, fire-
fighting organizations may be kept at the minimum necessary to provide optimum
fire protection.

VII. EFFECTIVE DATE

This instruction will become effective upon date of issuance.
FRANKLIN G. FLOETE,

Assistant Secretary of Defense
(Properties and Installations).

Mr. DUHRKOOP. That is the sum and substance of our presentation.
We appreciate the opportunity to come here.
Mr. DADDARIO. I appreciate that you have come. This will be a

valuable addition to the testimony already given. There is no ques-
tion that the Department of Defense does do an outstanding job in
putting together its manuals. I know that work that goes into them.
I am sure that they will be helpful as we review the legislation
before us.
Do you have any questions, Mr. Brown?
Mr. BROWN. Just one. I think this is a very good demonstration

of a very prudent system of fire prevention, fire protection, fire report-
ing as I would expect of the military departments, but I am wonder-
ing if there is that additional element within the Defense Department
which we have commenced on here, some sort of a systems approach
to the total fire problem as a part of the funds expended on general
research and development on the part of the Defense Department.
Mr. DUHRKOOP. Yes, there is a new trend that we are following with

the Naval Research Lab. We are going over into this area and trying
to get a total picture of what we need to do.
In connection with the standardization program the other day, we

recommended that a study group be put together to work with the
National Academy of Sciences and their research facilities to come up
with a total package for us. We were talking of aircraft fire protection.
Out of this group we came up with this idea that we need to go to

the National Academy of Sciences and to some of our own people and
come up with a systems approach. It is interesting that you asked that
because it just came up last week.
Mr. BROWN. We would be interested in following that type of ac-

tivity. If this legislation is passed, that would be one of the key
elements that would be involved in total coordination of this national
fire problem that we are spending so much time on here.
Mr. DUHRKOOP. With our structural fire equipment, we have been

able to standardize it. We all have fires in buildings and they burn
down. But the aircraft crash fire problem, we find out we have about
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three different levels and a little bit different situation in combating
an aircraft fire, the light aircraft, intermediate aircraft, and extremely
large.
This doesn't lend itself to standardizing equipment. That is why

we are inviting FAA participation.
Mr. BROWN. The Defense Department is known for starting fires in

several areas so I hope they can develop something in this area.
Mr. DUHRKOOP. I wish we could put them out as quickly.
Mr. DADDARIO. Your approach on the systems fits in very well. This

is a problem insofar as storage of information and construction of
equipment and facilities which is amenable to coordination with
civilian activities.
Mr. DIIHRKOOP. It was directed toward our air crash fire problem.

We can see once we get it out of the way, that it will go into something
else. That is why we wanted to use the National Academy.
Mr. YEAGER. Perhaps I missed it, but you do provide in the state-

ment a budgeting figure on what DOD is currently spending on
research?
Mr. DuHRKOOP. I have it here. I have a breakdown on it.
Mr. YEAGER. Could you provide that for the record?
Mr. DITHRBOOP. Yes, sir, the R.D.T. & E. budget by the military

department, this is in the area of fire protection only, is approximately
$820,000 per annum.
Mr. YEAGER. One other question. You mentioned the special work

being done in research in areas of aircraft, shipboard fires, and this
type of thing.
Is any effort made to circulate the results of that research outside

the Department of Defense, other than to make it available in manual
form which can be purchased at the Government Printing Office?
Mr. DIIHRKOOP. The information that is published can be purchased

at the Government Printing Offiee. In answer to your question, Do we
make an effort to circulate it? The answer to that is "No," but it cer-
tainly is available.
Mr. YEAGER. Thank you.
Mr. DADDARIO. I hope we may be able to list additional questions for

you to answer.
(Additional questions submitted and the answers thereto are as

follows:)
Question I. How do you assure that there is no duplication of research within

the Do.137 For example, why would it not be possible for the Army Quartermas-
ter to be developing fireproof material for tents and a Navy laboratory to be
working on the same problem for fireproof material for gun covers?
Answer 1: The Director of Defense Research and Engineering (DDRiSzE) re-

views all Research and Development programs of the Military Services and at-
tempts to detect and eliminate all undesirable duplication. Some parallel ap-
proaches, particularly in the areas of research and exploratory development, are
believed to be desirable and in fact are, in some instances, encouraged in order to
increase the probability of success. In the specific example mentioned, work on
fireproof or fire-resistant materials would normally be reviewed by a specific
element of the Office of the Director of Defense Research and Engineering where
any duplication would be detected and eliminated if it is considered to be unwar-
ranted. If such work is done as a part of an end item development, it is possible
that some parallel approaches to similar problems could go undetected; however,
they are usually detected and rectified.
The DDR&E also has a formal procedure through the use of Research and Tech-

nology Résumés (DD Form 1498) for information exchange on R&D projects.
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This procedure is effective in coordinating similar work among the Services. In
addition to the formal procedure the working level technical people in the Services
have a personal acquaintance with their opposite numbers in the other Services
and they engage in informal conferences to exchange data and coordinate their
work.
Question 2. Is fire fighting equipment designed and procured by one DoD office

for all of the services, or does each service determine its own needs and do its own
procurement?
Answer 2: Fire trucks for the Military Services are usually designed by con-

tractors to meet requirements established in military specifications covering per-
formance requirements. These specifications have been standardized for building
"structural" and "brush" fire fighting vehicles. Most of these are being pro-
cured by Defense Supply Agency for all military users with funding by latter.
Aircraft crash fire fighting trucks are generally procured to meet special re-
quirements in specifications of the individual services. While there is some com-
mon use of the same model, there is a difference in requirements resulting from a
difference in size of aircraft in operation particularly by the Air Force. The
Department of Defense is continuing to seek more commonality in aircraft crash
fire trucks through improvements in future vehicles.

Question 3. Are the qualifications for military fire fighters standardized in the
three branches? Is the training similar?
Answer 3. The qualifications for civilian fire fighters of the Military Depart-

ments are the same. All are reqnired to use the qualification standards published
by the Civil Service Commission.
The basic training for fire fighters is generally similar to that given to personnel

of large municipal fire departments except that special training for fire fighting for
shipboard, aircraft, or explosives are given by the Departments in accordance
with their individual requirements.

Question 4. It is our understanding that it is a policy of the DoD that fire
fighting services available from municipalities and other governmental fire de-
partments are given full consideration as augmentation to defense installation
facilities. How are these outside fire services paid for?
Answer 4: The Comptroller General has ruled that in view of the legal duty

of a municipality or other governmental subdivision to extingiush all fires within
its limits, the United States Government is under no legal obligation to make
payment to a city (or governmental subdivision) for fire fighting services ren-
dered in connection with a fire at a Government installation located within the
limits of the city or Government subdivision (36 Comp. Gen. 286; 35 id 311; 26
id 382; 24 id 599). Installations located within the limits of a municipality nor-
mally will rely upon the fire fighting service available from the municipality.

Installation commanders may enter into reciprocal agreements with any fire
organization for mutual aid in furnishing fire protection for property normally
protected by the installation fire department and by the fire organization, except
that such agreements will not be made with municipal or other fire organizations
having a legal responsibility for extinguishing fires within the installation (P.L.
46-84th Congress).
In eases where property controlled by the Department of Defense is located

outside of a municipality or other governmental subdivision, arrangements may
be made by the DoD Components, within their normal contractual authority, to
contract with any fire organization maintaining fire protection facilities to fur-
nish the required fire protection outside its regular area of service.

Mr. YEAGER. Fine.
Mr. DuHRKoop. Thank you.
Mr. DADDARIO. I would like to take a chance, Mr. Barrows, if you

could come forward even though we are going beyond your time and
see if we might be able to get your statement in.
Our next witness is Mr. Jack S. Barrows, Forest Fire Research,

U.S. Forest Service, Department of Agriculture. We are pleased to
have you, and will you introduce for the record your colleague?
Mr. BARROWS. Yes, think you. Mr. Chairman. I have with me Mr.

Eliot Zimmerman, who is the Director of Cooperative Fire Control
for the Forest Service, and when we finish, Mr. Zimmerman will be
glad to assist in answering questions.
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STATEMENT OF JACK S. BARROWS, FOREST FIRE RESEARCH, U.S.
FOREST SERVICE, DEPARTMENT OF AGRICULTURE

Mr. BARROWS. I am Director of Forest Fire Research, U.S. Forest
Service. It is a pleasure to be here today to give you some factual infor-
mation and background of Forest Service activities in research, coop-
erative programs, and operations in the field of fire prevention and
suppression.
The Forest Service is responsible for providing fire prevention and

suppression action on some 186 million acres of national forests and
national grasslands, for scientific application of fire as a management
tool on these lands, and for cooperation with State fire control orga-
nizations to provide fire protection to an additional 500 million acres
of non-Federal forest and watershed lands. In addition, it has the
responsibility for developing wartime fire defense capability for all
rural lands in the United States.
To meet these obligations, the Forest Service has maintained a pro-

gressive, scientific program of fire research and development since
1923. This research and development program, currently funded at an
annual level of $4 million, is conducted at the Forest Products Labo-
ratory, Madison, Wis. ; at three specially constructed Forest Fire
Laboratories at Macon, Ga. ; Riverside, Calif.; and Missoula, Mont.;
and at three equipment development centers at Missoula, Mont.;
Beltsville, Md.; and San Dimas, Calif. In addition, research and devel-
opment field projects are headquartered at seven regional experiment
stations, and advanced training and extension programs on fire preven-
tion and control are regularly conducted in every State of the Union.
The Forest Service program of fire research and development is

closely coordinated and integrated with similar programs being un-
dertaken by other governmental agencies, both here and abroad. Under
these cooperative arrangements, the Forest Service undertakes spe-
cialized fire research activities for other agencies, such as the Depart-
ment of Defense, and in turn contracts out specialized projects to
universities and other Government agencies with unique competence.
The fire research program at the Forest Products Laboratory is

concerned primarily with fire problems associated with wood in use.
The program covers a broad range of activities, but can be generalized
into two major fields. Pyrolysis and combustion kinetics of wood—
investigates the chemical and physical mechanics of the burning process
as a necessary first step toward an understanding of the mechanisms
of fire suppressing agents. Evaluations of flammability and fire en-
durance of untreated and treated wood products—determines the ef-
fects of various paints, finishes, and fire retardant coatings on the fire
performance of furniture, paneling and wooden structural members.
The work of the Forest Products Laboratory on the endurance of
wooden structural materials under combined fire and load stress has
been widely recognized in State and local building codes.
Work at the three Forest Fire Laboratories is centered around

studies of fire behavior as affected by variations in fuel and environ-
mental factors. Basic research on the thermal characteristics of com-
mon forest fuels such as leaves, twigs, and grasses is conducted at these
Laboratories. The research includes an extensive program of highly
instrumented test fires carried out under carefully controlled condi-
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tions of temperature, humidity, and air flow. Test fires range in scale
from a few square inches to hundreds of acres. One of the major accom-
plishments of this program has been to give the Forest Service recog-
nition by the Atomic Energy Commission and the Department of
Defense as the authoritative source of information on the fire poten-
tials of nuclear weapons in forests and other rural areas.
The Equipment Development Centers conduct specialized programs

for the Forest Service and other Federal and State agencies. The
Centers develop all types of fire equipment, ranging from handtools
through sophisticated electronic devices. Beginning with the smoke-
jumper program before World War II, the Centers have become world
famous for their designs of specialized equipment for aerial and chem-
ical attack on fires.
Applied research and development programs which focus on specific

fire control problems are carried on anywhere in the country where
the need arises. Examples of this type of program are: Fire prevention
studies to determine the precise causes and nature of forest and wild-
land fires; testing of new technology for reducing concentrations of
highly flammable fuels which contribute to forest conflagrations; and
operations research and systems analysis to develop techniques for
planning and organizing fire-control programs, including optimiza-
tion of subsystem alternatives. A national fire danger rating system
which integrates weather information from 1,200 reporting weather
stations and interprets the data in terms of severity of burning condi-
tions is used by most rural fire protection agencies. This system was
developed cooperatively by the Forest Service and the Weather Bureau
of the Department of Commerce and is being continuously refined and
expanded to improve the ability of rural fire organizations to antici-
pate their fire control needs.
The Forest Service acts as a central clearinghouse for the collection,

analysis, and dissemination of fire statistics for rural areas throughout
the United States. Reports are prepared for each fire recording such
details as cause, location, size, rate of spread, weather conditions, con-
trol costs and damages, both in dollars and in physical terms. This
information is coded, programed for automatic data processing, and
sent to central statistical processing facilities for further analysis.
This includes assembly and compilation of nationwide forest fire sta-
tistics for all agencies dealing with forest land and nonforested water-
sheds in Federal, State, and private ownerships, as well as preparation
of statistical reports for the use of public agencies, forest industries,
universities, Members of Congress, and to the public upon request.
It is generally recognized among rural fire protection agencies that

training together strengthens their personnel's ability to cope with
fire emergencies together. Consequently, the Forest Service includes
other protection agency personnel in training sessions at national and
local levels. Lessons plans, training aids, and new training methods
and materials are developed to help all rural fire protection agencies
improve their capabilities, and many of these texts and training aids
are used by colleges and universities in their fire educational programs.
Fire training simulator equipment has been developed by the Forest
Service, and use of this new training tool is expanding rapidly.
I might add that this is a unique development of nationwide im-

portance over the last few years. It is a very important training device.
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Mr. DADDARIO. I was just going to ask you about the simulator
equipment. Are you talking about models?
Mr. BARROWS. Yes, sir; with the training simulator we can project

models of fire and particularly fire situations. This is done through
motion pictures and special dioramas that are prepared.
Mr. DADDARIO. Where do you do this?
Mr. BARROWS. Either in training halls or we have one type. that is

mounted in a trailer that can be hauled to the site of the training ses-
sions. The people who take part in the training exercise are subjected
to typical decision situations where they may be a fire boss on a forest
fire or a sector boss. They are subjected to fire situations where certain
facts are presented. With these facts the trainees go through the de-
cision process on fire control action.
Mr. DADDARIO. Are your simulations in wood fires more than any •

thing else?
Mr. BARROWS. They are all forest fires, and they have developed

from actual situations that we have analyzed.
Mr. DADDARIO. You talked about lesson plans, training aids, and

training techniques. Do you put that in a form so that the chief could
designate in any department, volunteered or paid, a member to ac-
quaint himself with that and to lecture on that subject?
Mr. BARROWS. Yes. In some cases this is supplemented by other

training aids.
Mr. DADDARIO. There is an effective way to get this down to the

working level rather than to have one person try to be an expert?
Mr. BARROWS. Yes, it takes a large number of qualified instructors

to train all the people involved in forest fire control.
Mr. DADDARIO. Thank you.
Mr. BARROWS. Training centers are operating in several regions and

a National Fire Training Field Support Center was established at
Marana, Ariz., in 1967. A training systems group analyzes training
requirements and designs integrated training programs to fit specific
needs.
Forest Service fire training helps nationwide to strengthen pro-

ficiency of rural fire protection personnel, increases capabilities of
numerous fire protection agencies to work together and extends fire
research discoveries into operational use.
Mr. DADDARIO. When you say that, do you mean you have a program

through which you actually bring people somewhere and train them
under a grant or other method?
Mr. BARROWS. First of all, we have the professionals who hold staff

positions; they go through annual training. This is supplemented dur-
ing the fire season by temporary personnel. Many of these are college
students employed for the summer for the various jobs that have t
he done to fight fires. They are put through training courses. We
organize a number of special crews. In the Southwest in cooperation
with other agencies, we train a large number of Indian firefighting
crews every year. These crews are then transported anywhere that they
are needed for a fire emergency.
Mr. DADDARIO. Thank you.
Mr. BARROWS. In addition to formal training of fire protection per-

sonnel, the Forest Service conducts extension and education programs
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for the general public. The Smokey Bear program, cosponsored by
the Forest Service, National Advertising Council, and various State
agencies, is the most widely known fire prevention education program
in the world. Other important, but less widely known extension activi-
ties, include grants to universities to improve training in fire science—
and I might add that in cooperation with the University of Washing-
ton at Seattle we activated a program leading to graduate degrees in
forest fire science.
I think this is an important development. We hope to do more of

this in cooperation with other universities in the future.
Mr. DADDARIO. Could you provide for the record the amounts of

moneys involved and the universities with whom you deal in these
programs? I would like as full a record as possible, including the
degrees to which they lead and then whatever information you can
provide as to the areas about dissemination of literature would be
helpful.
Mr. BARROWS. We will be glad to.
(Information requested is as follows:)

Under this program, the College of Forestry, University of Washington, is

developing courses in forest fire science and technology leading to advanced de-

grees. University of Washington departments in meteorology and engineering

are also participating in this program. As a part of this activity, the Forest

Service has awarded a research grant to the University of Washington in the

amount of $74,984 for a 21/2-year period beginning in January 1967. In addition,

the Forest Service is stationing a Ph. D. forest fire scientist at Seattle to work

cooperatively with the University in developing graduate research and teaching

programs.
The Forest Service has a modest grant program with various universities in

several technical fields of forestry research. During FY 1968, we anticipate that

two or three additional grants may be awarded for specific phases of forest

fire research. In addition, we are exploring the opportunities to assist other

universities in developing graduate teaching programs in forest fire science.

Mr. BARROWS. Fighting fires on national forests and national grass-
lands includes activities in 41 States. An average of 11,000 fires are
dealt with annually and area burned during the past 5 years held to an
annual average of 161,800 acres. The work is done by a strategically
located force of approximately 12,000 professional and technical fire
personnel supported by short-term personnel needed for emergencies.
The Forest Service also provides the overall leadership, planning,
and coordination of activities for cooperative fire control action by
State foresters or comparable State officials on over 500 million acres
of State and private land. This program includes studies, technical
guidance, standards, training, reporting and recording, and special
services to the States. As the Federal partner, the Forest Service makes
allotments to the States and performs field reviews of State opera-
tions to assure proper and efficient use of these funds. Nationwide co-
operative agreements between Federal agencies responsible for rural
fire protection organizations insure adequate and immediate mutual
assistance when conflagration-type fires threaten to overwhelm local
firefighting resources. These cooperative agreements extend beyond
rural areas into many zones where cities need protecting from en-
croaching rural wildfires.

This, I am sure, as Mr. Brown knows, is becoming an increasing
problem.
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Beyond the boundaries of the national forests, Forest Service pro-
grams operate to strengthen fire protection in rural America and as-
sure rural wartime fire defense readiness. As a result, plans now exist
to guide fire defense in all OEP—OCD regions; 45 States have plans
and there are rural fire defense committees prepared to launch emer-
gency fire protection measures in 49 States. A national committee
coordinates fire defense activities between regions and States and
would direct fire control operations during an enemy attack.
Upon the enactment of H.R. 6637, these activities and programs of

the Forest Service will continue. Likewise, the coordination of these
activities with other agencies will also continue.
Thank you very much.
Mr. DADDARIO. Mr. Barrows, this is an exciting report. We have

reason to be extremely complimentary of the Forest Service. It has
done a job which is generally recognized and we are proud of it. I
wonder considering the long experience you have had and because
you have developed a methodology, if the city departments have been
coming to you to get advice. Do they coordinate their activities with
you, even though you do, as you constantly emphasize, spend more of
your time in rural activities, these things do have a common base?
Can you give us any information about how the coordination of this

information has worked out?
Mr. BARROWS. Mr. Chairman, I appreciate your complimentary

remarks. The cooperative program with other departments increases
constantly; we have many of them coming to us for help. Now, this
varies a lot by location. You can take an area like southern California.
When there is a fire, nobody asks whose fire it is; everybody goes to
it and worries about whose fire it is later. As a result of this attitude
there is excellent cooperation and exchange of training information
between the various groups.
I think Mr. Zimmerman, who directs the cooperative program in

all the States, can add considerable to this.
Mr. DADDARIO. Yes, I would certainly like your comments.
Mr. ZIMMERMAN. Mr. Brown is certainly familiar with the coop-

eration we have with Chief Klinger in Los Angeles, one of the finest
fire departments in the world, perhaps, and the coordination as Mr.
Barrows has mentioned has always been 100 percent. Everybody fights
all going fires regardless of where they might be and as you have men-
tioned, we are involved in rural fire work primarily, but it does get
into working with the smalltown fire departments and we have given
instructions, which involve training courses. In five pilot States, we did
carry on an extensive training program under a Civil Defense grant
to rural fire departments and it has been exceedingly successful.
Mr. DADDARIO. Mr. Brown.
Mr. BROWN. I can't help but comment on a point that has been

raised here, I think that most people don't realize that the Los Angeles
County includes a national forest and that many of the most severe
fires we have had are brush, grass, or forest fires of one sort or another,
including the Bel Air fire of a few years ago which was one of our
most damaging fires. It was a wind-driven brush fire. It destroyed a
large number of homes in the most affluent section of Los Angeles.
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The county fire department and the city fire department to a lesser
extent both have to take considerable cognizance of the technique
developed by the Forest Service as to the control of these fires. It is an
excellent example of the kind of relationship which exists. May I ask
one question? I am sure that the Forest Service has had considerable
to do with the development of new techniques such as the use of air-
craft for dissipation of fires, the dropping of retardant on fire areas
and so forth which we are using a great deal of in Los Angeles, but I
have not seen as much attention devoted to the use of some of the new
airlift facilities for use in fire fighting. I was well aware of the develop-
ment of the "Smokejumper" program before World War II, but it
seems to me that we have made remarkable advances in heavy duty
helicopters which can be used to transport fairly large crews to
locations.

Is the Forest Service working in this area?
Mr. BARROWS. Yes, sir. As a matter of fact, we have some research

program underway to further explore aerial attack. One of these proj-
ects is at our Riverside Forest Fire Laboratory where we are develop-
ing night use of helicopters. At first, night helicopter operations looked
too dangerous. We are finding out that we can develop appropriate
safety techniques to use helicopters at night. This may extend our
ability to fight fires more effectively over a period of 10 to 12 hours.
Mr. DADDARIO. How about other types of equipment—pumps, hand-

tools? Have you had research and developed new equipment? Has this
been effectively used not only in rural areas but urban areas?
Mr. BARROWS. This is one of the major mission of the equipment

development centers. They do this in close cooperation with the indus-
try that is involved. We don't undertake development activity if this
can be done by private industry. It is often a stimulation process
where they may do some and we may do some.
Mr. DADDARIO. The benefits of this type of research do flow into all

areas of firefighting?
Mr. BARROWS. Yes. In the areas of pumpers and hose, we have done

a lot of work and I am sure this has benefited everybody in the fire-
fighting business.
There is one other area that I would like to comment on. I am sure

this committee well recognizes it just by your mission. We are in a
very explosive area of science. It is hard to keep up with it.
One of the things that is very important for us to do in this whole

fire business is to keep our research programs in tune so that we can
capitalize on many of the things stemming from the space program
and many other programs in science.
A good example at the present time is our research on an electronic

fire detection system. I think this is a very exciting and revolutionary
development in fire control. We now have a flying laboratory operat-
ing in this research program. We have developed the technology to
detect tiny fires from a high-flying aircraft. We can do this night or
day. We can do it through dense smoke when our present systems are
completely inoperative. We can do it rapidly and accurately. This kind
of research can do a great deal to reduce fire losses.
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But this is only one example of some of the things that are emerg-
ing from the scientific era that we are living in. They won't emerge
unless we have a research organization that can understand these
things and can perform the necessary work to apply new scientific de-
velopments to the solution of fire problems.
Mr. DADDARIO. What is your present research budget?
Mr. BARROWS. Our research budget for the Forest Service is $2.9 mil-

lion. In addition to this, we have about $1.8 million of cooperative
funds, mainly from the Department of Defense.
We are working with DOD on a number of fire research projects.
Mr. DADDARIO. Does this remain relatively constant over the years?
Mr. BARROWS. It has increased slightly over the last 4 to 5 years.

About 7 years ago we initiated a program to develop three forest fire
research laboratories in the United States. We have this job well
started, but we still do not have these laboratories adequately staffed
and equipped. We are working hard to increase the strength at these
locations.
Mr. DADDARIO. What size is the funding for your program which

uses electronic detecting devices from high-flying aircraft?
Mr. BARROWS. This is a program carried out in cooperation with the

Department of Defense because this has some obvious military applica-
tions. We are, at the present time, putting in about $300,000 a year
into this program, both DOD and Forest Service dollars.
In addition, we have had much fine cooperation from the Air Force.

They loaned us the Convair aircraft that we have made into a flying
laboratory. We fly it with Forest Service pilots, but we certainly didn't
have the resources to go out and buy this kind of airplane.
Mr. DADDARIO. Where do you stand at this stage of the game so far

as achieving your objectives?
Mr. BARROWS. We have the research far enough along to know the

approach is sound and that we can detect fires. We have to develop a
prototype system and try it out to shake the bugs out. We are ready
to go right ahead with a system development program.
Mr. DADDARIO. Mr. Yeager?
Mr. YEAGER. Does this involve equipment with DOD which is of a

classified nature?
Mr. BARROWS. Yes, it does.
Mr. YEAGER. You said the Forest Service has been getting recogni-

tion by the DOD and the AEC as an authoritative source of informa-
tion on the fire potentials of nuclear weapons. You mean the "possible
effect"?
Mr. BARROWS. Possible effect in starting fires and type of conflagra-

tion that would result from nuclear weapons.
Mr. YEAGER. How much of an effort is being made? Can you assay

a program that would be effective encountering the fire storms that
might be anticipated?
Mr. BARROWS. This is currently one of our largest fire research pro-

grams. This is carried on with the support of the Defense Atomic
Support Agency and also with the Office of Civilian Defense. We have
established a field area in Nevada where we are burning large-scale
fires that are ignited instantaneously by artificial devices so we can



FIRE RESEARCH AND SAFETY ACT OF 1967 173

simulate the instant ignition which you would get from a nuclear
attack.
The problems that we are looking at are the characteristics of mass

fires. We really don't understand them. We don't understand when
mass fires may become fire storms.
While you can do this kind of experimentation on a small scale

in the laboratory and develop theories, you still have to go out in the
field and conduct large-scale experiments to understand these things.
Mr. DADDARIO. You can actually understand the large-scale con-

flagration as a result of the simulated activities?
Mr. BARROWS. Yes, in part. We know a lot of things today that we

didn't know 10 years ago, but there are still many unknowns.
Mr. DADDARIO. But from what you have learned, you would certainly

support a program through which the country would build up its
capability to simulate other types of fires, especially those which cause
us great trouble in the urban areas?
Mr. BARROWS. Yes, sir.
Mr. DADDARIO. I do regret that we have had to rush you through

these hearings, but your papers and your answers to our questions have
been very helpful, both you and Mr. Zimmerman. We will have addi-
tional questions to ask which we hope we might submit to you for
answer. We will include them in the record.
(Additional questions submitted, and the answers thereto, are as

follows:)
1. Difference between a fire storm and a mass fire
A fire storm is a fire burning simultaneously over a sufficient area and with

sufficient intensity to result in indrafts of sufficient intensity to hold the area
on fire in a relatively fixed position. These indraft winds may reach gale force.
The fire may, under certain circumstances, take on a rotary motion assuming
the characteristics of a stationary tornado. Natural winds aloft are usually
light. Minimum fire size and fuel volume requirements have not been quantita-
tively defined.
A mass fire is any fire burning simultaneously over a large area, whether sta-

tionary or not. It thus includes, but is not confined to a fire storm. Most large fires
burn with the wind. In these, the front of the fire burns into new fuel while the
fuel at the rear gradually burns out. Hence, any fire burning with a relatively
broad front, with the additional proviso that the distance across the burning
area is also relatively large, may be termed a mass fire. This moving type of
mass fire is often called a conflagration to distinguish it from fire storm.

2. Reimbursement between Forest service and Cooperators

There is provision for two-way reimbursements for cooperative efforts between
the Forest Service fire fighters and State, municipal and other local protection
agencies. It is not a uniform provision, however, because of the great diversity
among State and local protection agency policies, organizational structures and
available finances. Hence, the provision is carried out through cooperative agree-
ments between Forest Service field offices and State Foresters, counties, munici-
palities and private forest protection associations.
Forest fire cooperative agreements commonly cover three broad areas:

(a) Forest Service protection of private land inside National Forest
boundaries in exchange for protection of scattered parcels of National Forest
land outside the nominal boundary. Sometimes these services are provided
by either side on a per annum agreed fee.
(b) Local definition of zones of mutual interest on both sides of a Na-

tional Forest boundary. Fire does not recognize land ownership lines, and
starting near a boundary between agency responsibilities may pose an
equal threat to each jurisdiction. Under this principle, the closest fire fighting
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unit is dispatched regardless of agency. If the attack is successful in holding
the fire, by gentlemen's agreement there is no claim. If follow-up is required
by the second agency, control costs are shared on a pro rata basis.
(c) Terms for two-day reimbursement of solicited assistance in fighting

fire in the jurisdiction of another agency. In the case of Montana, the
State would be requested to reimburse the Forest Service for solicited as-
sistance rendered in fighting fire on State-protected land. The Forest Service
would also reimburse Montana for like assistance in fighting fires on Mon-
tana National Forests. The National Park Service would most likely call on
the Forest Service for assistance on a fire in a National Park.

Some of the less well financed State forestry organizations are not in a position
to meet full parity with the Forest Service in fire fighting capability or reimburse-
ment costs. Particularly in these, the Forest Service attacks fires considerable
distances outside National Forest boundaries where these fires may subsequently
threaten National Forest land. This is done without request for reimbursement
and on the premise that it is less costly to put out a small fire than one approach-
ing a forest boundary on a broad front. The Forest Service continues to urge and
assist the States to alleviate this situation.

Mr. DADDARIO. This meeting stands adjourned until tomorrow
morning at 10 o'clock in the same place.
(Whereupon, at 12:40 p.m., the subcommittee adjourned to recon-

vene at 10 a.m., Wednesday, May 24, 1967.)
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WEDNESDAY, 1VIAY 24, 1967

HOUSE OF REPRESENTATIVES,

COMMIi ILE ON SCIENCE AND ASTRONAUTICS,

SUBCOMMII it,E ON SCIENCE, RESEARCH, AND DEVELOPMENT,

ashington,D.0 D.C.

The subcommittee met at 10 a.m., in room 2325, Rayburn
House Office Building, Hon. Emilio Q. Daddario (chairman of the
subcommittee) presiding.
Mr. Rousx. The subcommittee will be in order. Mr. Daddario, the

chairman of the subcommittee, has been detained, and in order not to
detain you unduly, we shall proceed. Our first witness is Prof. H. C.
Hottel. Professor, will you take one of these chairs, please.
We have a prepared statement; you may proceed as you see fit,

Professor.
Dr. HorrEL. I think I shall read it, if I may.
Mr. Rousx. Yes, surely.

STATEMENT OF PROF. H. C. HOTTEL, COMMITTEE ON FIRE
RESEARCH, NATIONAL RESEARCH COUNCIL

Dr. HUI:TEL . I shall first identify myself in relation to this hearing.
I am a professor of chemical engineering and director of the Fuels Re-
search Laboratory at Massachusetts Institute of Technology, and an
industrial consultant on chemical engineering problems, primarily on
combustion, heat transfer, and industrial furnaces in the oil and
chemical industries. I have been chairman, since its organization, of
the National Academy-National Research Council Committee on Fire
Research; and am a member of the NA—NRC Advisory Panel 421 to
the Bureau of Standards Building Research Division, where federally
supported research on fire is conducted.
The decision on the Fire and Safety Act hinges on whether the

Nation is convinced (1) that an enlarged program, federally sup-
ported, to understand, control, and prevent fire could produce a saving
of human lives and a net economic gain, and (2) that we have a clear
enough picture of how to go about the program to realize those gains.
I am here because I believe the answer is "Yes" to both the above
propositions. Since the weight of any opinion depends upon the experi-
ence and reasons of its holder, I wish briefly to give my background in
fire and some of my reasons for support of the bill, and then to com-
ment of House Joint Resolution 498.
During the Second World War, I was in the National Defense Re-

search Committee as section chief on fire warfare, the section responsi-
ble for research and development on incendiary bombs and other flame
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weapons and fuels. Our section spent millions studying the response
of buildings and building subunits to fire. We built Japanese and
German buildings in Utah and fired them, always with the urgency
of war restricting any expansion of the effort into a true understanding
of ignition and fire spread. After the war I was for about 10 years
chairman of the Thermal Panel of AFSWP—the predecessor of
DASA concerned with military research on defense against the ther-
mal effects of nuclear weapons. I have been involved in investigating
various fire and explosion disasters, including a report to the fire
commissioner of Boston on the 600-death Cocoanut Grove fire, reports
to the Navy on the Leyte and Bennington aircraft carrier fires, and a
report to the Atomic Energy Commission on the Cambridge electron
accelerator liquid hydrogen explosion and fire in 1965. These experi-
ences, together with a continuing research effort on combustion under
control—friendly as against unfriendly fire—have convinced me of
the gross inadequacy of our national research effort on the fire prob-
lem. Our knowledge of fire is largely empirical, unscientific, grossly
incomplete.
Let me give a few examples of what I consider our fire needs. One

good example of research need is the problem of model laws for fire.
Can a large fire be modeled in a way such that it preserves the relative
effects of the different forces of nature, but on a smaller geometrical
scale and a shrunken time scale? The engineer knows that some bridge
problems can be solved with models, that river and beach erosion
problems can be scaled in distance and time; he has scaled some com-
bustion problems; he suspects but does not know that some fire prob-
lems can be modeled, but he may need to operate at elevated pressures
and in high gravitational fields to give validity to his model. So it is
not a simple problem to learn how to model fire, but the yields from
it would be very large. As an example of the practical significance of
this research area, consider the million-dollar fire that occurred in
Florida a few years ago in a sprinklered storage warehouse containing
stacked rolls of newsprint paper. The fire led to a test series which
expended some 1 thousand tons of paper—full-scale expensive tests
which could have been greatly reduced in number and cost by a
knowledge of how to model the phenomena on a small scale. I might
add that the problem is still not solved and many more and bigger
tests are under consideration in this narrow small area.
The fire engineer has developed small-scale empirical tests to give

part-answers to a few of the full-scale fire problems; but his knowl-
edge of modeling is so limited that the only present safe procedure
for evaluating the fire properties of a new system—meaning a geomet-
rical arrangement that includes combustibles—is full-scale testing;
and we. have to remember that the effect of starting a fire at different
points in a system combines with the vagaries of fire spread to neces-
sitate many tests to complete the evaluation of a single system. The
result is that far fewer systems are studied than the public interest
warrants, because of the expense. The explosive growth of our tech-
nolpgy is subjecting us to new hazards and is daily producing new ma-
terials of construction and new combinations of old and new materials,
ininfinite geometrical array. We are much in need of some guiding
principles to be established that will aid the building industry by de-
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veloping methods of assessing the fire hazard of a new combination
without full-scale tests. This is only one of the many pressing prob-
lems of fire-hazard evaluation.
The customers of the U.S. building industry cannot be expected to

demand more fireproof construction if it is too much more costly.
Progress in this area is related to codes and standards, and a fire code
can be economically restrictive. It can be unnecessarily restrictive if
not based on a sufficient understanding of the phenomenon the code
controls, an understanding of the hazard it attempts to reduce. Con-
sider the problem of a new building design coupled with the statement
of the prospective owner, "What will it cost to reduce the fire risk
one-half?"
A thoughtful consideration of the question of where to spend the

next thousand dollars, to get maximum risk reduction, leads to the
conclusion that it is today naive to expect a good answer; but it is not
naive to ask the question and the citizen wants an answer and should
have it. We need a vigorous continuing effort to understand ignition
and fire growth in old and new materials and systems, an understand-
ing which supplies to industry a background for the development of
new materials and systems at the same time that it encourages in-
novation in construction without adding to hazard. This is not a plea
for long-haired research for its own sake, but for a judicious mixture
of ad hoc research to satisfy the direct needs of our cities, our fire de-
partments and our building industry, plus a back-up operation of basic
research on the understanding of fire growth and fire spread, a con-
tinuous inquiry into the validity of what we are supposed to know,
and a continuous generation of new knowledge.
In providing for the gathering and analysis of fire statistics and

for education and training programs—areas in both of which the Na-
tional Fire Protection Association has done excellent work and should
be encouraged under the new bill to do more—the bill recognizes what
good engineers know: that most of our fires are a consequence of
failure to disseminate and use the knowledge we presently have of fire
rather than the absence of the existence of knowledge. Great benefits
can come from the gathering of better statistics on fires and from the
continuous interaction—using the methods of operations analysis be-
tween the data-gathering and interpreting group on the one hand and
the workers on the firefront on the other hand—those responsible for
fire department operations, for city ordinances, for codes and stand-
ards, for drives to reduce a spotted fire hazard.

Intelligent action in all these areas must rest on a firm foundation
of statistical knowledge of what kinds of fires are starting how, of
whether there is evidence that different codes in different areas have
a measurable effect on fire losses, and many other problems that we can
only begin to visualize when we have a statistical picture of the nature
of the hazard and the extent of it.
Operations research is a phrase describing a method of systems

analysis which came to fruition in the Second World War. That is
another area where we should be doing research. It depends on having
a mathematical model of the system of interest, whether a building
fire, a fire department operation related to city traffic, the use of a
piece of equipment, and so forth, and on the feeding into that model, set
into a computer, of statistical data from past experience or of physical
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data from the laboratory. The success of the method hinges on the
availability of large computers, necessary because so much of the input
information is in the form, not of numbers, but of probability curves
rather than firm numbers. Operations research on city fire department
problems, bolstered by a backlog of statistical data from the data
collecting activity proposed under H.R. 6637, holds promise of sig-
nificant improvement of the efficiency of our fire services, such as by
replacing the present methods of choosing where and what new equip-
ment is needed, whether merging or relocating of stations would be
advantageous, how much fire reduction could be expected by shaving
2 minutes from the arrival time at a fire and what that timeshaving
would cost in equipment or relaying traffic lanes. It is a measure of
the times that the new chief of one of our large city fire departments
has a master's degree in operations analysis, earned while in the fire
service.
The House Joint Resolution 498 to establish a National Advisory

Commission on Fire Prevention and Control is a proposal to study
the fire problem for 18 months and make recommendations. There is
perhaps no problem the attack on which is not improved, somewhat
at least, by additional time spent on the planning phase; but on any
problem there comes a time when the problem is well enough defined
to justify getting on with it. I believe the problem of what we should
be doing about fire safety is in the latter category. I do not mean that
the planning phase should be stopped, rather that as in any healthy
industrial research activity the attack on the problem should be con-
tinuously modified and reoriented by those in responsible charge of
its direction. The "formulation of recommendations whereby the Na-
tion can reduce the destruction of life and property caused by fire in
its cities," called for by House Joint Resolution 498, is not something
one makes a report on. It is a never-ending activity which it is the ob-
jective of the Fire Research and Safety Act to provide for. Research
on fire, statistics gathering and interpretation, field experiments, and
planning continuously interact, each modifying the other; but this in-
teraction is most efficient when the research and the planning activities
are under the same management. It appears to me that four of the
seven "duties" of the National Advisory Commission (Nos. 1, 3, 4,
5) are of the nature of continuing activities better provided for in
H.R. 6637, activities analogous for example to the continuing activ-
ities of the British joint fire research organization or the Canadian
fire research board. I can see merit in a National Advisory Commis-
sion representing housing and urban development, other Federal de-
partments and agencies, fire departments, State and city fire mar-
shals, fire engineers fire insurance companies, and private research
organizations devotd to the fire area.
Such a commission could be helpful in representing, to the Fire

Research and Safety Center established under H.R. 6637, the some-
times diverse views of the various groups represented, and it would
be helpful in arriving at policy decisions as to the best direction of
research effort. But I believe we have sufficient knowledge of the fire
problem to proceed at once with the program called for under H.R.
6637, using the commission only as an advisory body. I was perhaps
misunderstood on this point at the Senate hearing on S. 1124. I was
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not and am not opposed to the commission if it is an advisory body
to the activity contemplated under H.R. 6637.
With an annual U.S. outlay of the order of $6 billion—I made some

calculations to make me think seven is nearer—associated with fires
(this includes direct losses plus the many indirect ones) the activities
sponsored under the Fire Research and Safety Act need reduce fire
costs only 10 percent to pay their cost 60 times over.
Mr. Rou-sx. Thank you, Professor Hottel. This is a very fine state-

ment. We are grateful for the contribution you made to these hear-
ings. We have with us this morning the chairman of the Committee
on Science and Astronautics, who is the author of this bill.
Mr. Miller, do you have any questions?
Mr. MILLER. No; I want to join in what you have to say about the

statement of Dr. Hottel. I think it is an excellent one. I also foresee
some of the problems he sets up here because fire control and preven-
tion, although it is a very old part of our Government, is one that I
think has never been fully attacked. I know some of the problems that
we are going to be concerned with, the fact that you may be stepping
on someone's sacred cat and the cat is going to holler. Yet, I believe
the time is long past when this should be attacked on a national scale.
I am certain that if we do this, we can at least set up the standards
for fire safety and protection.
The fire chiefs are quite jealous of their respective jurisdictions. I

know in the district I represent there are about four of them in a con-
tiguous area and although there is a great deal of cooperation among
them, there is also a great deal of jealousy that sometimes creeps in.
These people are dedicated people. Maybe they need something like
this. I feel they need something that will give them an objective to
shoot at.

Doctor, won't we also bump into, and I think you have pointed it
up here, certain standards of construction? I know that in California,
where we have some very rapidly growing areas, every once in a while
the laws have been relaxed, builders have been prone to go to the city
council and get certain relaxation. I don't know so much in the case
of fire, but 'I know adjacent to my own district, because they have not
allowed sufficient time for certain fills to settle, we have had a very
rainy season and have had some very expensive houses sliding down
into gulches. This isn't good. I believe if you violate some fundamental
laws that are well known to engineers in an effort to get on with the
job you take chances.
The bay area in California, those of us who are old enough to re-

member, are quite conscious that the great disaster was not so much
the earthquake as the breaking of fire mains and the lack of proper
fire protection such as, sources of water. I saw a little article on it just
the other day. It is a big problem. We certainly appreciate your con-
tribution, sir.
Dr. HorrEL. Thank you.
Mr. Rousx. Thank you.
I notice at one place you asked the question how much fire reduction

could be expected by shaving 2 minutes from the arrival time of the
firemen and what that time shaving could cost. Yesterday I suggested
something that I believe would not cost too much and that is that we
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have a uniform reporting telephone number throughout the nation,
a number that every child would learn in the first grade.
Mr. MOSHER. You mean a fire-reporting number?
Mr. RousH. Yes, where a person could go to a box or telephone

and immediately know the number. Do you have any comments on
that suggestion?
Dr. HOIYEL. To me this is one of the many things that ought to be

standardized about fire. There is no reason why fire should be treated
in a way that reflects the fact that you are from New England or
California. The reporting of fire statistics in such a way that when
any group makes a table of statistics it has to say: "But you mustn't
make comparisons because the data aren't comparable," amounts to
saying the data are meaningless. We can do nothing with them if they
are not comparable and why even bother to print them if they are not
usable. We need a uniformity in treating data and, as you say, in re-
porting fires, and what is good for one big city is at least worth our
hard thought for acceptance by another big city.
Mr. RousH. Mr. Mosher.
Mr. MOSHER. Dr. Hottel, I find your statement very useful and very

provocative all the way through, but I am particularly interested in
page 2 where you consider it a crucial need that a large fire be modeled
in a way which preserves the relative effects of the different forces of
nature but on smaller geometrical and time scales.
What is involved, I see an expensive operation. It needs to be done

but-
Dr. HorrEL. This is a technical problem I spent many weeks on it in

a graduate combustion class, and I am a little hesitant in saying much
about it here. Almost all you can say can be technical. I can give you
an example of the fact that you won't get a model if you are casual
about it. If I build a small house and set it on fire 
Mr. MOSHER. Can I interrupt you? What authority would have the

means to best accomplish this? I suspect that rather substantial costs
are involved. Isn't this right?
Dr. Hornm. Yes some of the work could be quite expensive. My

present view is that one needs a pressure centrifuge inside of which
to build small scale models to learn the limits on modeling, hopefully
to move back out of the centrifuge after you learn some of the laws.
In the course of building up the model laws one would have a pro-
gram that might involve an outlay of a large fraction of a million
dollars for a single piece of equipment. If we can afford electronic
accelerators that, run into billions, it seems that we ought to afford a
centrifugal model tank that would cost a fraction of a million.
Mr. MOSHER. That is exactly the point I am making, the type of

equipment that you just mentioned we have found in the past that
only the Federal Government can really subsidize that.
Dr. HOTTEL. Yes.
Mr. MOSHER. Is it your opinion that only the Federal Government

could subsidize a centrifuge of the type you are talking about?
Dr. HoTTEL. I think only the Federal Government could justify

the expense. An extremely public-minded private organization could
but probably would not. When you say "can afford," we have corpo-
rations which can afford a several million dollar expenditure, but they
could not justify it. The findings are applicable to the Nation, not just
the corporation.
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Mr. MOSHER. This is several millions rather than hundreds of mil-
lions?
Dr. HorrEL. Yes. The modeling study, I would say, is not expensive

in terms of space research; it is expensive in terms of present fire re-
search activities, a few millions.
Mr. Rousx. Mr. Chairman, I spent last week in California and

looked at another model which graphically portrayed to me the good
use and the effects that can come from such a model. In San Francisco,
the Corps of Army Engineers has constructed a model of the bay
area in which they simulate the tide. They simulate the flow of the
currents of the river. By the use of that model they can tell the effect
of a barrier which might be constructed to prevent the saline water
from going upstream, the effect of the siltation, or the effect of break-
water. This has been very useful and, according to the testimony of
these people, has saved millions of dollars in unnecessary construction
because they can simulate these various conditions before they actually
happen. If this experience can be transferred to the use of a model
in fighting or preventing fires, it would seem to me that it would be
very worth while.
Mr. DADDARIO. Mr. Brown.
Mr. BROWN: Professor, you have concluded your statement by saying

that one need only save 10 percent of the cost to pay their cost 60 times
over. It leaves the implication that we might save 10 percent; but have
you any way of making a reasonable guess?
Dr. HorrEL. There are areas in which I claim expertness; but I think

your guess is as good as mine as to how much we will, in fact, save by
a fire-research program. I think it is more than faith; I am convinced
that the saving will be large. I am in the area of guessing when I say
it is 10 percent or any other number.
Mr. BROWN. Even 1 percent would be highly favorable.
Mr. MILLER. Will you yield?
Mr. BROWN. Yes.
Mr. MILLER. You are talking of dollars. Would we save some lives?
Dr. HOTTEL. I am sure we would.
Mr. MILLER. How do you evaluate dollars and lives? We just had a

conflagration in Belgium, I believe, that killed 200 people. We
have had some pretty bad ones in this country, holocausts that
wiped people out. There is a human element. I don't know how you
translate lives into dollars.
How many people do we lose a year or are killed by fires?
Dr. HOTTEL. About 12,000.
Mr. MILLER. About 12,000?
Dr. HorrEL. Yes, sir.
Mr. MILLER. You cut that 10 percent, it would be a valuable asset.
Dr. HOTTEL. And those who do not die are in the worst way. There

is no kind of accident that you would rather less have than to be badly
burned, in terms of both pain and extreme medical costs.
Mr. BROWN. There is another area of questioning which has been

brought up by some of our colleagues on this committee. That is the
one of justifying the Federal role in this. Obviously the Federal Gov-
ernment is playing the role now. This would in effect establish the
Federal Government as the primary coordinating body, and so forth.
In an era in which we are talking about making the Post Office a pri-
vate corporation, is there any reason why this function could not be
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carried on by some sort of a private organization with encouragement
and support of the Federal Government equally well? I am not advo-
cating this course, but this is one of the inevitable questions that arises
in this kind of a discussion.
Dr. HOTTEL. There is a rather strong interaction between fire and

legislation which would make me hesitate to say that it would be
equally well done. I could not deny that it might be effective to set it up
as a nonprofit corporation, but I see no reason to do it that way.
In the case of mail operation there is a capacity to identify the cost

of handling every piece of mail. There will never be a capacity to
identify the saving from fire research. When I build a building some
parts of which are too fire resistant, I am spending money unneces-
sarily, money that is capable of being saved by research, but I am
absolutely unable to keep books on that kind of savings.
Mr. BROWN. I have no further questions.
Mr. Rousx. Are there any further questions?
Mr. MILLER. Excuse me. On page 2 you say this, and I would like to

emphasize this because this is to me very fundamental. I want to read
it to you and see if you still subscribe to it. "Our knowledge of fire is
largely empirical, unscientific, and grossly incomplete."
Dr. HOrrEL. I believe that, and I believe that those who have made

the important empirical contributions will agree with this. We must
rely on an empirical approach to problems when we don't yet under-
stand them. All we can do is describe the phenomenon and say, to
that extent we understand but we don't know why it works.
Mr. RousH. Mr. Yeager.
Mr. YEAGER. Just one question, Dr. Hottel. Since you have been asso-

ciated with the oil and chemical industries or their work, do you have
any notion of what sums those two industries as such may be putting
into fire research?
Dr. HOTrEL. No, I don't.
Mr. YEAGER. Thank you.
Mr. Rousx. Thank you very much, Dr. Hottel, for your

contribution.
Dr. HO'rrEL. Thank you.
Mr. RousH. Our next witness is Dr. John L. Bryan, president and

head, fire protection curOculum, University of Maryland. Dr. Bryan.
Do I understand, sir, that you have no prepared statement?
Dr. BRYAN. Yes

' 
sir.

Mr. Rou-sx. But you are prepared to comment upon the bill which
is before the subcommittee?

STATEMENT OF DR. JOHN L. BRYAN, PROFESSOR AND HEAD, FIRE
PROTECTION CURRICULUM, UNIVERSITY OF MARYLAND

Dr. BRYAN. First I would like to clarify that I am appearing as an
individual. I am not attempting to present the views of the University
of Maryland. I don't represent any national or local organization with
a large membership. I shall have to speak from my experience on a local
level and as an educator.
As to academic preparation and training, I am a psychologist so I

am interested not only in the engineering and scientific aspects but
the human aspects and the points Mr. Miller brought up in relation
to the savings not only in money but the savings in the loss of lives,
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injuries, and the loss that this poses on the citizen and the fire protec-
tive forces of the United States.
Now, I could quote national figures which have been quoted in hear-

ings here and before the Senate, and I believe that these are rather
meaningless because of the manner in which they are presently col-
lected and I believe they are rather meaningless to the citizen of the
United States whose contact with this problem arises when it affects
his community, and primarily when it affects his family.
Now, there has been a lot of talk on the research aspects on the bill,

and I would like to say first off, personally, I favor the House bill
6637 for the Fire Research and Safety Act. I believe it is long overdue,
and I would like to quote some examples from the problems we run
into in education in trying to turn out people who we feel, by prep-
aration academically, may help to improve your protective services in
insurance companies, in industry, in cities throughout the country.
In respect to this bill, when you talk of millions of dollars, this I

can understand, but I do not comprehend fully. We operate on a budg-
et of $42,000 at the University of Maryland for our program.
Mr. ROUSH. Do I understand that the University of Maryland is

one of the few, if not the only university in the country to give de-
grees in this area?
Dr. BRYAN. There are two, the University of Maryland and the

Illinois Institute of Technology. The Illinois Institute of Technology
started their program way back in 1903. We are a newcomer to the
field. We started our program in 1957. We turned out our first gradu-
ating class of four students in 1962. This June we will turn out 14
graduates.
Mr. ROUSH. You may proceed. I am sorry for the interruption. I

thought this was a good place to point out that there is not too much
work being done at a university level in this area.
Dr. BRYAN. There are other programs on a university level at the

technical or junior college level which have developed rather recently.
In 1937 Oklahoma State started a technology program with a 2-year
degree. Up to 1962 they were the only 2-year program in this country.
Now, the University of Southern California had a program in fire
administration. They still have, that is the University of Southern
California at Los Angeles. They have turned out people with a major
in fire administration under a degree of public administration and
through this program you have had a great number of firemen in
Los Angeles County and city who have gained baccalaureate degrees,
associate degrees, and even master's degrees. Now, as a result of this
experience, we have a phenomenon that is mushrooming right now of
many fire science and fire administration problems in -junior college,
oriented to the man who is in the professional fire service and trying
to give him academic professional training. I think this trend will con-
tinue. In Maryland we had the first such program started last Febru-
ary at Montgomery Junior College. This is what is needed to improve
the leadership and efficiency of your public fire departments. I believe
the trend will continue because the fire departments and the forward-
thinking fire officers are the ones that are pushing this trend and going
to the local colleges and saying, "Let is establish such a program," and
they have provided the impetus for this development.
I think the value of the Federal Government's participation would

be in the form of grants to develop curriculum for these programs, to
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provide equipment, and then to assist cities and communities, where
possible, in matching grants for the cost of people attending. Most
counties now will pay tuition and fees and expenses like this to assist
their personnel to upgrade themselves. This is the only way. you are
going to get the professional fire service upgraded. The majority of
people that come out of academic programs, such as our program, will
never go into the fire service. They do not go into it because the finan-
cial opportunities and the risks are adverse to their entering. They
will go into private industry, the Federal Government, and insurance
companies. .So, for the fire service to be upgraded, there have to be
academic educational opportunities available in their area .while they
are employed. I don't mean to downgrade the training activities that
are carried on. This is good to a point. But when you train a. man
in skills and specialized knowledge to do a job, you are not training
him to recognize problems that need research, that can be referred
to agencies for study. You aren't preparing him to be an administrator
so he can operate on a level where he should operate with county and
city managers, boards, building departments, and other agencies, so
I think this is a big trend and would be a place in which the Federal
Government could be of great assistance.
I would like to give a little experience at Maryland that we have

had with our program. We have had support from only two groups
in the establishment of our program and the operation of it. And
these groups are other than the State government, which has provided
the basic funds. We have had financial aid and scholarships from the
firemen organizations and most of these in our area are volunteer
organizations. Secondly, the stock insurance companies, these stock
insurance companies have provided scholarships and aid to students
on cooperative programs whereby the student goes to school and then
he is committed to work after he graduates with the insurance com-
pany. The Illinois Insitute of Technology has had the identical sort
of program since 1920. We have had no support other than from these
two groups. Now even though in our program we get a great majority
of people from outside the State, the State provides the majority of
the support. We have students from eight States outside of the State
of Maryland. Most of these come under the insurance scholarships.
Most of these people also are students who would not be able to afford
a college education without the insurance assistance. So this is a type
of cooperative program. What I feel would be advantageous would
also be cooperative programs with cities and counties from their fire
department, fire marshal's offices, and the building departments. We
have had a trend locally in the last 2 years where building depart-
ments in this area have hired alumni from our program and put them
into the. building department to review their building ordinances,
their building plans of new construction and modifications from a
fire-protection standpoint,. Now, the majority of the features in any
building code are concerned with fire safety and when you think
about it, it is a little bit tragic that it has taken us this long to
use qualified people to review plans when the majority of the building
code requirements relate to fire safety and this is a trend that we
have had in this area.
The State fire marshal in Maryland has hired one graduate. Prince

Georges County hired the first, and they now have a student working
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part time with a graduate fire protection engineer. The city of Alex-
andria has had a vacancy since July which they haven't been able
to fill because there are no qualified people available. Washington,
D.C., has a position in the Fire Prevention Bureau; it is a civilian
position for a fire protection engineer to do the same sort of work in
the Fire Prevention Division. This is a trend that I think will con-
tinue. The city of Philadelphia has taken a student for this summer.
They have established the position as being permanent, not in the
building department but as an aid to the fire commissioner to identify
areas where engineering study and research could be applied to assist
the Philadelphia Fire Department. I think this is very important. I
think it is a trend that will continue. The problem is: You don't have
the people to fill these opportunities that are developing. We had six
job opportunities for every student coming out this June. This is
bad for us because people are coming to interview and they can't get
the students. It is bad for the profession and it is bad for the Nation.
So I think we need more programs of this type.
Secondly, we have no graduate program in fire protection engineer-

ing in the United States. Illinois Institute of Technology did offer a
program with a master's degree in the period from 1934 to 1940 and
they granted, I understand, three master's degrees in fire protection
engineering. That program was discontinued in 1940. There has been
no graduate program in the United States since that time and to have
university based fire research you have to have a graduate program.
To have a graduate program, you need expensive equipment. You
need expensive facilities and it is impossible to find support at the
present time for these facilities. So I feel graduate programs are
greatly needed in this area and especially if the fire services are going
to identify problems in their communities that need study, you need
people with graduate training that can recognize problems. The only
people that see no problems in fire protection are the people that are
not trained to recognize the problems that are there.
Mr. DADDARIO. Do you see, Dr. Bryan, this legislation before us

and especially in this place where it emphasizes grants, helping to
develop graduate capabilities in this area?
Dr. BRYAN. I would think in this area the grant for equipment and

facilities would be the most helpful to establish graduate programs.
We have to make projections at the university on the development of
our department every 5 years. We made our last projection in 1965.
At that time we projected that by 1975 we would have enough under-
graduate students going out at the present rate of production to justify
the establishment of a graduate program.
We were planning on this development at that time. At that time, in

1975 we will try to find funds to provide laboratories and equipment.
If we don't get that, we won't have a graduate program, regardless of
the need for a program.
Mr. DADDARIO. Recognizing the need for such graduate study and

the expense, and as you contemplate ways and means through which
you will obtain funds because you have a program, you must have
some idea as to where these funds ought to come from so that you can
have the kind of program you would like, and I would like the benefit
of your opinion about that.



186 FIRE RESEARCH AND SAFETY ACT OF 1967

Dr. BRYAN. Ideally I would like to see funds come from the Federal
Government because our students are drawn not from a local area but
from a regional area as I indicated. Graduate students would be drawn
almost nationally since there are no graduate programs, so obviously
the first few graduate programs will draw people who have interest in
the area and a lot of this interest comes from people who are working
in the area in Federal and private agencies. They want to work for
graduate degrees. Every year we have had two or three students from
local or Federal agencies who are undergraduate people who desire
additional studies. They come to us and we have no graduate. program
so they take a few of the undergraduate courses on a part-time basis.
This is a means for them to pick up technical information, but it is very
inadequate when you compare it to a graduate program.
Mr. DADDARIO. What are your plans? You have said you see a need

for this and you have developed a program for graduate studies into
the 1970's. What are you talking about so far as number of students,
facilities, equipment? What do your cost analyses show this to be?
Give us an idea of that if you can at this time. If you could it would
be helpful to us.
Dr. BRYAN. We have projected that we would like to start a gradu-

ate program in 1975. We know we would need three additional faculty
members for it. In terms of the cost of our facilities, in one of our design
programs, in the course on fluids and systems we have had the students
design, and we have worked with civil engineering, the equipment
necessary for a fluids and systems laboratory.
We have also incorporated in this what we feel would be needed to

carry on a student graduate research project in the area of fire phe-
nomenon and behavior. We have come up with a preliminary plan
which we had to submit. The cost of these facilities would be roughly
half a million dollars. This would be equipment within a building and
so on.
By 1970 our thinking here might change. This is what it is at the

present time.
Mr. DADDARIO. How many students would you accommodate?
Dr. BRYAN. We would expect in 1975 the initial program for a

master's degree only, and this is very tentative, we would expect to
start out with half a dozen to a dozen students as the initial input. This
is based on the present rate of production in this country. We are get-
ting about 20 undergraduate fire protection engineers out of the Illi-
nois Institute of Technology and the University of Maryland together
a year.
. Professor Jensen told me last Friday that their present enrollment
is 47 students. Our present enrollment is 83. This is total, all 4 years.
Mr. DADDARIO. Your ideas then form themselves around what we

could label a pilot program?
Dr. BRYAN. These could be pilot or demonstration programs.
. Mr. DADDARIO. If we were to look at it that way and experiment a
bit, we could then shake it out and come up with what would be a
program which could most likely be used in other places as well?
Dr: BRYAN. That is riffht, a model for other sections of the country.

In this respect I would like to say that I feel just as strongly support
has to be put into the fire science programs which have developed
out of the professional fire service in terms of upgrading their person-
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nel. I feel that the real impact of any Federal efforts in this area will
be measured two ways: By the fire research conducted through grants,
contracts, and Federal agencies as this information is fed back to the
local areas, let us say to the battleline. And here I am talking about
the building departments, the fire department, the fire prevention
people in every community. But then secondly, you have to prepare
in those agencies people that can utilize this information that is fed to
them and then secondly, that can recognize areas where we need addi-
tional information and make suggestions for study to the people con-
ducting the research.
There is no reason that we couldn't have research bureaus in every

large city fire department many police departments have them. There
are only one or two fire departments that have a research bureau and
most of these are in California. There is no reason why this could not
be incorporated into a fire department and it would be very beneficial.
This is what Philadelphia has in mind with employing this student
for the summer, not that they would conduct the research but to analyze
the problem from their operations and identify areas for study. This
is what a research bureau could do in the fire department and, par-
ticularly again in terms not only of economics in dollars and cents
but where are they getting their fire injuries? Where are they getting
their deaths in their fires and secondly, where are they getting their
injuries to their own people and their deaths to their own people? The
fire departments in the United States fight fires the best way they know
how, but essentially this is the same way fires have been fought 50
years ago.
Mr. DADDARIO. At the root of the problem then is the training of

adequate personnel to do this kind of work?
Dr. BRYAN. Not only that, but with your operations research to

give them the advantage of improved methods and With human engi-
neering into equipment design. The equipment developed by people for
fire protection today is developed by the manufacturer, and he can
sell all he can produce regardless of its inadequacies, so he is not in-
terested in improving his equipment. I will give you an example. We
require the senior students to do a research project. This basically
should not be done in an undergraduate program. We do not have a
graduate program. We do it for two reasons. It gives the students
the ability to read technical publications and evaluate them. Second-
ly, it gives them an opportunity to review literature, prepare a study,
formulate hypotheses, and carry through an experiment or an an-
alytical study. They are very restricted. We have about $400 to buy
equipment and provide equipment for models and other supplies. For
14 students this doesn't go very far. One student wanted to evaluate
the use of synthetic fiber firehose which has come out in the last 5 or
6 years as opposed to the cotton fiber, under heat conditions, abrasion,
et cetera. He wanted three 50-foot sections of two-and-a-half-inch
hose. We wrote six manufacturers on university stationery requesting
could they supply this amount of hose for the project, explaining why,
and the purpose of it. We got no answer from two. The four who
replied all declined to supply the hose. Three of the four, although
they could not supply the hose, wanted the copy of the research report.
They wanted the information, but they would not put in approximate-
ly $300, the cost of the hose, to get the information. They are produc-
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ing synthetic hose; they can sell it, so they are not particularly con-
cerned with the evaluation of the hose as long as they can sell what
they are producing.
Mr. DADDARIO. How can they meet the specifications if they don't

know—
Dr. BRYAN. They can meet standards and these are established

by Underwriters Laboratories. This was not a question of standards;
this was a question of trying to evaluate the comparative effectiveness
in relation to abrasiveness, heat, and other variables of the firehose:
Mr. DADDARIO. Unless that is done, Dr. Bryan, how can this equip-

ment be improved? My question goes not to the fact that they meet
a standard which, as you call our attention to it is the least common
denominator at best, but how can you come to some judgment about
where you go unless you conduct these tests which you refer to and
which appear to be basic in nature?
Dr. BRYAN. What is done now is that every fire department evalu-

ates—in other words, if a fire department has a problem, they evalu-
ate it from their usage of the hose. In other words, if they have some
hose that tends to wear out from abrasion, they will switch to another
type or another manufacturer. Many times this is not even done on
the basis of experience. It is done on the basis of opinion.
Mr. DADDARIO. You touched on the need to improve equipment. The

equipment which is presently available, is it adhered to more because it
can be produced and whatever is produced will be, as you say, snapped
up—what work is going on as you know anywhere in private indus-
try or in government in this field of research? For example, you have
not seen the statement but yesterday we had some Forest Service
people in here talking about research work they had done to which they
attribute improvement in equipment and handtools and whatnot. As
you look at this whole field and see the amount of work which is being
done, how do you evaluate it? How should it be improved and who
ought to do it?
Dr. BRYAN. The type of work that the Forest Service is doing is

not done by any one agency for the urban fire services. A particular
fire department might want to evaluate some equipment and they
will make an empirical study and they may get opinions of users in
other departments, but they have a problem with a particular piece
of equipment, they might determine if any other Federal agency had
studied it or other people. The university continually gets requests
from fire service protective departments for the evaluation of protec-
tive breathing equipment, clothing, nozzles. We ran a study with
Federal money in 1954 on the evaluation of fog nozzles and it was very
adequate at that time. It led to some good improvements in design.
A constant flow fog nozzle came out. Five thousand dollars were
obtained from the Office of Civil Defense, from Operation Fire Stop,
which was the first major study of outside fires, and was directed
by Mr. Layman who was formerly the Director of Fire Services in
OCD. We got $5,000 of that money through his efforts primarily to
study fog nozzles and out of that we got the constant-flow nozzle.
That was 1954. Most of those nozzles studied at that time—the ma-
jority of them are no longer being used, so the nozzles presently in
use, of course, should be evaluated. Breathing apparatus are rated
by the Bureau of Mines. You get a standard rating.
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We have a rating for a self-contained air mask from the Bureau of
Mines. The fire departments found out that there were people using
it, and they didn't get the time it was rated for. So what happened?
We have had some studies, a senior student last year ran a study
through the cooperation of the fire service extension department. The
study indicated the time of the usage related to the physical condition
of the user, the experience of the user, how many times he used the
mask previously, the type of work he did using the mask, exertion,
whether it was a heated or a nonheated atmosphere. This was infor-
mation that could be applied to the fire department's using the mask,
but as for this information being used by designers of the mask, I am
not sure it ever gets back to them. This would lee the value of the pro-
posal contained in your Fire Research and Safety Act for an informa-
tion clearinghouse. I find it impossible to keep up with what is going
on in this field right now.
I just came back from San Antonio where the Air Force has devel-

oped a protection system for their hyperbaric chambers after the fire
last January, after Apollo, when they lost three men. What they are
using is nothing new; it is basic equipment. What is unique is how they
applied it. There were 250 people, and the majority were from Gov-
ernment agencies. The fact is that speakers there presented informa-
tion—one from England, from the Royal Air Force, presented the
studies they did in 1963 that very few people knew anything about.
So this dissemination of information is, in my opinion, one of the
strongest points for this act so that everybody can benefit from what
everybody does, whether you are at College Park or in England or at
Brooks Air Force Base or at the Forest Service laboratories.
Mr. DADDARIO. I would expect that would be so Dr. Bryan, but I

find it somewhat amazing that these basic things have not been done.
You talk about the use of the gas mask and the size of the person, the
number of times he uses it, and the skills with which he uses it. These
things would appear to me to be fundamental steps which every manu-
facturer could explain to you. This information would be available to
every new fireman who was hired.
Dr. BRYAN. Let me say that this may have been done somewhere

else, but the fact was, in Maryland when this problem came up, we
did not have the information, so we had to try to develop it ourselves.
Now,somebody in Georgia may have this problem tomorrow, and they
may do the same thing, go ahead and make an empirical study, but it
was not available from the manufacturers.
Mr. DADDARIO. It seems quite a casual approach that we are all mak-

ing to this.
Dr. BRYAN. Very true. But the manufacturer makes a product and

as long as it sells he is not worried. If a competitor comes along and
starts affecting his sales, then he wants to know why his equipment is
not selling. But as long as he can sell what he is producing, and this is
my personal observation, he is not interested in improving. I know
an equipment manufacturer for pumpers that continually put the
pumping controls on the officer's side, not the driver's side, of the equip-
ment for years.
When you asked him why, he said this keeps the pump operator out

of the street. In fire department operations you connect with a hydrant
whether it is on the right or wrong side of the street, the cloqest one.

80-730-67-13
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All this meant was every time that man went into operation he had to
run around the vehicle, even for a booster line of 15 gallons a minute,
and any human engineering analysis would have picked this up im-
mediately. This was done for years and this was the answer you got
when you asked the manufacturer why he put the pump controls on
that side. He has since gone to the driver's side where the majority of
the manufacturers have them.
Mr. DADDARIO. Information of this basic kind needs to be put to-

gether so that it can be best understood and disseminated in a standard
way so that it gets to all of the people who need it relatively in the same
form?
Dr. BRYAN. That is right.
Mr. DADDARIO. In this area you really don't need much research.

This would appear to me to be just a bit of hard work that could be
done through the use of the machinery we would set up as a result of
this legislation. Then some of this great research that everyone is talk-
ing about could then be built up on top of that. We are not really
talking about research. This is a point that seems to be coming up time
and time again.
Dr. BRYAN. What you essentially need, in my opinion is the re-

search as Professor Hottel pointed out on the basic understanding of
fire because we don't understand it. But with this we need the dis-
semination of information as it is developed in the country, and
we need an agency whereby the research can be related to the prob-
lems that are causing your losses in terms of dollars and lives. This
has to be at the local level. You can't attack the loss of lives from fire
from a national standpoint because they come from the local area.
You have got to find out what is causing your loss of life in fires in
the different communities. In New England it may be heating equip-
ment in the winter. I don't know what it is. But this certainly
wouldn't be the problem in southwestern Texas and New Mexico.
They are having loss of lives in fires, so the value of this will be as
it is applied on the local level, and it will not be applied on the local
level unless you also have the educational facilities to improve your
professional people that have these responsibilities to use the research,
and then also, to identify problems that may be applicable to research
solutions whether it is basic or applied research. This is, in my opinion,
what is needed.
The fire service in this country is dedicated, and they want educa-

tion. Captain Yocum, who is right here, comes in and bothers me
all the time. "When are you going to offer courses at night so that
the firemen who work in the area and have the problems can come
in and get some education?" I think from the statement of the National
Firefighters groups and chiefs, that by and large most of them realize
they are faced with problems that they don't have the capability
academically to solve and they want the education. That is why we
have had the development of these 2-year programs, and we are going
to have 4-year programs for firemen. We have got to have them. The
fire chief in a city that administers a budget like the city of Balti-
more of $18 million and has close to a thousand men is a college
graduate now—the first one in the history of the Baltimore Fire
Department, and they have made more improvements in the last
5 years than in the previous 50 years. I don't know that you can,
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directly correlate this to the training and leadership ability of this
man, but there must be some connection,. and you need these types
of individuals, not just in large cities but in every city of the United
States where they have a fire problem, and there isn't a city in this
country that doesn't have a fire problem. Some of the cities don't
recognize it, but it is there. 
I would like to say at this point, also in relation to education, the

National Fire Protection Association has never supported with $1 of
money any educational effort in terms of training or academic prep-
aration in the United States. The most you will get from the Na-
tional Fire Protection Association is somebody to come down and talkto a seminar. Now why? Because they haven't had the funds to do this,
and I am not sure that they should do it either. Education has to be
suited as far as the fire services are concerned to the local area needs.In other words, if we would bring a lecturer in from New York Cityor even Baltimore to talk to a seminar put on by the fire service ex-
tension, such as they have on staff and command operations, wherethey simulate the placement of companies and tactics for a large fire—he would be out of place, because he has different resources, differentorganization from a volunteer department. So we teach this, the fireservice extension, I say we—I don't, John Hoglund who is here fromthe fire service extension, it is one of his areas, and he does very well—they teach it where a chief is not talking to the companies under hiscommand with paid men but he has to work with chiefs from 15 or 20individual fire companies, and it is an entirely different problem. Al-though the fundamentals are the same, here you get into problems ofhuman relationships and administration. So your education the way itis developing for the fire service in community colleges, and localState colleges I believe is very good. We just need to support theseefforts in terms of equipment grants and facilities to let them growfaster.
I had a young man who called me from Arizona who works for aFederal agency. He is an alumni of our program. They are trying toget a 2-year program started in Tucson, and he wanted to know, didI think the Federal Government would have any matching grants forequipment or anything to start such a program? I told him go aheadand start your program the best way you can and don't wait for theFederal Government, because we have been waiting for the FederalGovernment for years. And he will have a program just as we have andhe will do the best he can. We will continue to have a program whetherthis bill or any other bill passes, so the real point is the assistance wewould get for the existing programs and for the development of new,programs from an educator's viewpoint and from a fire service view-point. I think I can talkfrom the viewpoint of the fire service sinceI have had 26 years experience in the fire service. I am still a volunteerfireman. When the need arises I still operate the equipment. I do thisfor two primary reasons. I don't think you can teach any area if youisolate yourself from the basic problems that the basic man has to face.At the present time the fireman in the United States has to face situa-tions and conditions, as far as he is concerned, with techniques andtools that have been very little improved over the 'past 25 years. LloydLayman, who is here, perfected techniques of fog firefighting. We havehad that. We have had improved masks and improved communica-
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tions, in terms of radio. Outside of these basic factors our impro
ve-

ments have been very limited.
Mr. DADDARIO. YOU must have joined the volunteer fire department

because it is a lot of fun, too?
Dr. BRYAN. Well, basically, and I recognize this I am a student o

f

psychology and fire protection—I am not an expert anything; I am

a perpaual student—it keeps me in touch with the problems of 
the

basic individual.
Secondly, it makes me feel good. I feel when I can go out and help

in an emergency situation, I am helping somebody else. This makes

me feel goodso I do it for self-satisfaction.
Mr. DADDARIO. You bring up an important point. We have been con-

erned about science, research, and development everywhere t
hrough-

out the errantry. i% fPw years nqo we had TIPP rimrs on an imp
ortant

problem involving geographical distribution of Federal funds for
 re-

search Mr. Roush hnq been particularly active in this subject.
 When

you gave advice to people in .A rizona to start their program and no
t

wn if for the Federal Government, you were somewhat critical of the

Federal Government. The fact is that we found during the cours
e of

these studies and it was one of the basic considerations, that t
here

must be local initiative, drive, and the development of capabilities t
o

which the Federal Government can give support.

We did not feel that it was the Federal Government's responsibi
lity

to go everywhere throughout the country and to develop comp
etence

just because it decided that it ought to be done. The idea of local ini
tia-

tive, drive, and participation—the desire to risk capital either through

the university, local industry, insurance companies, or people in this

area of responsibility, is a very important part. The study showed that

places where great improvement had come about in attracting research

funds, not just Federal but private as well, developed by the impetus

that came from within rather than from without.
Dr. BRYAN. I didn't mean to be critical.
Mr. DADDARIO. I understand. I am not being critical of what you said

because I recognize it as being said with objectivity in mind.
I am pointing this out because the advice you gave was, I think, not

only good, but imperative in anything that is done. Those people in
the concerned community outside of the Federal Establishment who
see problems and move to meet them then are the ones who lead the
Government toward the development of policy in these areas. It is a
very healthy situation.
What I think we are seeing here is the natural evolvement of legisla-

tion through this particular process. The unfortunate part of it is that
it is extremely late and we should have been at this task much sooner,
but I think we all have to share the responsib lily.
Dr. BRYAN. The reason I told him to go ahead was because they had

the initiative and they had the enthusiasm for the program and if
they had paused and waited for any action, not only from the Federal
Government or from the State, then they would- lose their momentum
and this is what I was concerned about.
Mr. DADDARIO. Mr. Roush?
Mr. Roust'. No questions.
Mr. DADDARIO. Dr. Bryan, I would hope we might be able to address

questions to you for the record and perhaps have an additional oppor-
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tunity to talk to you as we run into problems as we go along. You are
nearby and I hope we can give you a call and have you come in and
talk to us informally about some of this as we begin putting it to-
gether. I would appreciate that.
(Additional questions submitted and the answers thereto are as

follows:)
(Question 1:) Could you describe the efforts that have been made by the Uni-

versity to secure grants or other financial assistance for the ,fire protection
curriculum from the private sector?
(Response to question 1:) The financial assistance that has been secured for

the fire protection curriculum has been developed by the efforts of the faculty of
the curriculum and the staff of the Fire Service Extension Department. The
faculty at the present time consists of two persons, one professor on a twelve
month contract and one assistant professor on a ten month contract. It should be
realized that prior to September, 1960, the faculty consisted of one person, and
we have now the budgetary authorization to hire an additional faculty member.
The financial assistance for our program has been developed through personal
and professional contacts with some limited success in the form of donations of
equipment, and the establishment of scholarships and grants for students.
In 1957 we approached Mr. Frederick W. Doremus, who was then Manager of

the Eastern Underwriters Association, in relation to the establishment of a co-
operative scholarship program. This program was established with the initial
students entering the University of Maryland in September of 1959, and has been
continued under The Fire Insurance Research and Actuarial Association with the
able cooperation of Mr. James E. Blowers. The scholarships established under
this program finance the full costs of tuition, fees, lodging, and board of the stu-
dent, for the time required to complete his baccalaureate degree. The student is
also employed by the insurance rating bureau in one of the eleven North Eastern
States during the summer vacation periods, and for a period of four years follow-
ing graduation. The stock insurance companies which provide the finances for
this program have benefited with the introduction of technically competent in-
dividuals into the insurance rating bureaus and into the insurance companies.
The fire protection curriculum has received the benefit of obtaining highly quali-
fied students for the program from areas outside of the State of Maryland. This
program is currently requiring an expenditure by the stock insurance companies
of approximately $75,000 to $80,000 per year. These stock insurance companies
have also supported a similar scholarship program, since 1920 at the Illinois In-
stitute of Technology. The Illinois Institute of Technology program is adminis-
tered for the stock insurance companies by the Western Actuarial Bureau.
We have also been modestly successful in obtaining the establishment of scholar-

ships and grants to defray the expenses for the tuition and fees of students from
within the state of Maryland. There are presently six organizations offering such
awards, with the expenditure varying from $375 to $600 per year per student.
These organizations are: The Nationwide Mutual Insurance Company, The Mary-
land State Firemen's Association, The Ladies Auxiliary to the Maryland State
Firemen's Association, The Anne Arundel County Volunteer Firemen's Associa-
tion. The Prince Georges County Volunteer Firemen's Association, and the Balti-
more County Volunteer Firemen's Association.
We have actively sought and received donations of materials and equipment

from private concerns within the fire protection industry, and the building ma-
terials industry. The manufacturers of automatic sprinkler systems, and fire
detection equipment have been extremely helpful in the donation and installa-
tion of equipment. At the present time there is approximately $20,000 worth of
equipment installed in the Laboratory Area of the Fire Service Building. Equip-
ment has been donated and installed by the following organizations: The Reliable
Automatic Sprinkler Company, Inc., The Viking Corporation, Central Automatic
Sprinkler Company, The Star Sprinkler Company, The Globe Sprinkler Company,
Automatic Sprinkler Corporation of America, The Grimes Sprinkler Company,
Grinnell Company, Inc., The American District Telegraph Company, Pyrotronics
Incorporated, and The Notifier Corporation.
Some of the private companies which produce building and chemical materials

have been of assistance in providing samples a products to be utilized by the
senior students in their undergraduate research projects. This assistance has
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been of a limited nature involving an expenditure of from $50 to $200, an
d has

been essential for us to be able to conduct the very limited type of undergraduate

research projects we have required from the students. The following organiza-

tions have donated materials since 1962 for this purpose: The Acoustica
l Ma-

terials Association, The Marvel Plastics Company, The Star Sprinkler Corpora-

tion, and the Ocean Chemical Company.
The Rohm and Haas Company is the only private organization that we have

been able to induce to supply any instructional or testing equipment on a dona-

tion basis. This company in 1965 donated an XP-2 Smoke Density Chamber to

the fire protection curriculum for use in our pyrometric laboratory. This test

equipment has a financial value of approximately $750.
(Question 2:) How much work has gone into securing research money from

private sources?
(Response to question 2:) The Fire Protection Curriculum of the University of

Maryland has not actively sought research funds from governmental or private

sources. To properly conduct academically based research requires a graduate

program of study, a graduate faculty, special laboratory equipment and 'special

facilities, which we presently lack. Therefore, we have not sought such research

funds since we have not been in a position to utilize these funds in a valid,

comprehensive and intelligent manner. Under our 'present projected development

of the fire protection curriculum (based on our 'present limited resources) we

expect to establish a graduate degree program in 1975. Thus, we would expect

to initiate the active 'solicitation of research funds about 1973.

(Question 3:) Is there any logical explanation for the limited number of

schools that offer a degree in Fire Protection Engineering?

(Response to question 3:) The development of a new degree program in an

institution of higher learning is dependent in my opinion on several critical

factors.
First, there must be valid evidence presented to the administration of the

university or college for justification as to the need for the program. This justi-
fication is usually presented in the form of a proposal with documentation from
interested private and governmental organizations located in the area served
by the institution. The state and local chapters of the professional organizations
are most effective when they are available to participate in this effort. However,
the'Society of Fire Protection Engineers is just 'beginning to become an effective
organization in this respect, since they were only formed in 1950 and presently
have a limited membership of approximately 1500 members. In the initiation of
the Fire Protection Curriculum at the University of Maryland the major support
land justification for the establishment of the program was developed by the
Maryland IState Firemen's Association. This support culminated in a legislative
appropriation to the University of Maryland for the initial operation of the
program. Thus, there must be support from the local communities with the local
initiative for the initiation of new programs, and this type of support has not
been generated in many sections of the United 'States.

Secondly, the initiation of a Fire Protection Engineering program, as is true
with any engineering program, requires rather extensive laboratory facilities,
and equipment of a specific nature. The present facilities at the University of
Maryland utilized by both the Fire Protection Curriculum and the Fire Service
Extension Department represent a capital investment for buildings and fa-
cilities of approximately $400,000 with an additional $100,000 in equipment.
These facilities were developed for the Fire Service Extension Department, and
had these facilities not been available for joint use by the Fire Protection Cur-
riculum. I seriously doubt that such a program would have been initiated at the
University of Maryland. Therefore, the initiation of fire protection engineering
programs requires a rather sizeable initial expenditure of funds from the re-
sources of the institution. Thus, many institutions lack the financial resources
to initiate such programs. Since 1963, I have had correspondence with the follow-
ing institutions in relation to the initiation of a fire protection engineering
program, 'and none of these institutions to date have established programs:
Georgia Institute of Technology, Michigan State University, University of
Miami, Georgia State College, The University of Tennessee, and California State
College at Long Beach.

Thirdly, the establishment of a fire protection engineering program is depend-
ent upon the availability of qualified faculty personnel. Faculty personnel must
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possess graduate degrees and' have obtained some professional experience infire protection engineering. Thus, we are severely limited in the developmentof faculty personnel due to the lack of graduate programs in fire protectionengineering. It takes a rather versatile individual to obtain a graduate degreein an area of study unrelated to hiS major area of undergraduate study, andusually the individual must obtain additional undergraduate courses in thearea of study for his graduate degree. We have just completed a search forpotential faculty personnel for the authorized position in our program. We locatedsix individuals with a graduate degree and professional experience in fire pro.tection engineering in the United States. From these six individuals we havebeen able to interest two gentlemen in joining our faculty. Thus, at the presenttime there is a scarcity of personnel within the United States with the minimumqualifications for faculty service and there are no established programs for thedevelopment of such personnel. I believe this scarcity of potential faculty per-sonnel is a valid problem which has hampered the development of fire protectionengineering programs.
(Question 4:) Are your fire protection courses incorporated in other engi-neering specialities, i.e., structural engineering, architectural engineering, etc.?
(Response to question 4:) The fire protection courses at the University ofMaryland are not required courses in any of the other five engineering de-partments, listed below: Aerospace Engineering, Civil Engineering, MechanicalEngineering, Electrical Engineering, and Chemical Engineering. However, thejunior and senior level courses are accepted as elective courses for studentsmajoring in the other 'engineering departments, and for students majoring inother Colleges within the University of Maryland. We have had students en-rolled in fire protection courses from the following departments: Public Ad-ministration, Industrial Education, Secondary Education, Civil Engineering,Mechanical Engineering, Electrical Engineering, Rosiness Administration, andHealth Education.

Mr. DADDARIO. Do you have anything further to add ? You are insupport of the legislation?
Dr. BRYAN. Ob., definitely. Definitely. As I indicated, I would havebeen in support of it 20 years ago if it had come up. The only thingthat I would like to say is that I think that the big impact of thislegislation will be how it affects the local communities and this is theimportance of it—the research as it is applied to the local communitiesand by this I mean large cities as well as small cities. We have had alot of national efforts but they don't have an impact on the local areaand this is where your losses are.
Thank you. 
Mr. DADDARIO. We would like now to hear from Commissioner RobertLowery, of the city of New York. Commissioner Lowery.
Mr. LOWERY. Thank you.
Mr. DADDARIO. I understand you have a prepared statement which•you gave to the Senate when you appeared before Mr. Magnuson'scommittee.
Mr. LOWERY. That is correct. I have resubmitted it. I think I coveredin general terms the position of my department, the city of -New York,but I was asked if I would come back again to Washington and I wel-comed-the opportunity because we feel so strongly about the need forthis legislation that I feel that if I can in any way make a contributiontoward its passage, it is something I very definitely wish to do.
Mr. DADDARIO. Commissioner, we have your statement. It is in therecord of the Senate hearings.
Give us an idea of why you support the legislation and what youthink it will do and how you believe it will be helpful to you and what

is the cost of it in a major city.
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STATEMENT OF ROBERT 0. LOWERY, FIRE COMMISSIONER,

NEW YORK CITY, N.Y.

Mr. LOWERY. I will outline a few problems that apply generally, that

apply nationally. I believe a national effort is needed to resolve and

coordinate some of these problems.
Mr. DADDARIO. Yes.
Mr. LOWERY. Fire departments throughout the country have been

plagued for many years with a rising incidence of false alarms. More

than 25 percent of the street box alarms that were pulled in New York

City last year were for false alarms and the past decade has seen a

300-percent increase of transmission of false alarms in New York City
and last year they totaled 38,000.
To demonstrate the magnitude of this problem on a national basis

and the direction in which we are going, I would like to cite the ex-
perience of Chicago in 1965. Nine out of every 10 fire alarms trans-
mitted from street boxes in Chicago in the year 1965 were false alarms.
The needless running of apparatus in response to false alarms results
in stripping areas of protection; increasing vehicular accidents and
injuries resulting therefrom; also it results in useless wear and tear
on apparatus and the diminishing of fire protection. We know that
these false alarms in the main are transmitted by children and teen-
agers and this problem has been widely discussed and explored by
fire administrators and educators.
Many approaches have been attempted in order to limit the problem,

but we have been unsuccessful. I think this is an area in which a na-
tional effort must very definitely be made. Millions of dollars have
been expended in the development and installation of fire alarm cable
plants. It is only a question of time before we won't need the street
alarm box. I might point outi--we won't be able to use it; I shouldn't
say we won't need it.
In the city of Los Angeles, in an area where this became a critical

problem, they removed the fire alarm boxes and are now relying on
other means of transmission.
Another great area of need is the development of a uniform fire re-

porting system throughout the Nation. Present fire departments clas-
sify fires differently and if we are to draw meaningful conclusions
from statistics generated, it is essential that every fire department
classify fires in the same manner. Properly developed statistical data
will assist in developing fire prevention programs and will point up
the need for corrective legislation.
Another area in which we must move is the area of fire investigation.
Mr. DADDARIO. Before you get into that, on this question of stand-

ardization and reporting of fires, why is this a problem since you peo-
ple are in the firefighting business and you do have means to keep in
touch with each other, what is it that has prevented the development of
a standard or best way to report?
Mr. LOWERY. I can only answer that based on my information and

knowledge and it is highly personalized, and I would say generally
it is because there has been no national correlation of fire statistics
other than through the National Fire Protection Association, through
the insurance companies. I think there was a similar problem with
crime reporting.
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Mr. DADDARIO. There has been no way through which it can be
proven out that there is a better way to do it than that which you are
using at the present time?
Mr. LOWERY. I don't quite follow that.
Mr. DADDARIO. Since you are all reporting differently?
Mr. LOWERY. Yes?
Mr. DADDARIO. You do have an opportunity to see what others are

doing?
Mr. LOWERY. Yes.
Mr. DADDARIO. You can improve your own from time to time?
Mr. LOWERY. But it is not standardized.
Mr. DADDARIO. It is not standardized?
Mr. LOWERY. Yes.
Mr. DADDARIO. Somebody has to prove out 
Mr. LOWERY. Yes.
Mr. DADDARIO (continuing) . That there is a best way to do it?
Mr. LOWERY. That is correct. That has not been done to date. As I

recall a number of years ago there was a problem of crime reporting.
I recall in my city, New fork, the crime statistics were unacceptable
because of the manner in which they were compiled. I think as we go
from city to city what constitutes a fire, definition of it, reporting
means—they differ based on the city, the way it is developed, the sta-
tistical data, the recordkeeping. And I believe that there should be
some national standard set.
Mr. DADDARIO. Thank you.
Mr. LOWERY. Fire statistical reporting is an area that can be im-

proved through national coordination. Information on arson fire is not
available on a national basis and there is little knowledge on arson in-
vestigation at State and local levels. I personally feel that research in
this area will produce startling information and will stimulate efforts
to control this very serious crime.
Another urgent problem is one that most of the large urban areas,

the fire departments in these areas are faced with heavy fire problem
in depressed areas, the older residential areas inhabited in the main
by persons of limited financial means. A disproportionate percent of
false alarms and injuries and fatalities occur in these communities.
The resources of the larger city fire departments are strained in deal-
ing with this problem. _Although it can be stated it is a local problem,
still it is national in scope and I am sure that the country will benefit
by an exploration of this problem by a national commission.
Mr. DADDARIO. What you are saying is the same problem of inten-

sity in depressed sections of New York will repeat itself in other
cities?
Mr. LOWERY. This is evident across the country. Chicago has a

problem on its South Side. They have it in Los Angeles in Watts; we
have it in Harlem, in the south Bronx; it is the depressed areas, the
sections inhabited by peoples with lower incomes. It is a problem of
great magnitude. It also relates to other conditions, crime, deteriorat-
ing housing—it is a problem of national import. It doesn't stop in
New York. It is something that extends across the Nation.
Mr. DADDARIO. Crime and drug addiction can feed itself back into

false alarms?
Mr. LOWERY. I believe there is a correlation between them.
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Mr. DADDARIO. It ought to be looked at?
Mr. LOWERY. Yes. I also feel that there is a very definite need, and

I support Dr. Bryan's statement of the need for improved training
programs for fire personnel, training and educational programs. New
York City has moved in this direction by establishing a fire institute
and a fire science program in the community colleges.
In order to develop future managerial personnel skilled in fire serv-

ice, operations and professionally oriented and scientific administra-
tion, programs of this nature must be developed. I might point out
that they are very costly and Federal grants to support the develop-
ment and educational training programs for the fire service are sorely
needed.
Mr. DADDARIO. How long has this fire institute been in existence?
Mr. LOWERY. It was established in this past year, in April of 1966,

I am sorry, it is a little over a year in existence. 
iMr. DADDARIO. How was t set up? How many people does it aim

to train?
Mr. LOWERY. 700 members of the department were registered in the

last semester. The Board of Education, City of New York, has ap-
proved the courses. We have trained instructors. They have their
teacher's licenses. The courses are in the area of fire administration,
fire operations, personnel management. They Mate to the subjects
that are necessary in order to advance by promotion in the department.
The fire science program in community colleges is directed to an asso-
ciate degree in fire science.
Mr. DADDARIO. How long are the courses?
Mr. LOWERY. The fire department courses or the community college?'
Mr. DADDARIO. Both.
Mr. LOWERY. The community college course is a 2-year course. The

fire department courses are by semester and as of present it is a 2-year
course.
Mr. DADDARIO. Do you support any of your firefighters in the 2-year

community college courses or not?
Mr. LOWERY. You mean financially support them?
Mr. DADDARIO. Yes.
Mr. LOWERY. No; there is no subsidization at this time.
Mr. DADDARIO. Is it contemplated that you might?
Mr. LOWERY. If we can find the funds for them, we will.
Mr. DADDARIO. What is the funding level at, the moment?
Mr. LOWERY. The members pay their own tuition. There is no subsi-

dization or funding from the department.
Mr. DADDARIO. The city picks up the teaching tab?
Mr. LOWERY. That is correct.
Mr. DADDARIO. And the facility tab?
Mr. LOWERY. That is right.
Mr. DADDARIO. What does this cost each of the men?
Mr. LOWERY. I am sorry, I can't give you those figures.
Mr. DADDARIO. Could you provide that?
Mr. LOWERY. It is a nominal cost. It is not expensive.
Mr. DADDARIO. Enough to meet the demand?
Mr. LOWERY. That is correct.
Mr. DADDARIO. All right.
Mr. LOWERY. Finally, may I emphasize the need for research as

relating to fire equipment and tools.
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As Dr. Bryan says, and I agree very thoroughly with him, our
present method of product research and development depends upon
the willingness of capability of manufacturers to cope with the prob-
lem. Federal grants have proven effective in providing measurable
advances in aerospace and military technology, and I think that results
can be obtained by the fire service if similar techniques are employed.
There is a need for research and development of improved fire service
tools. At present many fire departments are forced to use imported
equipment due to lack of availability of domestic 
Mr. DADDARIO. Imported from where?
Mr. LOWERY. England or Germany.
Mr. DADDARIO. The reason I asked that question is that we have

been given some startling statistics about the incidence of fatality and
damage overseas. We are apparently not doing too well. I wonder if
you get more of your equipment from one country rather than another.
This might be an indication as to why these other countries are doing
better. Nobody we have asked can do anything but quote the statistics;
they don't know why.
Mr. LOWERY. Why they have a lower fire incidence or loss?
Mr. DADDARIO. Yes. For example, we have six and a half times more

fires than Japan.
Mr. LOWERY. I can only say that there seems to be a much greater

concern and much greater fire prevention.
Mr. DADDARIO. Is their equipment better?
Mr. LOWERY. Japanese equipment better?
Mr. DADDARIO. Yes.
Mr. LOWERY. I don't believe so across the broad range. I have seen

it. It is comparable. It is smaller.
Mr. DADDARIO. How about Germany? Are we getting it because it

is better or more readily available?
Mr. LOWERY. Some of the equipment we are getting is because we

haven't developed the equipment here.
Mr. DADDARIO. Then it is better?
Mr. LOWERY. For our use anyway. We do use pavement breakers

for breaching walls, concrete floors, pier decks, powers saws and
portable pumps that come from overseas. I would assume that the
reason we are forced to go overseas is that we just haven't developed
this equipment here. The manufacturers haven't developed equipment
comparable or equal to the equipment as developed overseas. As a
result we are using foreign equipment.
Mr. DADDARIO. You have been in this business for some time. Can

you give us an idea why this is so? Why would our manufacturers al-
low a foreign manufacturer to preempt this field?
Mr. LOWERY. This is a question that I can't answer. Frankly, it may

be that they don't see the financial advantage in developing this equip-
ment. Maybe there is not an extensive enough use of it. As I look at it,
we surely have the capability of developing but we just don't get it.
Mr. DADDARIO. Could you provide for the record the amount of

money spent in the purchase of equipment of all kinds for your
department and can it be broken down to see what funds were spent
domestically and which funds were spent on foreign equipment?
(The material referred to may be found in committee files.)
Mr. LOWERY. I am sure I can get that for you from our procurement

office.
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Mr. DADDARIO. We would appreciate it if we could have it. Let me
ask you another question.
This must remind you of a fire department with all these bells.
Mr. LOWERY. Buzzers.
Mr. DADDARIO. Let me ask you again one further question about

equipment.
As you have experienced it, when you place a demand on industry

to provide you with a certain type of equipment not presently avail-
able, what reaction do you get? Are they anxious to be helpful or are
they not?
Mr. LOWERY. Well, I can only relate this to personal experience.

When I say personal, I mean the city of New York. We moved in the
direction of a snorkel that was not used by the other cities. The snorkel
is an articulated aerial platform or an aerial platform that is raised by
an articulated boom. The city of New York wanted a hydraulically op-
erated boom and we took this up with the Mack Co. and our people
assisted them in developing the idea and we came forth with an aerial
platform that is unique. It is used in New York and it is now being
used in other cities. I believe St. Louis has one. They did respond to
our desires to develop new equipment. This also occurred in developing
the super pumper. A tremendous amount of money was involved,
$875,000 to develop this new equipment. There are cost factors. To de-
velop new equipment is, I am sure, a very expensive process for the
manufacturer. As Dr. Bryan pointed out they can sell the equipment
that they have so they don't see the need for it.
Mr. DADDARIO. There needs to be a spark ignited somewhere so that

they can take their capability to manufacture good equipment and to
move it from there to the point where they bring this up to date and
fit your requirement. You must be constantly thinking of better ways
to use equipment and improvements even on the most modern equip-
ment you 'buy.
Mr. LOWERY. That is correct.
Mr. DADDARIO. This legislation could review this in all areas through-

out the country and make some determinations about the direction of
research, get the best judgment of the best people on this and perhaps
come up with an even better platform, an even better pumper?
• Mr. LOWERY. There is no doubt in my mind that this can be done.
It has been done in many other fields. Why it can't be done in the fire
service, as you say, we haven't had the impetus for it. I would assume
that funding is a very important aspect of it.
Mr. DADDARIO. What would you say that the level of your training

is and how do you think it could be improved through those methods
explained to us by Dr. Bryan this morning? More 4-year courses? More
graduate courses? More attention paid to the best techniques in this
area?
Mr. LOWERY. Well, there is a need for this and as Dr. Bryan pointed

out the fire service themselves, the personnel, the men are interested in
advancing their knowledge, improving their knowledge. The fire prob-
lem becomes more complex every year, but you must realize that at the
admission level, recruitment level, and I think this is true of most fire
departments, I know it is true of ours, only a high school education is
required. And the young men coming in to the department come in
in to the main—an overwhelming percentage have a limited academic
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background. As they serve, there must be an effort to improve upon
their academic background. We have seen the need for it by instituting
the programs that we have. I agree that there is a need for this at
the college level, developing these capabilities, fire protection engineers
and bringing them into the service from the college level rather than
at the high school level.
How do you do this? This is something that we hope this act will

be of some assistance.
Mr. DADDARIO. It certainly ought to give it some prestige. If you

raise the quality at the college and graduate level, you will generate
greater support in the community and probably help in getting the
kind of funding necessary to bring competitive people in at the be-ginning level.
Mr. LOWERY. I might also point out the salaries that are paid atmany places do not encourage the college level applicant.
Mr. DADDARIO. That has been expressed several times in the courseof these hearings.
Mr LOWERY. I think quite a few firemen who educate their sons pasthigh school level don't intend for them to be firemen.
Mr. DADDARIO. We appreciate your coming.
Mr. LOWERY. I will get that information for you.
Mr. DADDARIO. We will probably ask some further questions. I don'tknow whether it would be possible or not, but I would like to see someof the members of the committee and someone from the staff couldcome up, if you could make arrangements for them to go through theFire Institute and see the programs and let them talk to the people whorun it.
Mr. LOWERY. Fine.
Mr. DADDARIO. As we wish to do in Dr. Bryan's case and othersas well, so that we can have a personal view of the activity that is goingon.
Mr. LOWERY. Fine. I will make them available to you.
Mr. DADDARIO. Fine. I certainly appreciate your coming. You havebeen very helpful to us.
I hope that we might be able to finish even though we are operatingsomewhat illegally here at the moment. But if Mr. Davis could cometo the table 
Mr. FULTON. Could I tell the commissioner the experience of mygreat uncle on the New York Fire Department?
Mr. DADDARIO. Certainly, even though you are sitting on the wrongside.
Mr. FULTON. I am here as a guest. My Uncle Jonathan was a memberof the New York Fire Department. He was of an inventive dispositionand he felt they should have more resilient boots. He fell off the 38thfloor one time and he kept bouncing so long they had to shoot him tokeep him from starving to death.
Mr. LOWERY. We have resilient boots, but we are trying to developsome that are lighter.
Mr. DADDARIO. Sorry, we don't have much more time for this.The next witness is Mr. E. N. Davis, vice president and chief en-gineer for fire protection, Underwriters Laboratory, Chicago, Ill. 'Wewelcome you.
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Mr. DAvIS. If you are holding your committee over pretty much as

a matter of courtesy because I have come here, I am very willing t
o

come back on a different day.
Mr. DADDARIO. It is not a matter of courtesy. We are anxious to have

you. We have invited you and we would hope that we can hear from

you and get the benefit of your views before this morning is out. We

just appreciate your willingness to participate.
Mr. DAVIS. Thank you.

STATEMENT OF E. N. DAVIS, VICE PRESIDENT AND CHIEF ENGI-

NEER FOR FIRE PROTECTION, UNDERWRITERS' LABORATORY,

CHICAGO, ILL.

Mr. DAVIS. Mr. Chairman and members of the subcommittee, my

name is Edward N. Davis. I am the vice president and chief engineer,

fire protection, of Underwriters' Laboratories, Inc. I am also a regis-

tered professional engineer in the State of Illinois.
Lam grateful for the opportunity to comment on the proposed Fire

Research and Safty Act of 1967 which has been introduced in the

Senate by Senators Magnuson and Cotton, and in the House of Rep-

resentatives by Congressman Miller.
• My comments are based on experience gained in establishing stand-

ards and testing materials, products, and systems, and concepts related

to fire prevention, extinguishment and control as a member of the staff

of Underwriters' Laboratories, Inc. over a period of 30 years. Since

1964 I have served as chief engineer in our fire protection activity.

These comments are also based on fire safety work with other organiza-

tions which are actively engaged in developing more effective methods

of reducing life and property loss from fire. Such organizations in-

clude the National Fire Protection Association, the Society of Fire

Protection Engineers, the Advisory Engineering Council of the Amer-

ican Insurance Association, and the National Academy of Science—

National Academy of Engineering—National Research Council Ad-
visory Panel to the Building Research Division of the National Bur-

eau of Standards.
Accompanying this statement are copies of our building materials

list and fire protection equipment list as indicative of the rather exten-
sive activity of Underwriters' Laboratories in the fire safety field. This
activity is backed up by a self-supporting organization of over 1,300
person with facilities and equipment valued in excess of 11 million
dollars.
Mr. DADDARIO. Not all engaged, however, in research in this area'?
Mr. DAVIS. No; our mission is safety.
Mr. DADDARIO. But in all fields!
Mr. DAVIS. Yes. This is our entire organization. The last count

was 1,398, I guess I could raise it to almost 1,400.
Mr. DADDARIO. We will put down 1,398.
Mr. DAVIS. Underwriters Laboratories agrees that more effective

measures to reduce losses of lives and property from fires are needed.
Some of the statistics which have been cited as indicative of insuffi-
cient or ineffective efforts in this field convey quite a different impres-
sion than is given if one uses statistics which relate losses on a pro-
portionate basis to some measure of what there is to burn—such as



FIRE RESEARCH AND SAFETY ACT• OF 1 96 7 203
the gross national product. The piCture is also modified when the ef-
fects of inflation are taken into consideration. Those charts are at-
tached. What they show is that in 1940 dollars, our fire loss is increas-
ing but much more gradually than you might thing from looking at
the total figures. In terms of percent of the gross national product
or gross national wealth the fire loss is decreasing.
A particularly significant statement which accompanied the intro-

duction of the bill is:
Present fire cause data are not detailed enough to permit analysis to determinewhere research and other activities will be most beneficial.
We fully agree with this statement and believe that additional ef-

forts beyond those now being made, if they are to be really effective
in reduction of losses, should be carefully directed to insure that the
right problems in the firesafety area are being solved. Accordingly,
Underwriters' Laboratories respectfully recommends that considera-
tion be given to including in the scope of activities detailed in section
3 of the bill, a number of additional proposals advanced by Senator
Sparkman (S.J. Res. 46) and Congressman Barrett (H.J. Res. 498)to establish a National Commission on Fire Prevention and Control,
and that such a Commission for overall study of the problem be es-
tablished as a most desirable prelude to authorization of specific ac-
tion programs.

Legislation along this line would recognize that there are many
activities both in industry and governinent which are contributing in
varying degrees to fire safety. The establishment of a National Ad-
visory Commission would permit the marshaling of individuals andorganizations of the highest competence in, both the public and private
sectors to carefully analyze all aspects of the firesafety problem anddevelop joint industry-government recommendations as to how these,problems might best be solved in the public interest. The 18-month
study period proposed in House Joint Resolution 498 should provide
an adequate safeguard to prevent undue delay in initiating needed
action.
Mr. DADDARIO. Now, Mr. Davis, you are talking about adequatesafeguards to prevent undue delay in initiating needed action. Theadequate safeguards referred to, are they aimed at industry and Gov-ernment participation? Are you concerned that precipitative actioncould prevent the private sector from participating in this? Is this

what you have in mind?
Mr. DAVIS. When I said adequate safeguards what I was saying

was that this puts a deadline on this Commission's work. I think theCommission could turn into quite a debating society. There is a lot totalk about in fire research.
Mr. DADDARIO. You are only concerned here that the Commission

finish its work in time?
Mr. DAVIS. Yes.
Mr. DADDARIO. You have no concern that this legislation could lead

to the Government doing all of the work and not allowing industry,a private sector which is already participating, from developing acompetence together with Government ? You see no danger in this?
Mr. DAVIS. No, sir. The work that is now being done by the Gov-ernment, and I wish it were more, is helpful to us in our private in-dustry work because we are an empirical testing organization. We take
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the product and subject it to fire. It is in the basic sort of research that

we need the support of organizations who develop basic theory, so we

are certainly not opposed to the idea of money being spent to develop

basic information which then can put to work in our empirical test-

ing of products.
Mr. DADDARIO. You believe that any developments which result

from this legislation would be helpful to organizations such as yours

in private industry?
Mr. DAVIS. If carefully administered. I think that is the "if" that

I have in all of my comments.
Mr. DADDARIO. This is a problem as you see it and it is something

that you would like this committee to keep in mind?
Mr. DAVIS. Yes. This that I have mentioned here is one proposal.

If for some reason that doesn't go across, then the other proposal would
be tried.
If, however, it should be determined that the specific problem areas

are so well defined that further detailed study and exploration by the
proposed commission would be unlikely to increase the overall effec-
tiveness of the program of reducing fire losses, and that such program
should proceed immediately, we would then recommend that there be
included in the bill provision for the establishment of an advisory
group to assist the National Bureau of Standards in implementing the
fire-safety program.
Mr. DADDARIO. Mr. Davis, it is our understanding and it was re-

emphasized by Dr. Astin when he appeared before us that the Na-
tional Bureau of Standards operating as it does in all fields by the
heavy use of advisory groups would continue that technique in this
area and that it would, in fact, be done even if a commission was
formed and that it would be a part of their standard operation
procedure.
Mr. DAVIS. I am a member of the advisory group to the Building

Research Division appointed by the National Academy: of Sciences.
Mr. DADDARIO. That advisory group is not set up legislatively?
Mr. DAVIS. NO.
Mr. DADDARIO. Why are you recommending that one be set up here?
Mr. DAVIS. Because we are now speaking of a specific authorization

of funds to be allocated by Congress and, certainly, the advisory
group of which I am a member would not be suitable for the mission
that we are talking about 

here, 
even though they are the advisory

group for the Building Research Division.
We have certain members of the group who would be most helpful;

Professor Hottel, for instance, is also a member.
Mr. DADDARIO. I understand that that group that you belong to

would be able to apply its talents to this problem, but since the Na-
tional Bureau of Standards does

' 
in fact, establish advisory groups

of all kinds, could we not assume that in this instance it would estab-
lish, as has been said by Dr. Astin, an advisory group or advisory
groups as they may be necessary so that they could get the advice and
assistance they would need to carry out the requirements imposed
upon them through the Congress by this legislation?
Mr. DAvis. Certainly if Dr. Astin assured me that he was going to

do something, I would believe him. I would say that.
Mr. DADDARIO. The reason I go into that is that in the interest of
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writing the right kind of legislation the simpler it is, the better off

we are. And if, in fact, an agency of Government has demonstrated its

competence over a long period of time and has operated through the

use of such groups, such as the one you are on, and I know many

others who serve on advisory groups of the National Bureau, we could

assume that it would bring in that type of mechanism or tool to help

it in the performance of its new duties if this legislation is passed.

Mr. DAVIS. That might be a practical solution. However, such groups

are not responsible to Congress. We meet and talk over general items.

Mr. DADDARIO. Isn't it enough for Dr. Astin to be responsible?
Mr. DAVIS. Well, I am not sure. Dr. Astin has a responsibility to the

Bureau of Standards and through him, to the Secretary of Commerce,

who is responsible to Congress, but this gets a little far down the line.

I am reminded of something that came up in the advisory panel

where we certainly had thought that there was going to be money

used in the Bureau of Standards to plan new fire research facilities

and someplace, as I understand it, the allocation was there in the

money that Congress allocated but, by the time it got down through

all of these stairsteps to the fire research section of the Building Re-

search Division, they didn't spend any money on planning fire research

Mr. DADDARIO. "Something happened on the way to the bureau ?"

Mr. DAVIS. It is a long handing-down and I would like to see this

group have some responsibility reporting back directly, probably to

your subcommittee.
Mr. DADDARIO. I am pleased to have had this opportunity to discuss

this point with you, because it is an extremely important one and I

don't want you to assume by the nature of my questions that I am op-

posed to it, but I do think that people such as yourself who have par-

ticipated can give us the best advice and what you have said is some-

thing we will take into serious consideration.
Mr. DAVIS. I want to reinforce that. I said we considered this work

as important to us. I am much distressed that the Fire Research Sec-

tion is now down to 11 people including all the typists and clerical

help. This is an alltime low.
Mr. RUMSFELD. That is about the size of our domestic staff to handle

a $5 billion budget for NASA.
Mr. DAVIS. We are talking about $10 million here and a hundred

thousand dollars worth of salary into that section would bring about

miracles it would really produce some outstanding work.

Mr. DADDARIO. You think we need more than an 11-man team in

that instance?
Mr. DAVIS. Yes • and it isn't 11 men. This includes clerical.

Mr. DADDARIO. Why don't you proceed?
Mr. DAVIS. Our experience in testing products, materials, systems,

and concepts indicates that there is a very fine line distinction be-

tween work which will produce information of broad general use

versus that which will benefit one industry or one product. Fire tes
t-

ing of products and materials has strong commercial overtones an
d

we foresee serious problems presented to the Bureau in delineat
ing;

between potential benefits that accrue to the public versus dispropor
-

tionate benefits that may flow to particular manufacturers or con
-

struction interests.
80-730-67 14
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An advisory group to assist the Bureau in determining the nature
and type of research to be conducted could do much to avoid the above
situation, which we consider fraught with political dangers. The group
could further assist in selecting areas of work where practicable solu-
tions were needed for existing problems.
Such an advisory group should include a wide spectrum of inter-

ests in this field—professional, commercial, academic, and govern-
ment. It should be drawn from those organizations, companies, and
agencies that have demonstrated knowledge and competence in deal-
ing with fire prevention and control problems, and from academic
circles having known research capabilities in this field.
To summarize, Underwriters Laboratories concurs with the objec-

tives of the Fire Research and Safety Act in creating more effective
means to reduce loss of lives and property from fire. We believe, how-
ever, that the most effective efforts can be produced by utilizing the
highest competence in both government and industry in first exploring
and defining specific problem areas before launching broad corrective
programs,
We endorse the concept of a National Advisory Commission on Fire

Prevention and Control whose members are drawn from both the pub-
lic and private sectors as a sound and logical first step in increasing
fire safety.
Underwriters' Laboratories would be pleased to cooperate with such

a commission should it be created, as well as with other agencies of the
Government who may be given increased responsibilities under provi-
sions of the act.
Mr. DADDARIO. Go back to page 4, please, the last sentence of your

first full paragraph and will you talk about the last sentence?
Fire testing of products and materials has strong commercial overtones and we

foresee serious problems presented to the Bureau in delineating between potential
benefits that accrue to the public versus disproportionate benefits that may flow
to particular manufacturers or construction interests.
Mr. DAVIS. In your conversation with Dr. Bryan, you have a specific

example. He started talking about dacron firehose. It is a product of
Du Pont. It is in the public interest to study products to see whether
they would improve the fire service and this sort of thing, but, on the
other hand, this is tax money that is contributed in -part by Eastman,
who also makes a polyester fiber and they are helping to pay for re-
search to establish Du Pont's fiber superiority in firehoses.
This is the guiding principle under which Underwriters Labora-

tories operates. When dacron first came out; while it was still called
fiber-V before it had a name, the Du Pont people wanted an evaluation
of it for use in firehose.

Later they made a contract with the Quaker Rubber Co. to make a
firehose and submit it for test. I don't know what the arrangement was.
We had a cooperative student from Northwestern University with us.
He received the assignment to be the leg man on the job and he put out
a very nice paper on the use of dacron in firehoses that is the basis
for the requirements under which the Du Pont company has been very
successful in marketing dacron firehose. It is a leading firehose. They
benefited from it.
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They used their money to pay for the work that was necessary to.
establish the worth of this hose and this is the area that I speak of
where the fine-line distinction occurs it is so hard to lay down general
rules because as was pointed out, research on this dacron is to the
public interest, the protection of the public, yet shouldn't Du Pont
pay for that instead of taking it from tax money contributed by their
competitors?
Mr. DADDARIO. That is saying something different, isn't it?
Mr. DAVIS. No that is what I meant to say.
Mr. DADDARIO. It seemed to me that your sentence here poses the

problem where the Bureau would have a difficult time in coming to a
judgment as to what materials to look into, what materials not to
look into, and to make some determination as to who would get the
benefits of this research, and what consumer products would come
from it. We run into this problem all the time in research.
Mr. DAVIS. Yes. In this case it is public funds that are being used

in research. I think that some advice from industry would be helpful
to them. I think this is a case where they could stand some counsel
from people who are in the rough and tumble of the private industry.
Mr. DADDARIO. Well, you are aware, I am sure, of the argument that

is going on at the moment in the whole area of research about what
should happen to inventions and patents derived from such inventions
coming from Federal funding for research. This is a very important
argument because it does affect the way in which the private sector
will participate. I wonder what judgment you have about the way this
should be done.
Should Federal funds be spent for research and the Government

take title to all inventions or the patents that result from these in-
ventions, or should there be a flexible way where the Secretary of
Commerce will follow guidelines established in the President's memo-
randum of patents which is dated in November of 1963, giving him an
opportunity to come to a judgment in each and every instance and
make a contract with the private manufacturer in that instance in
accordance with the facts, the background patents, the research being
done and all that type of thing?
Do you think we can handle it without being as concerned as you

seem to be?
Mr. DAVIS. I think what you are saying is right. There should be

this Commission established or advisory panel or whatever you want
to call it, to assist in just what you are saying, to make a decision as
to whether in a certain area of research, funds from this $10 million
allocation could be used or whether this is something so specific to an
industry that the funds cannot be used.
Mr. DADDARIO. All right. Then I think we understand each other.

I was concerned about your language because you did say, "dispro-
portionate benefits" which did seem to me that you were pointing a
finger at private participation. That there ought to be restrictiOns
placed upon it. Now that is not my understanding of what you meant.
Dr. DAVIS. No all I wanted was as I explained it. I would like to

see somebody take a look. Research problems look interesting and we
have this with our own engineers. They will run into something be-
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cause it is an interesting problem and when it gets to the management
level, then we have to say: "Stop, you are infringing upon somebody
else's rights here. This is a nice research problem, but you can't spend
this manufacturer's money to determine that problem." I think this
kind of advice is needed in administering this $10 million.
Mr. DADDARIO. Again I am happy that I have had an opportunity

to discuss this because I am concerned. I think it is extremely impor-
tant that we do concern ourselves with what words mean and what
definition you, as an expert, give to it, because I find that if we don't
get this on the record, it will come back to haunt us. I personally am
a very strong believer in the Government establishing a flexible patent
theory where the agency head recognizing his own mission require-
ments can come to contract terms with the private sector as the re-
quirements are imposed upon him at that time and that he have the
flexibility to come to a proper decision, rather than have them impose
upon him an inflexible position.
A red flag came up when I saw this "disproportionate benefits."
Mr. DAVIS. I am pleased to hear you say that.
Mr. DADDARIO. Sometimes we use these words where a great deal

of money is spent and there is no disproportionate benefits. Sometimes
there are no benefits.
Mr. DAVIS. It was a side meaning. Be sure they have practicable

results.
Mr. DADDARIO. Fine. I am extremely happy to have had a chance

to have you come before us. The charts you have provided are ex-
tremely valuable. We recognize the work Underwriters Laboratories
has done over the course of many years, and we are grateful for your
advice.
Mr. Rumsfeld may have a point to make since this is an Illinois

organization.
Mr. RUMSPELD. We have been a little heavy on the east coast until

this point and I am delighted to see someone from Illinois.
On page 4 you referred to something which says "which we con-

sider fraught with political dangers."
Can you elaborate on that briefly?
I want to thank you for yielding to me at the point that the buzzers

rang, Mr. Chairman.
Mr. DADDARIO. I still have about 20 minutes.
Mr. DAVIS. I think what we mean there is that this business that

I was discussing just above there, deciding whether this is a research
to benefit one industry or research to benefit the general public, has
all kinds of—in the first place, just money implications and on top of
that, political implications.

Certainly you are aware of the amount of pulling and hauling that
goes on in this field right here in Washington, not to speak of other
places.
Mr. RITMSFELD. That only refers to the previous paragraph?
Mr. DAVIS. Yes.
Mr. RUMSFELD. Just so that I understand these charts am I correct

that your figure indicates that in 1940 dollars the loss as a result of
fire has roughly doubled since 1937?
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Mr. DAVIS. Just about.
Mr. RUMSFELD. We have had a lot of statistics prior to this time. I

have not seen a graphic presentation that takes into account these
other factors.
On figure 2 you are indicating that the property damage by fire as

figured mto a relationship with gross national product, has actually
gone down since 1946.
Mr. DAVIS. That is right.
Mr. RUMSFELD. Figure 3; does this take into account both inflation

and the relationship with gross national product?
Mr. DAVIS. It automatically takes in inflation because the dollars

are the same, no matter what is here. What we are saying here is that
the percent of what there is to burn is going down. And this, inci-
dentally, also explains some of those comparisons that have been made
that seems to indicate that we are so much poorer in our fire protec-
tion than other countries.
Mr. RUMSFELD. The title is "Percent of National Wealth Wasted by

Fire." You said it shows that the percent of what there is to burn has
crone down?
Mr. DAVIS. Yes, the national wealth other than land, bullion and

Federal property.
Mr. RUMSFELD. You mean what there is to burn or what has

burned?
Mr. DAVIS. You have a certain number of millions or billions of

dollars worth of property in this country.
Mr. DADDARIO. You are talking about that pile after you remove the

land, bullion and Federal property?
Mr. DAVIS. Yes.
Mr. RUMSFELD. This refers to what has been burned?
Mr. DAVIS. Yes. I don't have the data, although I have some rough

figures; it would be very interesting to get this as a comparison with
other countries, because I think that is one of the reasons that makes
us look bad when we speak of fire loss in other countries.
I do have some rough figures, they are for 1964 alone. They are ex-

pressed in terms of how many times the U.S. figure, the foreign coun-
try figure is of this percent of what there is to burn and we come out
a little worse than England, but better than most foreign countries.
Mr. DADDARIO. Could you write us a little memorandum on that and

send it in ?
(Information requested is as follows:)

UNDERWRITERS' LABORATORIES, INC.,
Northbrook, Ill., May 31, 1967.

Hon. EMILIO A. DADDARIO,
Rayburn House Office Building,
Washington, D.C.
DEAR MR. DADDERIO : In connection with my statement before the Science

Research and Development Subcommittee of the House Science and Astronautics
Committee concerning the proposed Fire Research and Safety Act of 1967, you
asked me to submit comparative data on fire losses in the United States of
America relative to that in other countries, taking into account factors which
might affect the loss. The two tables attached are in response to that request.
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Table I refers to loss of dollars by fire, and Table II refers to loss of life by fire.

You also asked me to develop the theory behind the comparative tables, and I

will attempt to do that.
Table I is based on the relatively simple and straightforward concept that a

dollar valuation of loss by fire must be related to the value of material available

for loss. I have been unable to locate data on the value of buildings in enough

countries, but do have data on grossnational product of various countries.

Expression of fire loss as a fraction of the GNP for these countries is a valid

basis for comparison, and has the advantage that it reflects the industrialization

of the country as well as the volume of dollars value available.
Explanation of the differences shown would require a detailed analysis of

climate and customs in each country. In Great Britain, for example, the gen-

eral high humidity, the overwhelming prevalence of masonry construction, and

the absence of central heating with the resulting cool damp atmosphere inside

buildings is held responsible for the fact that the City of London did not ex-

perience a single major fire in the period from the Great Fire of 1666 up until

the fire storm attacks of World War II. As a result, the fire brigades of London

were ill-equipped to deal with the fires encountered under the bombing attacks,

and depended heavily upon the equipment and technical assistance rushed to

them from the United States. Ironically, though fire-fighting facilities, fire re-

search, and fire protection regulation have improved markedly in Great Britain,

the increasing use of central heating and the introduction of combustible build-

ing interior finishes have produced an alarming rate of increase in fire loss in

just the last few years; if data more recent than 1964 were available, it is

probable that Great Britain would show a less favorable ratio of fire losses to

other countries.
It is interesting to note the very low ratio found for Switzerland. Perhaps

this is because the principal part of value added by manufacturing processes in

Switzerland consists of the labor of highly skilled craftsmen on small articles

such as watches. There are few huge factories and large warehouses filled

with combustible materials available to be burned.
Table II attempts the much more difficult task of Sliding a meaningful

method for evaluating comparative loss of life by fire. Here the relationship is

affected by so many factors, including industrialization of the country, amount

of smoking, intelligence level of the population, density of population, style of

clothing, types of building material, and type of heating, all influencing the

loss of life, and I am sure there are many other factors which enter. Neverthe-

less, the degree of industrialization must be considered important, and a recog-

nized measure of this is the production of electricity in a country. This factor

has an additional correlation because electricity is given as the cause for so

many fires. For this reason I will attempt to show a comparison between coun-

tries in terms of relative fire deaths per million population per billion kilowatt

hours of electricity produced. I will also give a relation in terms of fire deaths

per million population per billions of dollars of gross national product. The re-

lationship is perhaps not so clear here, but the gross national product does

give some measure of the degree of industrialization of the country. It is in-

terested to observe that France, which has one of the larger losses in terms of

dollars of value burned, is the lowest in terms of loss of life. I have not been able

to develop any explanation for this anomaly.
During my presentation there was a discussion of the meaning of the phrase

used in my statement—".. . which we consider fraught with political dangers."

When I returned home, I found an article in the Christian Science Monitor of

May 26 which illustrates very well the meaning of my comment. A copy is

attached for your convenience.
I am greateful for the opportunity to present the views of Underwriters'

Laboratories, Inc. before your Subcommittee, and I will be happy to respond

to any requests for further information along the lines you mentioned during

my appearance.
Very truly yours,

E. N. DAVIS,
Vice President and Chief Engineer, Fire Protection.
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TABLE I.-Relative property loss by fire, 1964

Country
Fire loss in
millions of

U.S. dollars

Gross national
product in
billions of

U.S. dollars

Fire loss per
billion dollars

of GNP
(millions of

dollars)

Fire loss per
GNP relative to
United States

United States 1, 652. 70 628.7 2.63 1.00
Canada 136. 20 38.6 3.54 1.35
Denmark 19. 48 8.9 2.19 . 83
France 306. 10 87.5 3.50 1. 33
Norway. 18. 00 6.3 2. 86 1.09
Sweden 30. 00 17.5 1. 71 .65
Switzerland 9.88 12.9 77 . 29
United Kingdom 215. 00 92.2 2:33 . 89

I Source, "NFPA Fire Journal," November 1965.
Statistical abstract of U.S. Department of Commerce Office of Business Economics and Canadian

Counsel General (Chicago).

TABLE II.-Relative loss of life by fire, 1964

Production
Population Number of electricity

Country (Millions) I of fire
deaths'

(billions
of kilowatt-

hours 3

United States 191. 5 11,900 1, 082. 4
Australia 11.2 195 32. 1
Belgium 9. 3 81 20. 8
Canada 19. 2 596 134. 3
France 48.9 219 93.8
Japan 96. 6 936 179. 6
Sweden  7. 7 72 45. 2
United Kingdom_ 53. 9 1,060 182. 8

Fire deaths
per million
population
per billion
kilowatt-
hours

0. 057
. 542
.419
. 231
. 048
. 054
. 207
. 108

Relative
fire deaths
based on

population
and electrical
products

Relative
fire deaths
based on

population
and gross
national
product 3

1.00
9.45
7.29
4. 03
• 83
. 94
3.60
1.87

(4)

1.0
20. 5
5. 7
8.0
. 5

5.3
2. 1

I NFPA Fire Journal, November 1965.
2 statistical abstract of the U.S. Statistical Yearbook and Demographic Yearbook.
3 GNP from table I.
+GNP not available.

[From the Christian Science Monitor, May 26, 1967]

U.S. SUBSIDIES HIT

WASHINGTON.-A New Jersey congressman says it is scandalous and indefen-
sible for the National Bureau of Standards to Step up subsidies for large corpo-
rations during a budgetary crisis.
Rep. Charles S. Joelson (D) leveled the charge at Dr. A. V. Astin, the bureau's

director, last month before a House appropriations subcommittee. The tran-
script was made public May 25.

Noting the bureau's request for a $7 million increase for research, Mr. Joelson
asked Dr. Astin if the bureau is still doing research for the drug and chemical
industry.
"We are doing research which helps the drug and chemical industry, yes," re-plied Dr. Astin.
Dr. Astin said the bureau is continuing research that benefits major auto andelectronics manufacturers, the roofing industry, "and the entire economy."
Mr. Joelson said he could understand "a subsidy for someone who is marginalsuch as the farmer, but I would suggest to you that subsidy for what you haveyourself called in the past blue-chip corporations is indefensible at a time whenbelt tightening should be the order of the day."

Mr. DAVIS. I would be happy to. It isn't very specific informationbut it gives us an indication.
Mr. DADDARto. We have had no indication whatsoever. It would beextremely helpful if you gave us this information, even theorize it abit. It would be helpful.
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Mr. DAVIS. I will do that.
Mr. RUMSFELD. We have received testimony from different associ-

ations and groups and interested individuals that has been critical of
the information that is available, of the research that hasn't been done,
the lack of imagination and incentive in communicating information
and research that has been accomplished to other interested
organizations.

Repeatedly it has been suggested that the same techniques and ma-
terials and approaches that were used 50 years ago are being used
today.
How do you account for this success on these charts? Is it just dumb

luck?
Mr. DAVIS. These things that are being said just aren't so.
Mr. RUMSFELD. Then it wasn't just dumb luck or happenstance. You

are contradicting the testimony that I have just described has been
given. You are saying that things aren't quite that way?
Mr. DAVIS. No, they are not.
Mr. RUMSFELD. This is what I want the record to indicate. I think

it is worth looking at. Quite honestly, I don't pretend to know the
answer, but I am trying to learn about it. I read your testimony as
being conflicting with some of the prior testimony.
Mr. DAVIS. I tried to express the fact that I agree that we need more

fire research than is now going on, but I am not in agreement with
some of the things that were stated here that seemed to indicate that
we are just going along with leather hose yet and this sort of thing.
The developments that have occurred in extinguishing fires and detect-
ing fires and giving early warning of fires are many, and also the
amount of research work that is being done in this country—we handle
about $20 million a year and, of course, we are just one. You know, we
are right in your backyard.
Mr. RUMSFELD. You are in my district.
Mr. DAVIS. And if someday it should turn out you are home with

nothing to do and no hands to shake or anything like that, I would
certainly like to have the opportunity of showing you what there is
right there in Northbrook in fire research facilities.
I think, though, of course, this may be a slanted view. They are the

finest fire research facilities in the United States and perhaps in the
world.
Mr. DADDARIO. Do you think your opinion is slanted in the direction

of the Underwriters Lab?
Mr. DAVIS. Slightly.
Mr. DADDARIO. Would you yield for just a question?
Mr. RUMSFELD. Certainly.
Mr. DADDARIO. I take your testimony as being somewhat in conflict

with what has been said, but not greatly so. You support this legis-
lation, as I understand it?
Mr. DAVIS. I certainly do.
Mr. DADDARIO. Recognizing what is being done, you believe it can be

done better and more ought to be done; is that correct?
Mr. DAVIS. Yes.
Mr. DADDARIO. Let be put a supposition before you and ask a

question.
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Is there need for more education, more directed research, a wider
dissemination of that information than is presently available?
Are the points raised by Commissioner Lowery important so that

they ought to be looked into and that we ought to get a national
standard of reporting?
This matter of arson that has come up time and time again is an

extremely important factor. You are in agreement with all of this.
Mr. DAVIS. Yes. And in agreement with all the testimony this

morning. But something is going on in fire research.
Mr. DADDARIO. You do not believe the equipment is as bad as it has

been said. There have been advances in tools and all of that. It is my
understanding that the criticism about much of this is that there have
not been enough advances and information available as to what, in
fact, this equipment can do under a certain set of circumstances. That
the specifications about this equipment, in the hose instance, is not
necessarily helpful to the firefighters.
Mr. DAVIS. I think that is right. Incidentally, I can't say that there

was any testimony this morning with which I disagreed.
Mr. DADDARIO. You must be a pretty good researcher because you

waited until five bells rang.
Mr. RUMSFELD. I don't believe my comment indicated that his testi-

mony was in conflict with any of the points you raised. My point was
that his charts, to me, are contradictory to the perspective that has been
given to the subject by some other witnesses as to what exactly is the
situation in the country, and my comments certainly do not indicate
disagreement with respect to the legislation as your question suggested
and certainly not with the other points that you raised.
Mr. DADDARIO. I am not in disagreement with what you ha,ve said,

Mr. Rumsfeld. All I am trying to point out is that Mr. Davis is looking
at the same problem in a different way. I don't think there is any
disagreement with the fundamental facts.
Mr. Davis. I don't think so. Certainly not with conclusions. I tried

to summarize in that last paragraph that I agree that we need more
fire research. There are organizations like our own 
Mr. RITAISFELD. So do I.
Mr. DAVIS. There are organizations like our own that are doing a

lot of empirical testing. We could stand some backup from the theo-
retical testing. We could stand to know more about the theory of what
it is that we are doing by quite a lot.
Mr. DADDARIO. You would not be as critical about what is being done

as some of the others, but you are still looking at the same set of facts.
Mr. DAVIS. Yes.
Mr. DADDARIO. And you are making an analysis about those facts?
MT. DAVIS. Yes, sir.
Mr. DADDARIO. It has been helpful. Different points of view are

helpful to us. I appreciate your being here. We appreciate your
invitation. We may be able to convince Mr. Rumsfeld to go out some-
time as a committee of one to look at your plant.
Mr. RUMSFELD. I am back there every other weekend, Mr. Chairman.
Mr. DADDARIO. This committee stands adjourned subject to the call

of the Chair.
( Whereupon, at 12 :45 p.m., the committee adjourned subject to the

call of the Chair.)
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THURSDAY, JUNE 8, 1967

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND ASTRONAUTICS,

SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DEVELOPMENT
'ashington,D .0 .

The subcommittee met at 10:12 a.m., in room 2325, Rayburn House
Office Building, Hon. Emilio Q. Daddario (chairman of the subcom-
mittee) presiding.
Mr. DADDARIO. The meeting will come to order.
Our first witness this morning is Mr. Myron Solter. Mr. Solter,

good morning.
Mr. Solter is the general counsel for the Imported Hardwood

Products Association.
We are happy to have you with us here this morning, Mr. Salter.

Mr. Yeager has advised me of your scheduling commitments. I under-
stand you have to take an 11 o'clock shuttle, is that correct?
Mr. SOLTER. I can take the 12 o'clock. I have ample time for what-

ever use the committee may wish to make of me.
Mr. DADDARIO. All right. We will try to work things out as quickly

as we can for you. You go right ahead, then, and we will save as
much time as we can.

STATEMENT OF MYRON SOLTER, GENERAL COUNSEL, IMPORTED

HARDWOOD PRODUCTS ASSOCIATION

Mr. SOLTER. Thank you very much, Mr. Chairman.
With the committee's leave, I would prefer rather than read my

statement, to summarize and speak to it, if the statement can be in-
corporated into the record.
Mr. DADDARIO. It may be. And you may proceed in that way if you

like.
(The prepared statement of Mr. Solter is as follows:)

PREPARED STATEMENT OF MYRON SOLTER, ESQ., ON BEHALF OF IMPORTED HARDWOOD

PRODUCTS ASSOCIATION, INC. (IHPA) IN CONNECTION WITH H.R. 6637, JUNE 8,

1967

Mr. Chairman, Gentleman of the Committee. My name is Myron Solter, and

it is my pleasure to appear before you today as General Counsel to the Imported

Hardwood Products Association, Inc. (IHPA), World Trade Center, Ferry

Building, San Francisco, California.
The IHPA is a trade association embracing 54 regular member firms concerned

with the importation of hardwood products such as plywood, lumber, hardwood,

and particleboard into the United States, and 57 associate members which are

concerned either with the processing or remanufacture of such products in the

United States or are firms engaged in servicing the industry.

The IHPA supports H.R. 6637.
217



218 FIRE RESEARCH AND SAFETY ACT OF 1967

We think there is urgent need for the development of objective, scientifically
derived data on causes of fires in residential structures, the behavior of such
fires, the principal factors directly responsible for causing death, injury, and
property damage, the formulation of architectural principles designed to mini-
mize the fire hazard, improvement of fire fighting techniques, and general edu-
cation of the public.
Some public authorities and some industry elements urge that the true path

to fire safety lies in the severe restriction of exclusion of combustible materials.
Actually, an easy solution to the problem would be to build a completely fire
safe home. Such a structure would be made of stone, bricks, cement, and other
earthy materials, its interior furnishings would be entirely of mineral materials
and metals and there would be no heat or light appliances to make flames or
sparks. Such would be truly a fireproof home—if its occupants could be prohibited
from bringing in any combustible matter of animal or vegetable origin, such as
clothing, carpets, furniture, drapes, etc. But obviously it would also be forever a
vacant house because no one would live in such a structure.
In the final analysis, fire safety must be a judicious and practical compromise

between the economic and aesthetic necessity of using combustible materials and
furnishings in residential housing, on the one hand, and, on the other, the use
of such materials and furnishings in ways realistically calculated to reduce the
hazard of fire to the lowest practical minimum.
H.R. 6637 could contribute very substantially in elucidating the ways of at-

taining that optimum compromise. Among its various features, we believe, most
important would be the provisions for—

Investigations of fires to ascertain causes, results, and so on, and syste-
matically to develop such data, and
The conduct of experimental programs and stimulating the application

of fire safety principles to design and construction.
The members of IHPA are vitally concerned that the programs contemplated

by H.R. 6637 be conducted in an objective, emotion-free context.
The building products handled by its members—hardboard, lumber, and most

especially decorative plywood panelling—have on several occasions been sub-
jected to difficult and unwarranted limitations in unscientific attempts to solve
fire safety problems through the vehicle of building codes. It is that segment Of
the fire safety problem complex which stands most in need of objective, scientific
experimental work, for it has been precisely this area where emotional public
reaction to fire tragedies has made objectivity most difficult to attain.
One example of the problem would be appropriate. In 1964 the local govern-

ment of San Francisco city and county adopted an ordinance amending their
building code to require that combustible interior finish materials with a surface
flame spread rating of between 75 and 225 (which (includes virtually all plywood,printed hardboard, and lumber panelling) could be used in residential housingconstruction only if such materials were either more than one-half inch thick
or were backed by gypsum wallboard at least one-half inch thick. The effect ofthis building code requirement has been to so increase cost as to virtually elimi-nate the use of decorative plywood panelling in low and medium-priced housingconstruction in that area.
The San Francisco city fathers had been prompted by public outcry to takethis action after several dramatic and tragic fire in houses containing plywoodpanelling. One of these fires was reported by a local newspaper, in part, asfollows:

"MOTHER, 3 SONS DIE IN S.F. HOME BLAZE—TRAPPED IN BEDROOMS
"San Francisco codes should be changed to prohibit plywood veneer panelingin home construction, Assistant Fire Chief Albert Hayes said yesterday afterinspecting the charred ruins of a Geneva Terrace ̀ rowhouse' in which 3 childrenand their mother perished . . . Referring to the highly flammable plywoodpanelling [Chief Hayes said] . . . 'You can light this stuff with a match.'"The Assistant Fire Chief's comments concerning the flammability of plywoodand its supposed contribution to that particular tragedy were considerably lessthan correct. Subsequent testing of identical plywood panelling by UnderwritersLaboratories at Santa Clara, California, confirmed that the plywood had asurface flame spread rating of 158 in unfinished condition and 173 in finishedcondition—both rating well within the specified code limits and impossible toignite by striking matches.



FIRE RESEARCH AND SAFETY ACT OF 1967 219

However, so often children are the tragic victims of such fires, and it was
the understandable emotional reaction of the citizenry to this and similar fires
which was the principal factor in the code change in San Francisco.
Probably San Francisco's attempt to eliminate the effect pursues completely

the wrong cause. What relatively limited objective and scientifically acceptable
data as are available on this subject indicate that several factors, none of which
is directly concerned with surface flame spread, play the major roles in fire
fatalities:

The generation of carbon monoxide and other toxic airborne products,
together with concommitant anoxia, is most often the real cause of death.
The generation and flueing upward of superheated combustible gases and

their explosive ignition when they come in contact with oxygen in com-
bustible mixture appear to be the most frequent cause of entrapment of
victims in upper levels of houses.
Once trapped, lack of alternative means of escape from upper floors most

often seals the doom of the victims.
Underlying these conclusions and illustrating the kind of objective, emotion-

free study and investigation which is required, is a series of experimental
dwelling-room fires conducted by the Forest Products Laboratory and reported
in USDA Report No. 1941, April, 1959. In that series, a variety of combustible
interior finish materials were applied to the walls and ceiling of a test burn out-
room. The fires were commenced by igniting standard room furnishings from a
crib of wood kindling. As the fires progressed, temperatures and air pressures
were measured and flue gases were sampled and analyzed, in addition to which
the time sequence of fire development was observed visually and photographed.
These tests generally indicated that three stages may be expected in dwelling

fires, assuming the presence of sufficient oxygen to support combustion: an
initial stage of burning of materials with relatively slow development of tempera-
tures and toxic products, followed by a period of rapid acceleration of burning
action, which appeared to commence at an average flue gas temperature of
249° F. and average wall temperature 149° F. succeeded by the third, "flash-over"
stage when temperatures reached levels high enough to cause materials, including
wall and ceiling finishes, to emanate combustible ga§es. The interior became
untenable for human life during the first stage. The combustible interior finish
materials did not develop surface flame spread action until the third, flash-over
stage was reached, considerably after human occupants would have died.

Several of the conclusions reached by the Forest Products Laboratory after
these tests are most significant.
"6. The nature of the walls, whether plaster, fiber insulation board, or ply-

wood, had little or no effect on the time or temperature of the critical [life safety]
point and only small effect on the flash-over. Regardless of the type of wall
material or the rate of temperature rise in the early stages, fires of conflagration
proportions eventually developed. The flash-over occurred in all cases at a wall
temperature too high for human life."
"8. Carbon monoxide was produced in toxic concentrations in these test fires,

both w Ui pia ter and fiber insulation board as the wall and ceiling materials,
althow. h the concentration of this gas varied considerably depending on the
supply of air to the fire and its path through the room. The intense heat would
have made the burning room unbearable by a human occupant before the carbon
monoxide. An up,tairs room, however, into which fumes from the fire might
have been rising, would probably have been made unbearable first by smoke and
toxic gases.
"9. It can be concluded from these test fires that the customary furnishings of

most dwelling rooms provide enough fuel to create a serious fire regardless of
whether the walls and ceilings are combustible or noncombustible. Once a fire is
started, it spreads not only by direct contact of the flames and by movement of
hot air and combustible gases through channels not provided with fire stops, but
also by elevating the surface temperature of combustible materials to their
ignition point by direct radiation." [Emphasis added.]

Accordingly, when scientifically-based information is brought to bear on the
problem witnessed in the San Francisco area, it would appear that the remedy
adopted by San Francisco is ineffective to reduce the incidence of fatal or in-
jurious fires and serves but to deprive numerous new homeowners of useful and
attractive interior decorations. The noncombustible backing requirement in San
Francisco could conceivably prolong the period required for a wall burn-through,
but as is indicated by the Forest Products Laboratory data, when a fire reaches
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the proportions and heat generation capability required to burn through a wall,

the point at which life could no longer be sustained would have long since been
passed.
Our experience suggests that two paramount principles of fire safety should

be applied in housing design and construction:
1. Provision of safe means of emergency egress from all floors of a residential

structure.
Typically, a home of more than one floor will have a central stairwell and,

typically, with fire commencing on the first floor or basement, smoke and super-
heated gases very quickly make the stairwell impassable. Houses should be
designed to provide safe means of emergency egress from all rooms on the upper
floors so that victims entrapped by impassable stairwells may escape without
injury. A great many houses being erected at the present time do not apply this
elemental principle.
2. The development of an efficient, fool-proof, economic fire detection alarm

system for use in residential houses.
Available information is inconclusive but appears to indicate that fatal fires

with children and adults trapped in bedrooms frequently occur at night. It is
obvious that the victims awaken only after their path of escape has been closed
off by the advancing fire or are suffocated or intoxicated by smoke before they
can awaken. Obviously, such tragedies could in most instances be averted if the
victims could have been awakened and warned of the fire before it reached such
proportions. It is technically quite possible to manufacture alarm devices which
would do this, either smoke or heat actuated, or both. At the present time, how-
ever, I am not aware of any efficient and dependable device which is within the
economics permitted to low and medium cost housing.
I do not wish to imply that the IHPA opposes reasonable limits on the extent

and manner of using building materials. We do believe that most of the prohi-
bitions that have so far been proposed or put into effect are not based on ade-
quate objective evidence of necessity and that careful, well-conceived, disinter-
ested study and experimentation is necessary in order to accomplish the optimum
compromise between the achievement of fire safety objectives and the necessity
of using compustible building and finishing materials.
To this objective, if administered disinterestedly, H.R. 6637 would contribute

much.

Mr. SOLTER. Mr. Chairman, gentlemen of the committee, my name
is Myron Solter, and it is my pleasure to appear before you today as
general counsel to the Imported Hardwood Products Association of
San Francisco.
The IHPA, as the association's name is abbreviated, is a trade asso-

ciation embracing 54 regular members and 57 associate members con-
cerned with the importation and processing and sale of imported hard-
wood products in the United States. This covers, for the most part,
plywood, hardboard, particleboard, other building board products,
and lumber, logs, et cetera.
The IHPA supports H.R. 6637. We think there is an urgent need

for the development of objective and scientifically derived data on the
causes of fires and ways of reducing or minimizing the hazard of fires,
particularly in the residential structures.
Now ultimately it is obvious that the elimination or reduction of the

hazard has to treat with the design, architectural design of structures;
it has to treat with the materials which are used in the construction
of structures and, more complicatedly, combinations of design and
materials.
To date, in our opinion, the treatment that has been given this ques-

tion by public authorities who, after all, exercise the regulatory func-
tion at the local building code level in this regard—the approach has
been, to some extent, haphazard in that regulation has been based on
empirical reaction, some of it more empirically political than empiri-
cally scientific, and not the result of controlled scientific investigation.
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Some public authorities in some places, and some industry elements
have urged that, after all, fire safety ultimately is a matter of elimi-
nating combustible materials from structures. Now it is true the prob-
lem could be solved by building a completely fire-safe home. It would
be built of bricks, stone

' 
mortar, plaster, and other noncombustible sub-

stances. It would have to be furnished with bricks and stone and other
noncombustible substances. It could not have heat or electricity, be-
cause those involve fire or sparks or some element which can con-
tribute to fire. And the inhabitants could not wear clothes, use blankets,
drapes, rugs, or anything.
Mr. DADDARIO. What about the inhabitants? What are you going

to make them of?
Mr. SOLTER. Well, that is the conclusion: That it would be a fire-

safe house, but it would also be a vacant house because no one obviously
is going to live in such a structure.
The point is that ultimately fire safety is a judicious and practical

compromise between the economic and esthetic necessity of using com-
bustible materials both in the construction of a home and the furnish-
ing of a home, but using them in such a way and in combinations
which minimize or eliminate insofar as possible the fire hazard. That
is the problem.
Now we think H.R. 6637 would contribute very substantially to

striking this compromise between the necessity of using combustible
materials and articles and minimizing the fire hazard. We think that
the development of scientifically derived data, however, has to proceed
obviously in an emotion-free context. This we think is very significant.
And I would like to illustrate by one example why this becomes an

important aspect of this proposed legislation. Now one example will
suffice.
In 1964 the local government of San Francisco city and county

adopted an ordinance which amended their building code to require
that combustible interior finish materials with a surface flame spread
rating of between 75 and 225—this would embrace plywood, printed
hardboard, lumber paneling, almost anything that has the combustible
characteristics of wood; it also embraces a lot of plastic material
finishes as well—could be used in residential housing construction
only if such materials were either one-half inch thick or if they were
backed by gypsum wallboard or some other noncombustible material
such as plaster. The effect of this building code requirement has been
to virtually eliminate the use of decorative plywood paneling in low-
and medium-priced housing in the area.
This ordinance resulted from a series of rather tragic fires which

had occurred in medium- and low-cost housing amply paneled with
plywood, and a typical headline from one of these fires, just to quote:
MOTHER, 3 SONS DIE IN SAN FRANCISCO HOME BLAZE—TRAPPED IN BEDROOMS

And the text of the article goes:
San Francisco codes should be changed to prohibit plywood veneer panelling

in home construction, Assistant Fire Chief Albert Hayes said yesterday—

After inspecting the fire, and so forth—
Referring to the highly flammable plywood panelling, Chief Hayes said "You can
light this stuff with a match."

80-730-67 15
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Well, the plywood in question was tested by Underwriters Labora-
tory at Santa Clara, and they found that its surface flame spread rat-
ing characteristics were well within the then building code require-
ments of between 75 and 225. And the assistant fire chief was consider-
ably less than correct in stating that the plywood could be ignited with
a match. He could have struck matches indefinitely without ever
succeeding in igniting the plywood.
However, the point is that so often it is children and mothers who

are the victims of these tragic fires. We all read it, we think of our
own, and empathy operates to generate a pressure from the public at
large on the local government authorities, Tod God's sake, do some-
thing."
Mr. DADDARIO. If I might ask a question at this point, your expert

adviser in this instance was the Underwriters Lab. Did you have any
information from them prior to these fires? Did you have advice that
you could have offered with this kind of support at the time of the
charges made against you, or did you react by getting the advice
afterward? What was his advice, on whom was he relying to make the
statements he made?
Mr. SOLTER. You mean the Underwriters Laboratory?
Mr. DADDARIO. No, the fire chief. I would like to know when you

sought the advice. Was it only after the fires or before? What was his
source of advice?
Mr. SOLTER. Well, the statement attributed to the fire chief was

apparently made by him immediately after the fire, picked up by a
reporter at the scene, and in the paper the next day.

It was oh, 2 months or so, as I recall, later that the city government
of San 

was,
had Underwriters Laboratory test identical plywood.

Mr. DADDARIO. And then made changes in the code?
Mr. SOLTER. Yes. The plywood was found to be within the code as

it then existed, but then the government proceeded to amend the code
to introduce the restrictions on it.
But the whole point here is that probably the San Francisco at-

tempt to eliminate the effect pursues completely the wrong cause. They
made an error insofar as one can judge from what scientifically de-
rived evidence is available in that they attacked not the cause of the
problem, but something which has relatively little, if anything, to
do with the problem, and therefore creates a sense of false security.
The problem still exists, really.
Mr. DADDARIO. Did you disagree with the change that was made or

disagree with the method that was used in order to come to a determi-
nation based on expert opinion which then caused the legislative body
to come up with regulation changes?
I agree that it may have started off with emotions many of these

things do. But then if they follow a pattern of investigation, exami-
nation and advice to the city fathers, legislation can be developed.
Mr. SOLTER. The theory on which the San Francisco code change

was based is the reduction of the incidence of burnthrough, wall
burnthrough, or to delay the time of wall burnthrough. Frequently
it is found that fire can travel in between walls if there is a flueing
action and no fire stops in the wall to prevent the fluing of super-
heated gases.
To the extent that wall burnthrough is a contributing factor in the

kind of problem that San Francisco sought to attack by this means,
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then requiring the use of one-half inch thick noncombustible backing
would serve to increase the time durability of wall burnthrough.
However, the point is that the deaths in these fires concerned out there
were not the result of wall burnthrough. In every case the fire com-
menced in furnishings, either in the basement or first floor of these
houses, cigarets on mattresses, that sort of thing, or rags or clothing,
or some combustible personal articles or furniture.
In this kind of fire it would appear that there are three factors

which are principally operative in causing the fatalities. One is the
generation of carbon monoxide and other toxic airborne products,
together with concomitant anoxia, which often is the real cause
of 'death—asphyxiation or intoxication from carbon monoxide.
Secondly, the generation and fluing upward of superheated com-

bustible gases which then undergo explosive ignition when they come
in contact with sufficient oxygen to permit combustion. And this most
often causes the entrapment of victims on the upper levels of homes.
And then the third factor, once trapped, there is no alternative

means of escape from the upper floors. And in the San Francisco fires,
this is what happened. The furnishings or clothing ignited, generated
the toxic products of combustion there was superheating of air moving
up stairwells, blocking the stairwell. There was entrapment of the
victims on the upper floors in all of these cases.
The code regulation that they have passed out there does not con-

tribute to the solution of this problem.
Now, the contribution of interior finish materials to the operation

of these three factors appears to be minimal on the basis of what
evidence is available. For example, the Forest Products Laboratory,
which is an organism of the Government—Federal Government—
conducted some experimental fires back in the 1950's, thoroughly, in-
sofar as they went, for the purpose of testing the effect of combustible
interior finish materials on the rate of progression and nature of
propagation of dwelling fires.
The result of the tests indicated that typically one can expect three

stages to occur in a dwelling room fire. The first stage, an initial
burning of materials with relatively slow development of tempera-
tures and toxic products, followed then by the second stage which
is an accelerated rapid burning action which then leads to the third,
flashover stage where temperatures reach levels high enough to cause
combustible interior finish materials to emanate combustible gases,
and there is a flashover with fire burning on anything which happens
to be combustible or under the action of heat will generate combustible
gases. And in every case the Forest Products Laboratory concluded
that the interior of these rooms became untenable for human life
during the first stage, and that the interior finish materials did not
become involved in the fire until the third, flashover stage occurred.
One of the points of conclusion I quote just briefly. They said,

quote:
The nature of the walls, whether plaster, fiber insulation board, or plywood,

had little or no effect on the time or temperature of the critical—

That is, the life safety point—
and only small effect on the flash-over.

SO I suggest to the committee that the example which I have dis-
cussed, that of the San Francisco Building Code regulation, is an
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example of action induced by public authorities who wish very
genuinely to respond to the public need for 'something- to be done, but
acting without ample objective information on which to base wise
legislation. And this brings us back to the purpose of the legislation, of
course, which is to stimulate the development of studies.
Mr. DADDARIO. While those regulations were being changed, did

you or anyone else participate in the process so that your points of
view could have been brought to the attention of the legislative body?
Mr. SOLTER. Yes, they were, Mr. Chairman. And also several other

industry groups, plywood and other materials, participated in the
public hearings which preceded the enactment of the ordinance.
Mr. DADDARIO. Notwithstanding that the only changes, which were

made, were those involving the thickness of the materials? There were
no other building code changes or regulations which would affect the
architectural structure of new buildings?
Mr. SOLTER. As I recall, this was the only change in the local code

there intended to have anything to do with fire safety. There were
some other changes concurrently, I think, considered, but they were
not concerned with the fire problem at all.
Our experience indicates there are two paramount principles of fire

safety which should be applied in housing design and construction.
The first is provision of a safe means of emergency egress from all
floors of a residential structure. Typically, houses are built year after
year with a central stairwell. That is a very useful thing, having a cen-
tral stairwell. However, it is just a chimney which flues upward the
fire beginning in the basement or the first floor. It blocks egress down
the stairway because superheated gases become a mass or sheet of flame
as they rise.
In SQ many houses having second and third floors, they have no means

of emergency egress other than—aside from down the impassable stair-
well. One has to leap from windows or suffocate or burn to death. More
attention should be given to emergency egress in residential structures,
in design.
And secondly, so often these fatal fires occur at night while residents

are asleep and usually on the upper floors where bedrooms are cus-
tomarily located in most residential structures. And quite often the
evidence indicates the victims are never really awakened. They were
asphyxiated or rendered unconscious before they had a chance to
awaken.
What obviously is needed here is a dependable means of fire alarm

to awaken the inhabitants in time to allow them to get out—not to
fight the fire, but to get out.
Now there are quite efficient devices used in commercial structures,

in multifamily dwellings. But I understand one of the problems is to
devise a sufficiently foolproof unit for use in residential structures
which would be economic, particularly in medium and low-cost hous-
ing. We are not aware that there is on the market such an alarm device
at the present time.
We suggest that the two most effective measures which could be

taken, therefore, would be more attention in design to emergency
means of egress from burning residential structures, and a workable,
economic alarm device actuated either by smoke or by heat, or both.
Those are our observations.
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We have no scientific data to point to infallible conclusions along
that line. We do support the legislation because it is intended to create
the financial basis, which is most important, and otherwise, for the
pursuit of objective studies which ultimately will have to be test fires
and test burnouts to form the basis for wise legislative regulation to
reduce or eliminate the fire safety hazard.
That concludes my testimony, Mr. Chairman.
Mr. DADDARIO. Mr. Lukens?
Mr. LUKENS. No questions.
Mr. DADDARIO. Mr. Roush?
Mr. ROUSH. Mr. Chairman. Mr. Solter, what is the hardwood in-

dustry doing by way of research directed toward making your product
either fireproof or fire resistant? Is there any such research being con-
ducted by your industry?
Mr. SOLTER. A number of individual companies in the United States

and elsewhere in the world have from time to time given attention
to attempting to fireproof wood products. Wood products can be

ieither fireproofed or made materially fire retardant n any number of
ways. Most ways are either very expensive and competitively non-
feasible, or ruin the appearance of the wood. And we are talking about
interior decorative wood such as the top of this table. This is a beauti-
ful—well, the edges are walnut. To ruin the appearance of an exotic
and very expensive piece of veneer, the public wouldn't buy such a
thing even if they were impressed by the fire retardant or other fire-
proof qualities of it.
Mr. RousH. In this modern era it would seem logical to me that by

experimentation and research it is possible to develop something that
would not ruin the appearance of the wood and which at the same time
might make it more fire retardant. That is the purpose of research, is to
solve these problems; is it not?
Mr. SOLTER. I believe, Mr. Roush, that many R. & D. labs over the

country are working very diligently on this problem, because the first
company to arrive at something which is really economically feasible
and does not ruin the appearance of the wood is going to be—it will be
a significant competitive advantage to them.
Mr. RousH. This was really my question: Do you have R. & D. labs

which are working on this problem Does the hardwood industry have
R. & D. labs which might be working on this problem?
Mr. SOLTER. Well, I represent the imported industry, and I am not

the most familiar or most qualified to speak as to what the manufac-
turing industry in the United States is doing. I understand, however,
that in the big companies which can support such R. & D. efforts, con-
siderable sums and attention is being expended on this problem not
only by the wood producers themselves, but by the chemical indus-
try, which would in the first place devise and fabricate the fire retard-
ant and proofing elements. I don't think one would be justified in
reaching the conclusion that industry is sitting on its hands and not
doing anything to attempt to solve the problem of combustibility of
wood products.
Mr. Rousn. But how about your labs abroad, then? Are there labs

abroad working on this?
Mr. SOLTER. Oh, not really. A good part of the plywood comes from

such places as Taiwan, Korea, where they are lucky even to be able to
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manufacture plywood, much less get into such sophisticated chemistry
as fire retarding of plywood.
In Japan some attention has been given to it because Japan also has

a fire problem, as the committee is aware. But not too much, really.
Mr. MILLER. You do not import plywood from Japan, do you ?
Mr. SOLTER. A substantial quantity of decorative plywood is im-

ported from Japan, made from Philippine mahogany logs.
Mr. MILLER. I was going to say it is imported from some other place.

Japan has no surplus of timber, has she?
Mr. SOLTER. No. Japan is a net deficit timber country. But the logs

are imported from the Philippines, fabricated into plywood in Japan,
and then exported.
Mr. MILLER. Did you ever see a tree in Japan when they had to take

it down? They strip not only all the branches off it, they also the bark
and it is sold separately. Nearly every ounce of the tree is put to some
good use because timber is so scarce in that country.
Mr. SOLTER. That is true, Mr. Miller.
MT. DADDARIO. Mr. Rumsfeld ?
Mr. RIMISFELD. I have no questions, Mr. Chairman.
Mr. DADDARIO. Mr. Davis?
Mr. DAVIS. No questions.
Mr. DADDARIO. Mr. Brown?
Mr. BROWN. No questions.
Mr. DADDARIO. Mr. Chairman?
Mr. MILLER. I just wanted to say I am in a quandry. You tell us

that if we try to do something to make the wood fire resistant it is
going to be costly, yet you suggest that in the building of some of these
new homes we ought to have egress from upper floors.
I am certain that builders of most housing units would resist this

very much, because it is going to cost a whole lot more to do that too.
•The type houses that are being built now to apply to people of mod-

erate or lower incomes are pretty much thrown together on a line basis,
but if we are going to establish means of egress from the second story,
it is going to add to that cost. So it is going to cost somebody more
money to get away from fire no matter how you add it up, is it not?
Mr. SOLTER. Mr. Chairman, our conclusion is, based on what reli-

able information is available, that the fire hazard in multifloor resi-
dential structures is not altered one bit by whether or not there is
plywood paneling in that home. There is always sufficient combustible
materials in furnishings, draperies, carpets, and whatever, even if
the structure itself is completely fireproof or fire retardant, to sup-
port a fatal fire. The problem is we cannot render the home com-
pletely fire safe. The next best thing, we believe, is to concentrate on
getting out in the case of a fire which could be a fatal fire.
I might say that in my own home I have considerable plywood, but

that does not bother me at all. I am most concerned with getting my
family out. My home is built so it is very difficult to get out of the
bedrooms, and I have devised elaborate escape mechanisms and I drill
my family periodically on how to get out. The instruction is, if a fire
starts, get out; don't try to save anything. Never mind the plywood
or whatever else; just get out.
Mr. MILLER. I used to drive across the continent quite frequently,

and I remember staying in a very old hotel in a Midwestern city on
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the second floor, and at each window there was a big lug in the frame
and a rope with instructions "In case of fire, throw out the rope out
the window and slide down."
Mr. SOLTER. Well, it is better than either suffocating from fire or

suffering from broken legs or worse leaping from second- and third-
story windows.
Mr. MILLER. I appreciate that.
Now I have to think at my age that I don't know which would be

the worse: To try to slide down the rope and burn my hands 
Mr. SOLTER. The best solution would be that the builder build some

emergency egress from upper floors.
Mr. MILLER. Well, it resolves itself a great deal down to this: That

American industry and our technology have never given a great deal
of study to this problem.
Mr. SOLTER. I am not so soure that American industry as such is

capable of giving the necessary 
is 

study to it, because Amer-
ican industry in this question s a mass of conflicting interests. You
have the insurance companies on one hand with one interest you have
various building materials industries with their own conflicting inter-
ests. You have the noncombustible materials producers, you have the
medium-combustible materials producers, you have the highly inflam-
mable building materials producers. And for that reason and also be-
cause such research is fairly expensive—after all, you don't put up
structures and burn them down without spending considerable amount
of money. For that reason, we come back to the proposed legislation
here.
I think it is highly desirable, if it is administered in an objective

way, and individual industry interest is not allowed to influence the
path of planning of experimentation or the conclusions or results ob-
tained from such experimentation.
Mr. MILLER. We have just been going through in the last few years

a great exercise looking to the safety of the automobiles. Now I think
that when you build an automobile it is about as complicated as build-
ing a house. You have the tire manufacturers, the battery manufac-
turers, the parts that go into it, many of them built by the same com-
pany, most of them are bought on the outside.
But the people are becoming awakened to this problem, and perhaps

in the effort to get some business the manufacturers cut corners to sell
cheap automobiles and now they are being called upon to call these in
and fix them up. Maybe we have to pay more to get a safe automobile,
and maybe we have to pay more to get a safe house.

Isn't it true that the hardwood manufacturers and the plywood
manufacturers that you represent would not like this because if you
have to pay more there wouldn't be as many houses built ?
Mr. SOLTER. No, there wouldn't be any plywood. The noncombus-

tible materials, plaster, lath, et cetera, would be used instead.
Mr. MILLER. I do not think that a house just because it has a plaster

wall in it is safer from a fire standpoint; it is the construction within.
As a matter of fact, in the old days when we used to build them you
made a lot of flues to encourage fires, not retard them. In most cities,
they require you to put firebrick between the joists. People think they
are in there to stiffen the wall, but they are not; they are to retard fire.
So in the final analysis, isn't it that we just have not given a great



228 FIRE RESEARCH AND SAFETY ACT OF 1967

deal of thought to this problem any more than we did in the beginning
to safety of automobiles?
Mr. SOLTER. We would be in complete agreement with that state-

ment, Mr. Chairman. We think that there is a need for wise legisla-
tion either Federal, State, or local, in the fire safety area.
We do think—and again in agreement with your statement—that

there is not sufficient knowledge of these problems on which to base
wise legislation.
Mr. MILLER. That is right.
Mr. SOLTER. And again for that reason we indicate strong support

for the proposed legislation.
Mr. MILLER. That is the thing, and I am very happy that you are

for the legislation. I hope that the different facets of the building in-
dustry will take cognizance of this and lend their support to what we
are trying to do, because certainly in this bill we are struggling in the
dark—and we would like to stay in the dark; we don't want to be lit up
by a lot of flames of burning houses.

XII-. DADDARIO. Mr. Solter, even though you have talked about ply-
wood, your support for this legislation, comes about because you be-
lieve that plywood and all kinds of materials could be better assessed
insofar as how they were to be incorporated into building through the
developments of the research processes which this legislation would
support. You are really talking about all materials in a house and
how these can be put together so that people will not emotionally say
that this type of material or that type of material should be arbitrarily
barred from use, as you indicated the case to be in the San Francisco
situation?
Mr. SOLTER. Yes, completely, Mr. Daddario. Plywood happens to

be the most widely used combustible interior finish material. There are
others, lumber, some plastic coatings, and a few other things.
If incontrovertible scientific investigations should—rather, if scien-

tific investigation should incontrovertibly demonstrate that plywood
must absolutely be eliminated to minimize fire hazard and thereby
achieve a public gain in the question of fire safety, then so be it. How-
ever, the information that is available so far would indicate that it
is not necessary to eliminate the beauty and utility of certain com-
bustible interior finish materials such as plywood to accomplish any
reasonable fire safety purpose.
Mr. DADDARIO. You have been very helpful, Mr. Solter, and I

realize you do have a close schedule.
In you remarks to the chairman, Mr. Miller, you corrected what I

am sure you did not intend to indicate in the first instance, and that
was when you said "this legislation, if administered objectively." It
corrects your prepared text, when you said if it were administered
disinterestedly. I am sure you would not want it administered ob-
jectively and without interest.
Mr. SOLTER. I do not think the two statements are irreconcilable.

You just said it: If objectively and disinterestedly administered.
Mr. DADDARIO. Thank you.
We will be in touch if there are further questions which we have.
Mr. SOLTER. Thank you very much
Mr. DADDARIO. Thank you.
Our next witness is Mr. Lloyd Layman. Mr. Layman?
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Mr. Layman, we are pleased to have you with us. Mr. Layman is
the former Director of Fire Services, Office of Civil Defense. He has
a long and interesting history of participation in firefighting, research
into fires, and the like.
We are pleased to have you with us, Mr. Layman. We are anxious

to hear what you have to say about the legislation which we are
considering.

STATEMENT OF LLOYD LAYMAN, FORMER DIRECTOR OF FIRE
SERVICES, OFFICE OF CIVIL DEFENSE

Mr. LAYMAN. Mr. Chairman, members of the committee, I don't
• think I can be classified in this field as anything. I represent no
one. I speak merely as an individual that has expended a consider-
able amount of Government funds in experimental fire projects and
training.
I might say that I am a student of the field yet at my age. Any in-

dividual member of this committee can ask me many questions which
I will frankly tell you I don't know the answers. If anybody appears
before this committee and can answer all the questions that you ask,
they are a lot smarter than I am.
I hold no degrees. But I have had 30-some years of experience. I want

to start this story in a strange way.
In 1942 I accepted a commission with the U.S. Coast Guard with an

understanding that I was to enter the Coast Guard and set up a fire-
fighting training school. That school was established at Fort McHenry,
, Baltimore, Md., early in 1942. By 1943 we had provided the physical
plant, the equipment, the training personnel, and our training quota
was 1,000 men per month.
We didn't only train Coast Guard crews and members of port se-

curity groups; we trained Army Transportation Corps personnel in-
volved in fire protection and fire prevention in the many ports of the
United States. We did work for the Ordnance Department and other
governmental agencies.
What I want to start with is an incident that occurred in April of

1943 in New York Harbor. It was classified at the time, but classifica-
tion has been removed and I can speak about it freely.
A Panamanian cargo vessel, the El Estera, taking on cargo at a New

Jersey pier, was fully loaded and ready to sail with thousands of tons
of high explosive. A fire occurred in the engine room from a broken
fuel pipe.
The Coast Guard maintained many improvised fireboats in the har-

bor, together with the pumping capacity of the municipal fire depart-
ment. The only harbor in the United States that had sufficient gal-
lons per minute pumping capacity to have scuttled this vessel.
Twenty-four hours before, a commander by the name of Stanley had

been appointed port security officer, and he was responsible for taking
action in case of emergency. He came on board and they had been
fighting the fire for some time, making no progress, and he ordered the
ship cut loose, necessary tugs to move it to deep anchorage and
scuttle it.
The only way you can scuttle a vessel is by pumping water into the

hold and into the engine room.
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Fortunately, by the time they got to deep anchorage, they had
pumped sufficient water in to sink the ship. That ship laid there in
the harbor with the mast above the water for several weeks until
they could raise it, take it to sea, and sink it by gunfire.
You cannot remove high explosives after they have been under

salt water with any degree of safety.
I became very interested in that fire. I made a number of inquiries,

and I was told that this type of fire could not be extinguished. There
was no known method of extinguishment. By that time we had a
pilot plant, a small building representing an engine room of a small
ship, where we could build fuel oil fires, teach our men to extinguish
them.
I imagine that I ran 150 tests, and I didn't even discuss the purpose

of these tests with members of my staff; I thought we might find
an answer to that problem. Later on a number of the men who were
engaged in fighting the fire aboard the Elestera became members
of my staff. We made a search of records and we found one record,
one case history where a fire had been extinguished in the engine
room of an English ship, but they had an empty hold adjoining the
engine room where they could cut a hole in the bulkhead and pump
in foam until they covered the burning surface.
By late 1943 I suggested to headquarters that if I was given a

ship to conduct full-scale experiments, that I might come up with
an answer. This is a long story, but I am going to cut it short as
possible.
The Commandant accepted the suggestion, and in conference with

Admiral Vickery, Vice Chairman, Maritime Commission., they decided
I should be given a disabled Liberty ship that was anchored in the
James River, a number of them, which the cost of repairs and the
time required would exceed the cost of a new vessel.
By the middle of July that vessel was delivered to Fort McHenry,

ballasted with sand, and set down. It took some time to procure the
necessary scientific instrument to conduct the tests. By September
of that year we were ready to proceed with our experiments. These
were conducted solely by my staff of instructors and did not in any
way interfere with the training program.
We ran a couple of pilot fires to test the airflows through the venti-

lators, different openings, and I would say after the second full-scale
fire we cracked it wide open. It is so simple that it is difficult for
ordinary individuals to believe.
We found by closing all the air intake openings; that is, the ven-

tilators, the skylight openings, and by using a very small volume of
water, fog injected at the upper atmospheric level within the space,
that we could extinguish 1,800 square feet of burning oil.
Now that is the largest burning surface that you can have in this

type of ship—that was about twice the surface that they had in the
El Estera, because it had a divided engine and boiler room, which
Liberty ships we had had a combined engine and boiler room, which
had an atmospheric volume of approximately 85,000 cubic feet, total
volume. It had a net atmospheric atmosphere volume of 65,000 cubic
feet; the machinery—I mean the engine and different equipment took
up the rest of the space.
The bilge of the ship is on top of the tank tops, and in most ships it

is 3 or 4 feet between the tank top sand the floor plate level where the
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crew walks around. Now two-thirds of this space, 1,800 square feet, is
covered by floor plates, where not a single drop of water touched it
directly.
The Coast Guard was very pleased with the result. We brought our

fire protection officers from all the ports of the United States to wit-
ness test fires and demonstrations. They even brought observers from
the allied navies of the world to observe these. We didn't use a single
thing other than the independent pumping unit that was on board
the ship. We used a canvas cover, or tarpaulin from the cargo hold to
cover the openings of the skylights. We used canvas covers for cover-
ing the ventilators.
We found that the hotter the fire was, the higher the temperatures,

the more easy it was to extinguish.
June 1, 1945, an official report was published on that, and I

am going to have to refer to some of my notes, because these things—
my memory doesn't serve me too well. The report was well received.
In fact, we had to make reproductions of the report. I know Major
General Gross, Chief of Army Transportation, asked for 500 addi-
tional copies for distribution to his personnel.
I don't know whether you are acquainted with it, but the Army

Transportation Corps operated more ships during the war than the
U.S. Navy. And that's why we cooperated so closely with the Army
Transportation Corps, because under a Presidential Executive order,
the Coast Guard and the Army Transportation Corps were jointly
responsible for port security, moving flammable and combustible and
explosive cargoes through the ports of the United States—continental
United States.
This report was published and we continued with that program up

to October 31, 1945, because some of the private companies that manu-
factured carbon dioxide protective systems requested a series of tests
and they were run, and a report was published in November of 1945
covering those tests.
As a result of the success of those tests, the Commandant expressed

a desire that this program should be continued in cargo holds involv-
ing solid combustibles. This was previous to the end of the war.
Some negotiations had been conducted. The Army Transportation

Corps was interested some of the other governmental agencies were
interested.

October 31 the firefighting school at Fort McHenry was closed and I
was transferred to Washington, the staff of Rear Adm. Lyndon Spen-
cer, Chief of Merchant Marine Safety. My job was to sell this project
to the other governmental agencies that were interested—they were
the Bureau of Ships, Maritime Commission, War Shipping Adminis-
tration, Army Transportation Corps—and to private Industry that
manufactured safety equipment and alarm equipment for use aboard
cargo vessels.
Fort McHenry was unsuitable for this project. The Harbor of San

Francisco was selected, and by March of 1946 we had an agreement.
The Navy agreed to furnish 1,500 bales of surplus cotton that they had
in a warehouse in Houston, Tex., on which they were paying storage
charges, short staple cotton that had been used for making mattresses.
That was the principal cargo, because cotton fires, our record showed,
had been the most frequent of cargo fires at sea over a period of years.
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By the latter part of May we brought together the equipment in the
Harbor of San Francisco. They wouldn't allow us to use a pier for
fear that we would set the pier on fire. So we picked deep anchorage
off of Treasure Island, and we used the Navy Firefighting School which
had been closed at the time for our pilot work in connection with the
fire.
Now I had about three or four members of my staff, my instructor

staff, that agreed to remain in the service to assist carrying out this
project. I had engineers from Mine Safety Appliance Co., CO2 Co.,
Kidde Co., and the Mearle Corp. that manufactured safety equipment.
I had a very outstanding staff of engineers and qualified men, in-
cluding a physicist from the Bureau of Standards. These tests were set
up under the most scientific conditions possible.
We purchased all the scientific instruments that was necessary. We

took gas samples every 5 minutes and analyzed the samples during the
burning of the cargo.
That project continued from June to October 15.
Now bear in mind I had a deadline of 6 months to complete this

project, and we had definite objectives. And in that course of time we
attained our objective and we destroyed some—or disproved some
fallacies that had haunted the merchant marine for years. One was
that we disproved beyond any reasonable doubt, that steam was the
worst controlling and extinguishing agent that you could use onboard
ship. And steam had been prescribed for years and years in the mer-
chant marines of the world: steam piped into the hold of vessels.
Now I might go further and say that the basic cause of the Texas

disaster was that the captain coming on board and ordering the hold
to be closed and steamed it. That's what caused the Texas disaster—
Texas City disaster which you are all acquainted with.
Another thing we proved was if you would seal the cargo hold;

that is, if you would seal the ventilators leading to the cargo hold
and other openings, you could take a cotton cargo around the world
with a fire in the hold and bring it into port and unload it, and you
could have about 80 percent of salvage materials. If you hadn't known
that this 80 percent had been in the hold, you could have sold it on
the open market with no evidence of damage.
We proved another thing. We sent up to Seattle and tore off a little

inerting gas unit from an aircraft carrier that was used for inerting
the tank of the ship after the gasoline had been removed. An empty
tank is far more dangerous than a full tank.
We set up this little machine that generated 300 cubic feet of inert

gas an hour, washed and scrubbed the gas, injected it into the hold,
and by using a continuous injection method, for every cubic foot of
inert gas we put in, we forced out a cubic foot of heated smoke and
other gases, and in about 40 hours we could effect complete exten-
guishment of the fire.
Mr. DADDARIO. Mr. Layman, when Dr. Astin, who is the head of

our National Bureau of Standards, was here, one of the reasons he
gave in support of this legislation was that he would be able under
it to create laboratory conditions where experiments could be made
going to the cause of fires. What you are saying here seems to me to
be so strongly in support of that, because by following this line of
attack you have spelled out for us, you were able to determine by this
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research that the way fires have been extinguished in the past has in
some instances added to their intensity and that there was available
through such research a method so that the fire could be extinguished
in a relatively simple way.
I would expect then from what you say that for these reasons—and

I am sure you have others—you feel that this is a very important part
of this legislation, the research that can be done and, which your state-
ment this morning so well illustrates, is needed to shed light on what
seems to be traditional practice based on someone's assumption rather
than on any basic knowledge and real research consideration.
Mr. LAYMAN. Mr. Chairman, I have been a voice crying in the wil-

derness for years for fire research. And I have made many pleas, many
speeches, talks, and I fought for it for 7 years in Federal Civil De-
fense, and I got very few dollars.
Now you bear in mind this: The total amount of cash available

to us on Operation PHOBUS was $10,000, and the Army Transporta-
tion Corps found that in a research fund that they had forgotten
about. That was the total cash.
The rest of it was materials that the services provided. The steve-

dore 
labor, 

for unloading this cargo and reloading, was furnished by
the Army Transporation Corps.

It was governed by a joint committee which Brigadier General
Wiley, Assistant Chief, Army Transportation Corps—he was the
chairman of the committee. The committee never met during the time.
They were busy. Demobilization was underway.
He tklked to me one time—he was in San Francisco, and by phone

he said, "How are you getting along?" and I said, "We are proceeding
according to schedule." He said, "That's all I wanted to know."
I had no supervision I had nobody telling me how to do it. Maybe

that is why it was successful.
I have often said if you—and I am not casting any reflection on

this committee—if you don't want anything done, appoint a committee.
In the management of such a project, a committee can't run it. It has
got to be an individual responsible. And I was responsible for the
project.
Mr. DADDARIO. You were just lucky there weren't any regulations

around to prevent you from doing it, that's all.
Mr. LAYMAN. Well, let me say this about regulation: I never in the

course of my 5 years in the Coast Guard ever opened a book of regu-
lations. [Laughter.]
I attended a port security meeting in Washington where a com-

mander of the Regular Coast Guard got up and said "The trouble
with the Reserve officers in the Coast Guard is they don't read regu-
lations." He said, "They don't know what the regulations are."
And the Commodore who commanded the Coast Guard section got

up and said, "Thank God they haven't read any of them, because,"he
said, "you can always find a regulation that will keep you from doing
what should be done."
And I didn't have time to read the regulations.
Let's follow this a little further. I was relieved of active duty June

15, 1947, and I returned to my fire department. I was chief of the
Parkersburg Fire Department, and I had been on military leave.
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Now, I couldn't stand on a platform or prepare a paper stating that
we had developed at Fort McHenry would work in building fires.
Now I had no facilities to test it. It took me about a year and a half to
obtain the necessary equipment, proper nozzles, and improvise equip-
ment—now you couldn't buy some of this; you had to buy parts from
one company and parts from another and improvise—and to train my
personnel.

Fortunately, I had two men, members of my fire department that
had been on these projects, that had been members of my staff. We set
up a training program and in about a year and a half we started
getting initial successes, and then from then on they rolled faster and
faster.
We proved that this can be used in building fires very successfully.

And in 1951, at the fire department instructors conference, I delivered
a paper known as "Little Drops of Water."
Now I had sufficient case histories to support every word I said.

We photographed every important fire. We took the measurements
of the building, we made diagrams of it. And I can say that I have
in my files today a more complete history—case histories of fires than
any organization in the world. And that's a big statement.
That paper attacted a lot of attention. My most conservative esti-

mate is that there have been over a million copies of that paper dis-
tributed and translated into a number of foreign languages. I have
correspondence from most of the free countries of the world regarding
it.
I think the Fire Service is interested in new and better methods,

especially the younger group. Now I can't speak for the ones who know
all the answers. I don't waste much time talking to the older group in
the Fire Service. I would rather talk to the boys that are going to be
commanding officers day after tomorrow, because they are the ones that
are going to run the show.
The only thing I have done is provided them with a better method.

More effective tactical employment of water. Water fog is not new. I
can leave with the committee here an article that appeared in Scientific
American in 1877 that lays down every fundamental that I lay down
except one, and I can only pick one thing that he said with which I
don't agree. He said steam was a good extinguishing agent. He just
didn't know. That man took the first patent on his fog nozzle in 1863;
it is over here in the Patent Office. He got a modified patent in 1865.
And do you think the Fire Service accepted it?
With slight modification of that nozzle, it would be as good as any

nozzle we have today.
There has been a lot of knowledge lost in this field. I might describe

the Fire Service or this whole field of fire protection and fire preven-
tion in just a few words. It is everybody's business and it is nobody's
business. That's been the history of it.
I have preached for years and years for research on water. Now you

think I know a lot about water? I know so little that it is pitiful. I read
everything that I could find that has been written on the subject of
water in connection with the controlling and extinguishment of fire.
Yet I know so little that it is pitiful.
Water is nature's answer to control and extinguishment of fire. Man

learned that early. Without the knowledge of the process of combus-
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tion and flame propagation, we would still be living in the cave age. We
could never have penetrated beyond the tropic or semitropic areas of
the world, and we would still be eating raw meat.
Now we know of other ways of generating heat, the nuclear process.

But unless we had discovered the process of combustion, we would
never have arrived where we are today.
Our whole progress of the human race has been based upon fire, the

use of fire. Yet there has been little effort made to control the un-
friendly fire, little effort.
I am very sincere when I say I believe the most productive early

research in this field, and I mean applied research, would be to learn
more about water: how to produce it in larger volumes, how to project
it. And I think that problem can be solved.
I think the answer for larger fires lies in the ability to generate large

volumes of water in the form of finely divided particles, by the use of
air. You've got to divide these particles by air. And I have no sym-
pathy or no time to hear people talk about air entrainment. I have
studied air entrainment and fog streams as much as anybody. I have
figures here that I can quote to you, and it would be unnecessary. I
will leave them with the committee, that show that if I am able to put
a very small volume of water in this room in the form of finely divided
particles—now not in the form of mist, but in the form of liquid,
finely divided particles—you cannot start a fire in this room. And those
are scientific figures.
In support of the legislation let me say this: Who do you think

would have furnished me three and a half million dollars worth of
resources except the Federal Government? Do you think there is a city
in the United States, do you think any of these organizations have that
kind of money? But yet, as for the actual cost of that project, that
actual cost of that project was a fraction of that. The ship was sal-
vageable. The ship was just as good, with some minor repairs, as the
day we took it.
We found out I needed 200 carbon dioxide cylinders for that project,

and when I went out on a preliminary trip to San Francisco I found
the Coast Guard fire officer in the Port of San Francisco was a pretty
bright chap; he knew where everything was in the harbor. I asked
Headquarters to retain him in service, and they did. We needed 200
carbon dioxide cylinders, and I didn't know where to get them. We
couldn't buy them; didn't have the money. He said, "I know where
there are thousands of those stored, in a warehouse." I said, "Find out
about them."
He came back and he said, "It will take the time of this project to

get the necessary paperwork done to get 200 cylinders."
Mr. DADDARIO. Don't tell me you went down and stole them?

[Laughter.]
Mr. LAYMAN. We didn't steal them; we just requisitioned them.
Mr. DADDARIO. "For a while."
Mr. LAYMAN. And we returned them 6 months later in as good a

condition as they were when we requisitioned them.
Mr. DADDARIO. And you put them to good use.
Mr. LAYMAN. Yes.
There are some other points I want to cover. I don't want to bore

you, because---
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Mr. DADDARIO. You are not boring us at all. It is very interesting,
Mr. Layman.
Mr. LAYMAN. I do have some notes I want to check on here.
Mr. DADDARIO. Are you going to tell us somewhere along the line

how you feel about this legislation?
Mr. LAYMAN. I think I have already expressed it, haven't I?
Mr. DADDARIO. I am not sure.
Mr. LAYMAN. I may say to you, I am in favor of both the Commis-

sion and the bill. But I want to make some qualifications.
I attended a conference here in 1947. I hope I can find the report.

And I want to leave that with the committee, the President's Confer-
ence on Fire Prevention, called by President Truman.
Here is a copy of the report of the Committee on Research. I don't

know whether the committee has ever seen this.
Mr. YEAGER. I don't think so.
Mr. LAYMAN. I am going to leave it with the committee.
Mr. DADDARIO. I would appreciate it if you would.
Mr. LAYMAN. It covers just about what has been covered here. This

was all a voluntary proposition, and you know what you. get: One
agency to do one thing and one agency to do the other. And I'll bet
it would be difficult to find a copy of this in the Government files
right now. It was forgotten 3 months after it was written.
You 'are not going to get action unless Congress directed it. And, of

course, it takes money to make the wheels turn around.
Now listen, you can waste money on research. You can squander it.
I tried to get a certain amount of money out of my Office of Civil

Defense for research on water. Maybe it is fortunate that I didn't get.
it, because I don't know of a single research organization in the United
States which was qualified to perform that work. It would have had
to have been farmed out in pieces to different research setups.
The Committee on Fire Research, which while I was Director of

the Fire Office was established in the National Academy of Science—
and I can tell you frankly it was a battle, it was a battle each year to
get enough money to carry it on. Now I think the Committee has
served a useful purpose. It is not a research committee. The National
Academy doesn't do research work. They advise—if you ask for advice,
that's what the Committee is for. But on applied research, in funda-
mental research—or basic research, it is pretty hard to set time limits
or even objectives. But on applied research you can set objectives and
you can set a deadline, that is the way it should be conducted. If you
are going to issue money to people to just do research, they can re-
search a thing for the next hundred years and come up with nothing.
Does that explain?
Mr. DADDARIO. Yes, I think it does. There is no question that it falls

into the category. We always have a question about defining what basic
research means and what applied research means, but somewhere along
the line I think in England there was a term used about "directed re-
search." I would think this is really something that you are talking
about here where you are seeking fundamental knowledge for a pur-
pose and Where you can come to some kind of an idea about time limits
and goals of attainment. I do think that your 'admonishment in this
regard is a very important one.
Mr. LAYMAN. Now on basic research, it is not possible, as I under-

stand. And I have heard this basic, fundamental, and applied research
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discussed by the leading scientists of this country. I have sat in con-
ferences where they couldn't agree on just exactly where you draw the
line.
But applied research, you are saying you have a definite objective

where if you could obtain that objective it would have a practical
application to the problem.
Mr. DADDARIO. As your example of your attempt to obtain research

funds for more knowledge about uses of water in this regard.
Mr. LAYMAN. Yes.
I have written two books on this subject, in addition to my paper.

And I can say that they have attracted a lot of attention. They are
still being published.
The last translation I know of was made by the Tokyo Metropolitan

Fire Board. They translated "Attacking and Extinguishing Interior
Fires," which is this indirect method of application, and published
2,000 copies as training manuals. And that is the largest firefighting
complex in the world.
I came to find out that European fire chiefs and fire services knew

more about it than some of the American fire departments did. They
grab every piece of technical literature that we produce and then
translate it, and they keep tab on it. I don't think we pay much atten-
tion to what they do.
Mr. DADDARIO. And we should.
Mr. LAYMAN. Yes.
Let me tell you: We don't have a monopoly on knowledge in this

country. We have good scientists, but there are other scientists. Maybe
the best-informed man in the world on water is Prof. Henri Coanda
of France. And he has made a hobby of studying it most of his life.
He is well known in the aviation field. He was chief consultant to the
British Government during the war on the development of the delta
plane, and he will tell you frankly that he has limited knowledge of
water.
Mr. DADDARIO. When you were with the Civil Defense as Director

of Fire Services, what did they allow you to do? Is there available,
as a result, a symposium of domestic or foreign information of the
people and their research which might be helpful to us?
Mr. LAYMAN. I doubt if there is. I doubt if there is.
Mr. DADDARIO. Then one of the problems here is to recognize that

there is available some information which ought to be put together
and then culled for the best data to be used within the scope of this
particular program as incorporated in Mr. Miller's bill?
Mr. LAYMAN. I think the National Fire Protection Association has

a lot of the information. I know my logs on the Operation FOBUS,
which amounted to several boxes, I got tired of shipping them around
all over the country and I sent them to their library. The Coast Guard
has the records; Army Transportation Corps has the records. The
Bureau of Standards should have them; they had a man on this job.
I think a lot of this knowledge is pigeonholed.
The reason why I wrote my books is because I committed myself to

writing. If it is not put in book form—you can write all the papers
you want, and you will find most of those in the wastepaper basket
when the conference is over, but a book that they have to pay $3 or
$4 or $5 for, they don't throw it away, they read it.

80-730 0-67-16
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Mr. DADDARIO. Mr. Layman, I hope that we might be able to get
together as a result of the testimony you have given here so that we
might be able to. fill in the testimony. I hope you might allow us to,
because I do think that you have so much more to offer to the record
than we are able to put together here today. We do have one other
witness.
I am sure the chairman has got a question or two to ask of you.
Mr. MILLER. No. I have been very much interested, though, in every-

thing that he has been saying. It has been quite revealing.
Mr. LAYMAN. I can tell you this: I have only scraped the surface

on water, just the surface. And I will leave with the committee—and
I have plenty of documentations in my files.
Mr. DADDARIO. We are going to take advantage of you, Mr. Layman,

if you will allow us to.
Mr. LAYMAN. All right. I will be very happy to cooperate with the

committee. I am very happy to cooperate with the program.
I have told you a very rough story, and I have only touched the

high spots.
I will say this: That I think I have contributed a little to the art of

firefighting. But there is much to be done. We have only scraped the
surface.
And I can say without support of Government funds and without

some directive or objective set, we will still be wandering in the
wilderness.
Mr. DADDARIO. Mr. Brown?
Mr. BROWN. No questions, Mr. Chairman.
Mr. DADDARIO. Well, you certainly have been extremely helpful to

us. I do think you have established certain guidelines, which the com-
mittee has in the past looked to. We do like to recognize that there
are objectives which we must reach, and we will keep closely in mind
what you said.
Mr. LAYMAN. I will leave with Mr. Yeager the documents I have.
Mr. DADDARIO. All right, fine. Thank you.
Mr. LAYMAN. Thank you.
Mr. DADDARIO. Thank you ever SO much.
Mr. MILLER. Thank you so much.
Mr. DADDARIO. Our next witness is Mr. Charles S. Morgan, who is

the assistant general manager for the National Fire Protection
Association.
Mr. Morgan, we are happy to have you here.
Mr. MORGAN. Thank you, sir.
Mr. DADDARIO. And recognizing that we are beginning to get to the

end of our time period, I think you should just proceed, if you would.

STATEMENT OF CHARLES S. MORGAN, ASSISTANT GENERAL
MANAGER, NATIONAL FIRE PROTECTION ASSOCIATION

Mr. MORGAN. Thank you, sir, and gentlemen, my statement is a
brief one. My purpose in appearing before you is not to read the state-
ment in respect to H.R. 6637 which has already been filed with this
committee by our general manager, Percy Bugbee, but, rather, with
your permission, to clarify and emphasize certain aspects of our posi-
tion as expressed to this and other congressional committees concerned
with the proposed Fire Rearch and Safety Act of 1967.
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(The statement of Percy Bugbee, general manager, National Fire
Protection Association, is as follows:)

STATEMENT BY PERCY RUGBEE, GENERAL MANAGER, NATIONAL FIRE PROTECTION
ASSOCIATION WITH RESPECT TO THE PROPOSED FIRE RESEARCH AND SAFETY ACT
OF 1967

We have given careful study to H.R. 6637 which proposes a comprehensive
program for the purpose of reducing loss of life and destruction of property by
fire and the establishment of a national fire research and safety center to be
operated by the National Bureau of Standards "to provide a central focus for
management of the national fire safety program."

President Johnson, in his message calling for a fire safety act, said, "The
Federal Government must also begin to support and supplement private research
efforts in fire fighting and fire protection."
In our opinion, H.R. 6637 goes far beyond this and gives to a single Federal

agency the power to supplant the present public and private efforts in this area.
The authority proposed to be granted appears to be all inclusive.
The National Fire Protection Association is strongly in favor of programs

and activities which will contribute to a reduction of fire losses. The existing
programs of many Federal departments and agencies are now making sub-
stantial contributions; the same is true of programs of hundreds of state and
local governmental agencies. There are scores of privately supported orga-
nizations doing effective work at national, regional and local levels. Take-over
or duplication of these programs by the Department of Commerce would not
serve the public interest.
We believe that basic fire research is a proper and logical function of the Na-

tional Bureau of Standards and that an appropriate program for such research
should be developed and supported.

It appears to us that a careful delineation of areas of activity and responsi-
bility is needed prior to taking action of H.R. 6637. For this reason we favor H.J.
Res. 498 which proposes a National Advisory Commission on Fire Prevention
and Control to "undertake a comprehensive study and investigation to determine
practicable and effective measures for reducing the de,tructive effects of fire."
(This bill was the subject of a hearing before the Housing Subcommittee of

the Committee on Banking and Currency on April 21, 1967.)
If indeed there is a need that can best be filled by the federal government, we

believe that this determination and the character of any measures which may
flow therefrom can best be made by just such a National Advisory Commission
on Fire Prevention and Control as is contemplated by the joint resolution. We
believe that this is much to be preferred to a determination arrived at by the
employees of any single government department or agency, or for that matter
by any single, independent, private group, as in both cases there is always the
possibility that their views may be unduly influenced by selfish economic, political
or philosophical factors which really have nothing to do with the merits of the
case. Thus, we plead that before any sums are appropriated for programs offered
as means for reduction of the national fire waste, a highly qualified commis-
sion be created to assess the extent and nature of the problem, appraise the
effectiveness of the numerous programs and efforts already well established and
then determine exactly what helpful further role the federal government may
play to give these efforts greater effectiveness and to supplement and support
them in whatever ways may be deemed most appropriate and in the public
interest.
So that your committee may understand the vital interest that our Associa-

tion has in this proposed legislation, following is a brief description of the work
of our Association.
The National Fire Protection Association is a non-profit, technical and educa-

tional organization solely devoted to the reduction of loss of life and destruc-
tion of property by fire. It was organized in 1896. Membership in the Association
is open to any organization or individual inteDested in fire waste control. There
are two classes of membership, organization and associate. Present organization
membership includes 215 national and regional associations representing many
segments of business and industry, government at federal and state levels, pro-
fessional groups and public service organizations. Associate membership is
made up of more than 20,000 companies and individuals from a wide range of
business and industry, from federal, state and local officials and many other in-
terested groups such as universities, hospitals, libraries, architects and engineers.
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Membership fees—currently $150 annually for organization members and $20
for associate members—are kept deliberately low to encourage the widest pos-
sible participation in and use of Association services.
The influence of the Association is world-wide and it has members from

more than 70 countries. However, its activities are directed primarily to the
United States, and to a lesser extent, to Canada.
One of the Association's fundamentally important activities is the develop-

ment and issuance of standards and recommended practices for fire waste con-
trol, with life safety the paramount consideration. These standards originate
in technical committees balanced to represent all interests effected, and go
through a quasi-legislative process before adoption and issuance.
Some 1,700 fire protection experts serve on these committees without pay;

there are now more than 130 technical and sectional committees, each respon-
sible for a particular subject area. To date, 188 standards have been issued.
They are updated frequently and published annually in the National Fire
Codes, consisting of more than 6,600 pages in ten volumes. Subjects range from
aircraft rescue and fire fighting techniques, flammable liquids handling, and
fire apparatus specifications, to life safety provisions in buildings, hospital op-
erating room safety, and flammability of wearing apparel. NFPA standards,
such as the National Electrical Code, are widely used by federal, state and local
governments as the basis for legislation and regulation, by insurance organiza-
tions and by general industry.
The Association maintains a Fire Record Deparlment which reports on all

fires resulting in large loss of property, fires involving multiple fatalities, and
other fires carrying important lessons, makes annual estimates of the distribu-
tion of fires by cause and occupancy and publishes special studies of fires for
the benefit of its members and the public.
An extensive educational effort to reach all segments of the public is carried

on by the Association, working directly and through many state and local
agencies. NFPA has over 600 current publications, of which some 13,000,000
copies were distributed last year. It publishes three periodicals: the bimonthly
Fire Journal, of general interest to all concerned with fire problems; the quar-
terly Fire Technology, reporting on research and technical developments; the
monthly Firemen, serving fire departments.
The Association sponsors the Fire Marshals Association of North America

which is made up of the state, provincial, county and municipal fire marshals
and fire prevention officers of the United States and Canada.
The Society of Fire Protection Engineers, the professional technical Society

in this field, is sponsored by the Association.
Over the years, the Association has become a world-wide clearinghouse for

information on fires, fire protection methods and fire prevention measures. Its
2,200 page Fire Protection Handbook is recognized as the most comprehensive
reference and textbook on the subject of fire in the world. In general, NFPA
is considered the central organization in the field of fire safety in this country,
and because of the wide range of its membership, an organization which serves
the public interest rather than any special interests.
The following is an analysis of the various proposals in the Fire Research

and Safety Act, and our views with respect to each one.
The Fire Research and Safety Act proposes:
1. Investigations of fires to determine their causes, frequency of occurrence,

severity and other pertinent factors.
As indicated in the description of our Association, we have carried on this

type of activity for many years. At present, the NFPA's Fire Reporting Com-
mittee (composed of qualified personnel knowledgeable on this subject) is work-
ing on a uniform fire reporting system that can be adopted by states and local
communities. It should also be mentioned that the Organization for Economic
Cooperation and Development of the Federal Government has appointed a
U.S. Representative on an international "Committee on Harmonization of Fire
Statistics" and, for effective U.S.A. liaison, has appointed NFPA's Director of
Technical Services to serve in a personal capacity on this Committee. Additional
effort and financial support for statistical evaluation of fire loss experience
would obviously be desirable. We would observe, however, that the causes of fires
are pretty well known and understood at the present time and that what is really
needed is more intelligent use and dissemination of the knowledge already
available. Clearly, more complete investigation and study of more fires would
add to the science of fire protection. The basic problem is the quality of local
investigations. If the federal government took steps to encourage and support
the establishment of technically qualified state, county and municipal fire
marshals, a great deal could be accomplished. We suggest, therefore, that the
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program be so directed along this line of approach with assistance from the
Fire Marshals Association of North America.
The Fire Research and Safety Act proposes:
2. Research into the causes and nature of fires, and the development of

improved methods and techniques for fire prevention, fire control and reduction
of death, personal injury and property damage.
The research needed to achieve the desired goals falls basically into two

categories: (1) basic or fundamental research and (2) solving current prac-
tical problems. The National Bureau of Standards could do much to fill the
voids in our current knowledge. The National Academy of Sciences-National
Research Council has a Fire Research Committee and Dr. Astin has outlined a
program for federal action including the establishment of an Interdepart-
mental Committee on Fire Research. He has done this at the request of the
Federal Council for Science and Technology. This Committee should guide the
Bureau in its planned program of fire research and the Congress is urged to
support such activity when a definitive program is offered. It should be pointed
out that millions are now being spent today by federal agencies in fire research
on practical problems and for nuclear fire defense needs so that any new pro-
gram should be carefully integrated with existing activity.
The Fire Research and Safety Act calls for:
3. Educational programs to inform the public of fire hazards and fire safety

techniques and to encourage avoidance of such hazards and use of such tech-
niques.
There is little question that more effort and more money spent in this area

would be productive. There is no lack of knowledge to foster such an educa-
tional campaign. NFPA activity in this field is, frankly, restricted by budget
problems. The Advertising Council's support of a general program of fire pre-
vention education was withdrawn in favor of their support of forest fire preven-
tion. Federal support of a fire prevention educational campaign via television
and other media would undoubtedly aid and abet the existing programs of the
NFPA and other fire service agencies.
The Fire Research and Safety Act proposes:
4. Fire information reference services including the collection, analysis and

dissemination of data, research results and other information derived from this
program or from other sources and related to fire protection, fire control and
reduction of death, personal injury and property damage.
We would observe that our Association has been carrying on this activity. We

believe that our Library is potentially the best fire reference Library in the
world today. This is not to imply that more effort and more money would
not provide better collection and dissemination of data although any effort
along this line should be closely integrated with the engineering information
retrieval system now being developed with the help of the Engineers Joint
Council and the Society of Fire Protection Engineers.
The Fire Research and Safety Act calls for:
5. Educational and training programs to improve, among other things, the effi-

ciency, operation and organization of fire services and the capability of con-
trolling unusual fire-related hazards and fire disasters.
Again, a very large amount of information is available in this area. The

Association maintains a Fire Services Department that provides information
to all of the 20,000 or more fire departments in the United States. Most of our
states and cities operate fire training programs. Many municipal fire depart-
ments like the idea of a Federal Fire Academy for fire administrative training
of officers. We favor use of Federal funds for this purpose. Grants to state train-
ing programs would help.
The Fire Research and Safety Act calls for:
6. Projects demonstrating improved or experimental programs of fire pre-

vention, fire control and reduction of death, personal injury and property dam-
age and application of fire safety principles in construction and improvement of
the efficiency, operation or organization of the fire services.
We are not clear as to what this proposal intends, but will readily agree

that improvement in any of these areas might produce fruitful results.
The Fire Research and Safety Act suggests more fire protection engineering

in colleges and universities. There is little question about the desirability of
such courses. Architectural courses certainly need more fire protection infor-
mation.

Finally, the Act proposes a national research and safety center to carry on
certain kinds of research not presently being conducted by other government or
private facilities.
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There is certainly an opportunity for more fundamental research on the phe-
nomena of fire as against the large amounts applied research that is now being
carried on by various agencies and organizations.
The Act suggests that this center would provide a central focus for manage-

ment of the national fire safety program. We question whether one federal agency
can, or should, effectively manage the entire program of fire protection and
prevention. Can this not be better done by the cooperation of various federal,
state and local fire agencies, industry and others concerned working together as
is presently being done through the National Fire Protection Associations?

Mr. MORGAN. First, I should like to emphasize that our position as
expressed by NFPA spokesmen has been and remains a positive and
not a negative one. We are very much for fire prevention, very much
for fire protection, and very much for fire research. We take no issue
whatever with the statement of President Johnson in his message
calling for a Fire Safety Act, when he said:
The Federal Government must also begin to support and supplement private

research efforts in fire fighting and fire prevention.

As Mr. Bugbee has said in the statement filed with this committee:
The National Fire Protection Association is strongly in favor of programs

and activities which will contribute to a reduction of fire losses.

This being so, it has been somewhat disconcerting to find that our
position has been misunderstood and misrepresented as negative and
obstructionist by a number of persons who heard Mr. Bugbee deliver
his statement on S. 1124 to the Consumer Subcommittee of the Senate
Committee on Commerce or who presumably read his statement there-
after.
We are, indeed, concerned however about the means and the methods

that are proposed by H.R. 6637 ostensibly to implement the worthy
purposes expressed by the President. We believe it is a very long jump
from the statement of purpose by President Johnson to legislation
which would make a single Federal agency virtually omnipotent in
respect to fire matters, particularly when this jump is made without
benefit of prior broadly based study by an authoritative commission.
It is for this reason that we have urged before this and other congres-
sional committees the establishment of a National Advisory Commis-
sion on Fire Prevention and Research such as is contemplated by
House Joint Resolution 498 prior to the authorization and appropria-
tion contemplated by H.R. 6637. To appoint such a Commission after
granting authority and appropriating large funds to a single agency
is to put the cart before the horse and an empty gesture.
Much has been made of the 12,000 lives lost annually in fires in the

United States and the billion and a half dollars in property destruc-
tion. The implication is that we are losing ground in the war on fire.
This is not so. The reasons for this toll are known and the technical
know-how to reduce it is also known. Only a fraction of what is already
known about fire prevention and protection is in general use. To be
sure, the loss of life is tragic and excessive and the property destruc-
tion constitutes a shameful economic waste. Nevertheless, in terms of
relationship to the expanding population and the gross national prod-
uct, the toll is diminishing. There is still a big job of public education
in fire prevention to be done; there are new techniques of firefighting
to be explored; and new discoveries in the physics and chemistry of
fire to be made. Let us be sure that we spend our public tax moneys in
the ways most likely to produce public benefits in these areas.
We have heard the proposed $10 million appropriation which is a

part of this bill referred to by supporters of H.R. 6637 as "peanuts"
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and unworthy of any delay for purposes of study as to the purposes
for which it might most effectually be spent. To us, $10 million in
tax revenues is still a lot of money and deserves to be spent wisely.
The patient may be ill, though probably not as ill as some would

have you believe, but in any case, let us provide for a medical consulta-
tion before dosing the patient with medicine that may have serious
undesirable side effects.
That is my statement, Mr. Chairman, but it is supplemented in the

material that has been left, by three or four very simple graphs which
I think may be found of interest relative to the toll of fire deaths in
proportion to the population of the country, the percent of national
wealth in relation to fire losses, and similar relationship as to the per-
cent of gross national product. Also a chart which attempts to reveal
the effect upon real fire losses of the diminished value of the dollar
over a very considerable period of years.
(The graphs referred to are as follows:)
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PEE CDT OF NATIONAL WEALTH
OMER THAN LAND, BULLION, AND
FEDERAL PROPERTY WASTED BY
FIRE, 1896-1963

Note: Tire loss from National
Board of Fire Underwriters, (now
American Insurance Association),
and national yealth from studies
made under auspices of Princeton
University and National Bureau
of Economic Research.,

Mr. DADDA1UO. Thank you very much. Mr. Morgan, you mention the
support you have for a National Advisory Commission. It has been
suggested that that Commission be included within the chairman's
legislation by amendment. What is your feeling about this? You have
countered the reaction to Mr. Bugbee's statement. You say what. you
are for, you say what you are against. How do you see this working?
What is your relation?
Mr. MORGAN. Our observation with respect to the Commission idea,

sir, is simply that if it comes after the fact, if widespread authority
and large sums of money are appropriated to any particular agency,
the subsequent appointment of a commission to determine which
agency it might properly be, for example, or what is to be done with
the funds appropriated becomes a redundancy, pretty much, and would
be unlikely necessarily to influence what was done because the authority
would have already been granted.
Now it is conceivable if authority were granted subject to the advice

of a National Advisory Commission such as has been discussed, this
could present a different sort of situation.
Mr. DADDARIO. When, we consider what you said, you talk about the

patient being ill and all and there is plenty of information around
and available. The testimony, which is before us, does not indicate that
if that information is available,, we know how to use it efficiently.
You say that there is very much need for fire research, which this

bill proposes. I am glad that you have said what you have today because
it would appear to me that Mr. Bugbee's statement, as I have read it,
is negative.
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I call your attention to one sentence where he says:

However, the scope of the proposed legislation appears to imply a takeover
of the entire fire prevention, fire protection machinery, to be operated from Wash-
ington.

Frankly, until I read that, I could not have understood that anyone
could come to this conclusion. I wonder what language in the legisla-
tion causes you to believe there will be a takeover? I wonder if it
isn't just philosophical. Because the recommendation is being made
for the lead be taken here to fill what apparently is a gap, you are
against it philosophically.
I can understand it if you are, but I do think this is important. Have

you thought about it? Can you show us in the legislation what indicates
there will be a takeover? Do you have recommendations about .the
language in the bill which would accomplish these great objectives
that you are talking about?
You are interested in fire prevention, protection and research.
Mr. MORGAN. We are indeed.
Mr. DADDARIO. These things are included in the bill. But I see nothing,

frankly, to show it is a takeover.
Mr. MORGAN. Well, as we read the bill, it seemed to us to go extremely

far to cover practically the entire gamut of the subject of fire as
outlined in the bill. There are numerous areas of involvement, every-
thing from fire department training to presumably basic fire research,
education of the public, expansion of educational efforts in fire protec-
tion engineering in stitutions of higher learning.
It seemed to us to be an extremely broad approach.
We know, for example, that the National Bureau of Standards is

entirely competent to handle a research program and undoubtedly such
a program should be instituted and expanded over what they have
been able to do in recent years. I have no doubt they could make a
valuable contribution in this direction.
Mr. DADDARIO. I agree with you that it is broad, but that doesn't--
Mr. MORGAN. It looked open ended to us.
Mr. DADDARIO (continuing) . Indicate that it is takeover. It would

necessarily have to be broad; considering the testimony that is before
us. This is an area where so much activity is necessary. The history of
governmental activity in these areas has been one where the research
is put together, the knowledge is accumulated, and then disseminated.
None of these are now being done so that it is meaningful. The legis-
lation is filling a gap when the Federal Government does come in.
Because if you, your organization, and all of the fire people throughout
the country had felt the need to do this and if they had done it so that
a national requirement is fulfilled, we would not even be having hear-
ings here today.
Mr. MORGAN. A very great deal of this work is being done. A lot

of it has been done for many years.
Now this is not to suggest that there are not gaps or that there are

not important contributions that migh be made by agencies of the
Federal Government. As a matter of fact, there is a great deal of
Federal agency involvement in fire protection and fire research at the
present time. There has been for years. It has not been all in one place
by any manner of means.
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But, on the other hand, there has been exchange of information
and there is a vast amount of information available to those who wish
to have it and can use it. A great deal of this is no secret at all.
Now this is not to say that you can't learn more. We know that you

can; and it is for this reason that we support the idea of research and
possible additional involvement by the Federal Government in areas
where it can be demonstrated that a real need exists.
Mr. DADDARIO. Are you saying, Mr. Morgan, that all we need to do

is to set up a collection center? That if the information is then dis-
seminated, that is all that needs to be done?
Mr. MORGAN. To tell you the truth, we thought there was pretty

much of a collection center. This is one of the things that NFPA has
been doing for many years, is to be a collection center. We were under
the illusion that we were a clearinghouse for information on fire, and
we know there is an awful lot of information that is available that is
not currently being used.
Now it won't serve any purpose to duplicate what is already avail-

able, and I think that we should exhaust our present resources before
going beyond this.
Mr. DADDARIO. Well, if you believe this is the case, where is the

breakdown? Because it does not come through to us that there is a cen-
tral clearinghouse where information is available which could be taken
by fire departments. They have come in here and 'have complained
about the lack of such capability and have urged, as I have under-
stood their testimony, the need not only to put the presently available
information together, but to examine it and to come to some determi-
nation as to the quality of the information and its applicability—its
appliability, rather, to firefighting and prevention.
Mr. MORGAN. There have been many references in the testimony in

connection with this bill to National Fire Protection Association and
what is available. The fire services I think pretty generally have a
pretty fair idea of what might reasonably be 'available through NFPA.
There has been a great deal of feed into NFPA over a great many

years even as referred to by 'Chief Layman a few years 'ago. We have
his large stock of "PHOBUS" experimentation reports and I dare say
they would be pretty difficult to find anywhere else.
Mr. DADDARIO. How is it computerized? How do you make it 'avail-

able? One of our big problems is, of course, that things could be ac-
cumulated in such vast amounts so that we do not know where it is or
how to use it.
Mr. Layman talked about a fire nozzle described in a publication of

the 1870's which with slight adaptation could be used today. It is not
unusual that we sometimes need vast information which can answer
our problems.
Mr. MORGAN. This is very true. Our library resources are not at this

very moment computerized. We have computer equipment coming into
our shop in the very near future. We have been waiting quite a while, but
it is imminent now as our staff can testify because it is dislocating
things considerably in the transition. And we hope eventually to get
this information that is in our library in some form, computerized, to
use your word, sir. It is not at the present time.
Mr. DADDARIO. Mr. Brown, I did not mean to not allow you to get

in. I just had that line of thought.
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Do you have a question?
Mr. BROWN. No, I don't have any questions.
Mr. DADDARIO. Mr. Miller?
Mr. MILLER. Why, you seem to build down the fact that there are

10,000 or 12,000 deaths a year. How does this compare per capita with
other countries? England, for instance?
Mr. MORGAN. I do not think I can answer off the top of my head

your question. I have seen references made to the total number of
deaths by fire in various countries. I do not diminish for one minute
the fact that 12,000 deaths are 12,000 individual tragedies to just that
many families. I do not underestimate that at all.
There probably is at some point a level below which you are not

going to be able to save lives simply—unless and until many of the
things that we know now about fire are translated into compulsion
in areas where people now are still left some freedom of voluntary
action, maybe to their own 'demise, but the fact remains they are not
compelled to do lots of things which probably would save their lives
if they were compelled to. And it is in this respect certainly a philo-
sophical question as to how far compulsion is used to make people do
what would be good for them.
Mr. MILLER. Now I asked you about this because it has been repre-

sented to me—and I have no personal knowledge on the matter, I have
never had an opportunity to go into it, but I will have some research
done in it—that percentagewise we lead the rest.
Mr. MORGAN. I think this is probably—very likely true, sir.
Mr. MILLER. I am talking about the civilized world, now.
Mr. MORGAN. Yes, I understand.
Mr. MILLER. It is much less in Germany, it is much less in England,

it is much less in these other countries.
Mr. MORGAN. Quite true. There is a reason.
Mr. MILLER. Why are we bringing up the tail?
But in the meantime, have we just transferred our firefighting

apparatus from horses to motor vehicles and done nothing much
more in the last 80 years?
Mr. MORGAN. No, I think not, sir. I think that a very large part

of the reason why fire losses generally are less in European countries,
for example, and why there are fewer deaths from fire in European
countries than there are in terms of population in the United States
largely derives from two things: One, the characteristics construction
to be found in those countries, the lessons that they have learned and
applied over centuries of conflagration which have destroyed major
cities of Europe repeatedly in Middle Ages and since, with the con-
sequence that thatched roofs, for example, are not permitted, the very
extensive use of masonry construction in buildings in European cities.
This we think has a very marked effect on fire losses. In terms of death,
also.
European people have not enjoyed the resources, the luxurious re-

sources, if you will, that Americans have had since the times our fore-
fathers landed here. It has created a different attitude of mind. Euro-
pean people have a degree of thriftiness, if you will, and inborn caution
so that whatever they have they don't mean to lose by any act of their
own carelessness, and hopefully also neither by the carelessness of any
of their neighbors.
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We have always enjoyed a great deal in this country and it is a
mental attitude as much as anything else that has led the American
people into much greater tolerance of careless behavior, negligent be-
havior in terms of fire. It has been demonstrated for years. I have
heard it described as a disease. Well, I don't know if it is a disease, but
it is a common characteristic of the American people. It is reflected
in what we have done with our forests in past years. Happily, this
has been under control now for some time.
But our characteristic construction in the United States from the

very beginning was with combustible materials. Well, so it was also
with Europe when they had the combustible materials with which
to build. And over a period of centuries, the transition took place with
the result that the characteristic building in those countries is very sub-
stantially different from what it is here.
You only have to go to Mexico to find that they have many fewer fire

losses, but they build everything out of brick, stone, or adobe, and
these are influences.
Mr. MILLER. Let me ask you this, because our time is getting short.

I think within the next 5 minutes we may have to go. Isn't it pretty
true that any advances we have made in fire protection in this country
are the result of the continuous needling by fire insurance companies
and fire departments, putting in preventive and educational things in
order to solve their losses that has brought this about? Isn't this the
thing that has forced fire departments and cities to try and improve
themselves and put in preventive measures, rather than treating the
thing objectively and seeing what they could do to make some of
these savings?
Mr. MORGAN. I am not altogether sure that I understand your

point. There is no-
Mr. MILLER. I will make it very simple.
In my town where we have a very fine fire department, my insurance

rates are less than in the town where my daughter lives where they
haven't such a good fire department. This is brought about by the
board of fire underwriters coming over and looking down the necks
of the fire departments and saying if you do this and do that we will
do this; then the chamber of commerce gets on them.
Maybe you don't do this in the East, but, the fire underwriters in

California sure do do it.
Mr. MORGAN. This is done 
Mr. MILLER. Isn't that the whip that has made you make any ad-

vances at all?
Mr. MORGAN. The economic influence is what you are really talking

about.
Mr. MILLER. Now isn't this the whip, this economic influence, and

the fact that the fire people and the insurance underwriters can go to
the city commission who then starts calling the fire chief in and say-
ing get off the dime and do something, we want the same rate if we
are going to attract people here that our sister city across the street is
getting?
Mr. MORGAN. Sir, it is my belief that the fire insurance rates are

not the cause, but the result. And the economic advantages to be
achieved by a community in having a favorable insurance rate will
undoubtedly cause them to do things that they might not otherwise do,
but the, insurance rate would be a byproduct, not the real gain. The
real gain would be the reduction in losses and the saving of lives.
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Mr. MILLER. Most certainly philosophically you are right, but the
thing that brings it about, isn't the initiative which has been taken by
the people; but is the initiative which has been taken by the pressure
not to save lives, but to save money in insurance rates?
Mr. MORGAN. Very possibly.
Mr. DADDARIO. Mr. Morgan, a very important part of these discus-

sions is to get the experience of organizations such as yours. We are
pleased to have you here.
I think it is important that any strong feelings you have be put

before us so that we can take them into consideration, which we indeed
will. I want you to understand that.
I find strange the thoughts that you have put before us about how

we have reached the point where we are still having these great losses,
as the chairman referred to, and these other countries have not. It
almost gets to the point that we will lose less lives after we burn down
everything.
Mr. MORGAN. That would take quite a long time.
Mr. DADDARIO. I am stretching it.
Mr. MORGAN. We still have fires, this is true. I don't really think

that we are going to change 
Mr. DADDARIO. I bring it up because in the final analysis whether

is is wood or brick or what, we still have concern about fire.
Mr. MORGAN. You do indeed.
Mr. DADDARIO. We do need to consider the testimony that is before

us. There needs to be research done so there could be better firefighting
equipment and knowledge about how to approach a fire under certain
conditions. These are all methods that if available have got to be
understood 
Mr. MORGAN. By the public.
Mr. DADDARIO. And used. This is really, is it not, the best way

for us to cut down the loss of life and property regardless of what we
build things with?
Mr. MORGAN. This is true.
I would not Avant to leave the impression of oversimplification in

talking about building from combustible materials, because they
are with us in large quantities, because we know perfectly well that
fire-resistant buildings predominate in industrial properties and we
have lots of industrial losses. We know perfectly well that in a fire-
resistant building you can have a serious, devastating fire. I do not
want to be misunderstood on that score.
I was talking in the historical sense when you come right down to it,

going back to our very beginnings.
Now I know that the chairman did not raise the question about what

went on in 1700; he was talking about 1967.
Mr. MILLER. That is what I am interested in.
Mr. DADDARIO. We are going to continue building homes of wood

and so have a highly concentrated industrial potential with tremendous
fire hazards involved.
Mr. MORGAN. We have a tremendous fire prevention responsibility.
Mr. DADDARIO. Exactly. We have a great responsibility in education

and research, because our job in preventing fires is much more difficult
than other countries.
Mr. MORGAN. True enough.
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Mr. DADDARIO. Because it is more difficult, we have to create higher
standards to meet this requirement. This bill is aimed in that direction.
I would like to say further that I do have a feeling that your organi-

zation is philosophically opposed to the Federal Government getting
in here. I think it would be helpful for you to do some research into
the attitude of this committee in approaching matters of this kind.
It has always been our concern that we have the Federal Government
do what it needs to.
We have all protected and fought to protect the patent rights of

people who get themselves involved with research projects of this
kind. We have felt that there needs to be a developing relationship
between the private sector and the governmental sector.
I think that if you do a little research into what your Government

is doing, you will have less fear about cases such as this where it be-
comes necessary to fill a gap. The work it does is not to control, but
rather to allow general participation for the common good.
Mr. MORGAN. Well, let me assure you that we are fully aware of the

contributions that agencies of the Federal Government are making
and have been making for quite a long time in the fire field. They
participate actively in our work. So it isn't a question of fear that
they are going to be doing things that don't need doing or shouldn't be
done it is a question as to where the responsibility is placed and the
ability to carry out the—filling these gaps that you speak of, rather
than becoming, as I suggested, omnipotent in the field, which could
tend to discourage private industry, it could tend to discourage other
Federal agencies from undertaking anything. And these are some of
the side effects that I had in mind.
I don't know what the attitudes of these groups that are making

contributions are now.
Mr. DADDARIO. I refer to them because these are your words, omnip-

otence and ill side effects. If you look a bit, you would find that this
is an imaginary concept.
Mr. MILLER. The Bureau of Standards is merely an investigatory

agency and one of the most sophisticated scientific agencies within the
Government. If you would like to go out and visit the Bureau of
Standards, I think you might be surprised to learn that in, say, the
automotive industry or the aitplane industry, all of the highly tech-
nical instruments that must be calibrated are sent out there by private
industry to have them calibrated.
Mr. MORGAN. Let me assure you, sir, that the Bureau has worked

very closely with us.
Mr. MILLER. So they do a great deal of work. What we are asking

them to do is to take a look at a situation that has bothered us for a
long time. Maybe someone approaching it from an entirely new and
objective point of view might come up with some new ideas. I am
certain you are not afraid of new ideas.
Mr. MORGAN. We are not against new ideas by any means.
Mr. MILLER. That is all we want to do.
I want to get on record right now saying I think the firefighting

people in this country are some of the bravest and finest people, and I
am very happy to call many of them friends, the chiefs of the fire
departments in my own district right on down. I think they do a great
job. But can we give them a few new tools to work with, or perhaps
some new ways of doing it through an investigation like this.
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I assure you, the Federal Government does not want to get into
the firefighting business.
Mr. DADDARIO. Mr. Chairman, I think it would help further—and

it is not that we are trying to convince Mr. Morgan—but I do think
the National Fire Protection Association is a very important orga-
nization and I do think that its participation without qualification
in a program of this kind is extremely important.
The chairman is the author of the bill which we call the standard

reference data bill which was before this committee in the last year.
There were extensive hearings. We had some of the publishers come
here before us with blood in their eyes. I am not saying that you have
done so.
Mr. MORGAN. I hope not.
Mr. DADDARIO. But with strong reservations about this activity. The

National Bureau of Standards being the agency involved, we were
able to show during the course of the hearings and in our report and
by the rewritten legislation, that the private sector would be ade-
quately protected. From conflict rose cooperation. In the final analysis
I am sure that that legislation is going to work to the betterment of
the entire community, including those who felt that in this instance
the Government was going to step on their toes. And it was certainly
not our intention to do so.
It is with that same philosophy that this committee approaches this

situation. I say that because I do think that you ought to have your
organization examine its position in the light of the experience that
this committee has had in relation to similar kinds of interindustrial-
governmental-type relationships.
Mr. MORGAN. May I make one statement, and that is I think the rec-

ord will support me when I say the National Fire Protection Asso-
ciation has never been found wanting in terms of cooperation insofar
as any aspect of fire or fire protection is concerned, and I am sure there
will be no change in the cooperative attitude upon the part of the as-
sociation now or in the future.
Mr. DADDARIO. Mr. Yeager?
Mr. YEAGER. One question. I am not certain that the record is clear

on this. Mr. Daddario mentioned at the beginning of his questioning,
I believe, the possibility of joining the resolution and the bill.
Mr. MORGAN. Yes.
Mr. YEAGER. This has been discussed. Did you answer the question

as to whether or not this would solve the reservations that you have in
mind?
Mr. MORGAN. I suspect that it could, sir. It is just a question of how

it is done. And not being a legislative draftsman, I think it is perfectly
possible if the work of the Commission, the input of the Commission
has influence on what transpires subsequently. It would not serve any
useful purpose to give carte blanche, for example, to anyone to pro-
ceed and then appoint a commission whose findings would be after the
fact, so to speak. This, I think, is our only reservation.
Mr. DADDARIO. Mr. Morgan, thank you.
Mr. MORGAN. You're welcome.
Mr. DADDARIO. You have been extremely helpful, and we appreciate

your cooperation.
This committee stands adjourned until the call of the Chair.
(Whereupon, at 12:12 p.m., the subcommittee was adjourned to the

call of the Chair.)
80-730 0-67----17
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CONTENTS

1. RESPONSIBILITY STATEMENT

2. AD HOC COMMITTEE

3. FOREWORD

4. STATEMENTS

1. Unprecedented demands are being imposed on the fire service
by rapid social and technological change.

2. The public is complacent toward the rising trend of life and
property by fire.

3. There is a serious lack of communication between the public
and the fire service.

4. Behavior patterns of the public have a direct influence on
the fire problem.

5. The insurance interest has exerted a strong influence on the
organization of-the fire service. This. dominance seems to be
waning. The fire service must provide the leadership in estab-
lishing realistic critefia for determining proper levels of fire
protection.

6. Professional status begins with education.

7. The scope, degree and depth of the educational requirements
for efficient functioning of the fire service must be examined.

8. Increased mobility at the executive level of the fire service
will be important to the achievement of professional status.

9. The career development of the fire executive must be systematic
and deliberate.

10. Governing bodies and municipal administrators generally do
not recognize the need for executive development of the fire
officer.

11. Fire service labor and management, municipal officers and
administrators must join together if professionalism is to be-
come a reality.

12. The traditional concept that fire protection is strictly a responsi-
bility of local government must be re-examined.



258 FIRE RESEARCH AND SAFETY ACT OF 1967

THE RESPONSIBILITY FOR WINGSPREAD CONFERENCE
STATEMENTS OF NATIONAL SIGNIFICANCE

TO THE FIRE PROBLEM

This statement has been approved for publication as a statement
of the Ad Hoc Committee which gathered at Wingspread and its draft-
ing subcommittee. The individuals who are responsible for this state-
ment are listed on the opposite page. Institutions and associations
are included for identification only; the institutions and associations
do not share in the responsibility borne by the individuals.

It was mutually agreed by all conference participants that discus-
sions be thoroughly objective in character and that the approach in
each subject area be from the standpoint of the general welfare and
not from that of any special political association or economic group.
The integrity and dedication to a common purpose that prevailed
throughout is a gratifying testament to the ability of the fire chief and
the educator to enhance their contributions to society.

The statements, discussions and suggestions presented herein are
not necessarily endorsed by the Johnson Foundation, their staff or
advisers who were most helpful in handling all the conference require-
ments both efficiently and graciously.

This Ad Hoc Committee offers these statements of national sig-
nificance as an aid to clearer understanding of the fire problem and
of the steps to be taken in achieving the objectives of bringing the
national fire problem into sharp focus. The committee is not attempting
to pass on any specific pending legislative proposals, programs or
methods. Its purpose is to urge careful consideration of the objectives
set forth in the statements and of the best means of accomplishing
those objectives through administration, education and research.
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FOREWORD

The direct material fire losses in the United States have continued
to rise each year. Available records indicate that in 1965 this loss
exceeded 1.8 billion dollars.

The life loss from fire has annually exceeded 12,000 men, women
and children for the past several years.

Losses of this magnitude would indicate, then, that unfriendly
fire is a major social and economic problem.

Basically, the suppression effort is organized and financed as a
local government function. The guarding of local government pre-
rogatives makes it extremely difficult to bring into being any organized
method for general improvement in any large segment of the fire
service. The fire service as a whole lacks uniform standards of per-
formance, educational achievement or skill. Many individual fire de-
partments have made progress in technology, tactics and strategy,
administration and organization; however, this progress has been
largely dependent on the caliber of leadership of individual fire chiefs,
and there is no assurance that this progress will continue or the stand-
ards be maintained when there is a change of leadership in a given
fire department.

Often this struggle for progress is made under adverse conditions.
The economic base of the community may place such heavy demands
on the service dollars available for all local government functions
that the financing of the fire function simply cannot be afforded at
local level.

• Management systems enhancing the coordination of the fire func-
tion above local level must be considered. Without this coordination
at a national or state level, it is difficult to maintain open lines of
communication within the service itself so that improved methods,
techniques, and the systematic exchange of information and ideas
can be facilitated.

This deficiency in the service as a whole has been pointed out
in the study made by the Office of Civil Defense titled "National Fire
Coordination Study, Phase I Report, 1965."

Hence, we seem to have in the fire service thousands of individual
fire department organizations, each trying to cope with the fire problem,
uncertain of its responsibility, its jurisdiction and its level of com-
petency to cope with the day-to-day problems that are related to the
total fire picture.

This has been recognized by many individuals and many edu-
cational institutions and service associations. Some of the individuals
who recognized the need for a comprehensive study in the area of
fire service administration, education and research formed this Ad
Hoc Committee as a first hopeful step in trying to isolate and define
some of the major problems, so that additional research and study
could be given to problems with a high priority. This committee is
especially grateful to the Johnson Foundation for its interest in sup-
porting this study of the fire problem and its relationship to the socio-
economic-political community. It is hoped that once these problems
are more clearly defined and understood, foundations, government
agencies and educational institutions will bring their resources to bear
on the issue.
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1. UNPRECEDENTED DEMANDS ARE BEING IMPOSED ON
THE FIRE SERVICE BY RAPID SOCIAL AND TECHNOLOGICAL
CHANGE.

The scale of business and government operations today, the com-
plexity of modern technology and organization, and the swift increase
in new knowledge, the population explosion, rapid growth of urban
communities, need for efficiency and economy on the part of the com-
mercial and industrial community to compete in our private enterprise
system, particularly under the pressure of imports of our foreign trade
commitments, require that fire executives and administrators be better
educated than their predecessors and better prepared to understand
and facilitate change.

The mobility of individuals and whole segments of our society
brings about societal change and behavioral patterns which pose
tremendous problems for the fire service.

The erection of high-rise structures, large undivided commercial
and industrial buildings and solid-wall structures in outlying areas,
brings to many small, undermanned and ill-equipped fire departments
problems of a magnitude never before faced:

The deterioration of central business sections and the transition
of older residential areas help to create slums. Certain ethnic groups
are affected by environmental change in a way which compounds
the fire problems.

Technological changes in manufacturing processes, science, use
of chemistry, nuclear energy, etc., are confronting fire departments
with problems far greater than they can handle.

This societal and technolo-gical change -should be thoroughly
researched to determine causes and possible relationship to fire ser-
vice planning needs.

2. THE PUBLIC IS COMPLACENT TOWARD THE RISING
TREND OF LIFE AND PROPERTY LOSS BY FIRE.

What are acceptable limits? Certainly we have reached the limit
insofar as crime is concerned, and it would appear that we are rapidly
approaching the limit for traffic deaths.

Society in general in the United States seems to establish tolerable
fire loss limits which we are willing to accept. Many fire officials felt
that a one billion dollar loss was the maximum. Now we are ap-
proaching two billion dollars with apparent apathy. The United States
leads the world in number of fires, fire deaths and property loss.

Acceptable loss limits are attributable in part to public attitude.
For example, the person who has a fire in the United States is ap-
proximately described by Wainwright: 1

1 Wainwright, L. The View From Here, Life Magazine, Vol. 60, No. 6,
Feb. 11, 1966.
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In the next two days, numb with shock and relief protected
by the fast sympathy and affection of friends and neighbors,
we did not think too much about the loss. A friend's sweater
fit almost as well as my own, and my younger daughter's
bicycle and menagerie of stuffed animals were magically
replaced. The fact of insurance coverage insulated us still
further.

This is in contrast to the attitude in other parts of the world
toward the individual who has a fire. For example, in some European
countries it is against the law to have a fire. In some countries when
a person has a fire, he is placed in jail and is guilty until proven
innocent.

Industrial concerns have found, many times, that when a new
process is developed, it is more economical to build a new building
to house the new process than to modify an existing building to ac-
commodate the new process for production efficiency. Therefore, this
gives rise to a situation in which buildings are built for a single use
and for a single generation rather than for long-term use.

Our system of fire protection and our insurance coverage are
definite factors in this complacent attitude. The attitudes of "Why worry,
I'm insured" or "The fire department will take care of it" are quite
common.

The impact of these attitudes should be studied to determine cause
and effect on the total fire loss problem.

3. THERE IS A SERIOUS LACK OF COMMUNICATION BE-
TWEEN THE PUBLIC AND THE FIRE SERVICE

The individual citizen's understanding of what constitutes fire
protection seems to be very limited. This lack of understanding is also
shared by those persons primarily responsible for protecting the public
welfare, the elected and appointed governmental administrators.

When changing geographic locations, the average person, business
or industry researches the availability of community services such
as education, recreation, health and welfare, but seldom evaluates the
fire protection function, assuming "it is there"!

The fire service itself seems to be hesitant to go much farther
in explaining its function than to indicate "We save life and property."
A thorough analysis of the men, money and material which go into
the achievement of such a noble goal needs to be carefully analyzed
by the fire service, and ways and means devised to communicate
the objectives of the service for the protection of life and property
in the community.

Most citizens judge the fire service by one or two contacts they
have had with individual members of the service. If this contact has
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been positive, the image of the service is positive to that individual.
If the contact has been negative, the picture of the entire service is
negative.

A continuing public relations program designed to project the
desired image needs to be devised and implemented to improve the
picture of the fire service.

4. BEHAVIOR PATTERNS OF THE PUBLIC HAVE A DIRECT
INFLUENCE ON THE FIRE PROBLEM.

Fire frequency has been directly related to human activity. This
is reflected in timetables as to when the highest frequency rate occurs
during each 24,hour period.

There are many striking examples throughout the United States
of times when people knew that protection was not available to them
for reasons such as isolation by flood, snowstorm, ice conditions,
etc., and the frequency rate has been practically nil. This seems to be
related to the fact that if the public is aware that a service does exist,
there are psychological reasons why they become careless in relation
to fire problems because they seem to feel that they have the back-
stop of the service to fall back on.

This is also related to the social problem when segments of our
society are moved out of their environment and moved into another
environment much more susceptible to problems related to fire.

Frequency rate does not seem to be. related to type of construction
used in this country. Tokyo, which has long been referred to as a
paper city; does not have the frequency rate we have. Other examples:
In Cairo, Egypt, the incidence of fire was 3,200 in 1965 and in
Chicago, 85,000. The population of the two is approximately the same.

Possibly some research is indicated to determine if the loss in
groups which have small naa.terial possessions, but have no insurance,
is very different from the groups which are financially secure and
protected by insurance.

5. THE INSURANCE INTEREST HAS EXERTED A STRONG
INFLUENCE ON THE ORGANIZATION OF THE FIRE SERVICE.
THIS DOMINANCE SEEMS TO BE WANING. THE FIRE SER-
VICE MUST PROVIDE THE LEADERSHIP IN ESTABLISHING
REALISTIC CRITERIA FOR DETERMINING PROPER LEVELS
OF FIRE PROTECTION

The original concept of organizing public fire protection in this
country was to minimize the conflagration hazard. This was originally
initiated by the Mutual Assistance concept where all would share in
any individual's loss. As a result of this, the criteria for determining
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the required levels of fire protection have seemed to be in the direction
of establishing fire protection levels to meet insurance requirements.

As a result of many factors such as municipal planning, building
construction codes, advanced technology, etc., the same type of con-
flagration hazard does not exist in cities of the United States today
that existed, for example, at the turn of the century.

It can be stated that insurance industry interests have, in fact,
solicited the assistance and cooperation of fire officials in the estab-
lishment of criteria and standards through the process of committees,
associations, etc. However, due to the limitations placed on fire of-
ficials by local fiscal problems, the fire official, many times, has not
been a member of a committee which formulates these criteria and
standards for determining the level for fire protection.

Municipal officials look to their fire officials for this type of tech-
nical guidance. The fire official then often finds himself in the peculiar
position of trying to apply standards and criteria which he may not
understand and which have been virtually handed to him by insurance
and industry-oriented interests. This has led many fire officials to
use as justification for their request at local level, the statement "This
is what the Rating Bureau or the National Board of Fire Underwriters
(American Insurance Association) requires."

This has led municipal administrators and governing bodies who
are hardpressed to spread the available service dollars over the entire
area of municipal services to seriously question the fire official for
further justification of his requests for large expenditures of tax dollars.

There is no medium existing in the United States today through
which fire officials can take a realistic look at the problems related
to determining adequate fire protection requirements.

Since fire protection in this country has been limited to local
government jurisdiction, this also inhibits uniformity of fire protection
levels as far as equipment and manpower are concerned, as well as
forming blocks on determining knowledge and skill levels of indi-
vidual members of the fire service.

Many times the efficiency level of an individual fire department
is entirely dependent upon the leadership and the progressive abilities
of the individual fire chief, and there is no assurance that this level
of efficiency will be continued by his successor when he retires or
leaves the position of fire chief.

If the fire problem is a social problem, then there is a need for
new channels of communication opened from the national level to
the state level, to the county level, and to the local level. This vehicle
or channel of communication does not now exist in the fire service
in the United States. Therefore, the efficiency level of personnel, the
equipment, codes and all items related to control and suppression
activities are left pretty much in the hands of the local community.

There has been considerable evidence in recent years of a gradual
withdrawal of ancillary services by the fire insurance industry; so
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much so, that the operational fire service would do well to prepare
now for complete cessation of these activities.

The insurance companies are businesses. Their primary obli-
gation is to conduct their business in a manner that is satisfactory
to their policyholders and profitable to their stockholders. They are
not obligated to improve municipal fire protection. This is a public
responsibility, through government. Public officials must recognize
that adequate protection of lives and property is their obligation.

The operational fire service must have the maturity, professional
approach and capability to establish its own standards and to keep
them current. Public officials must become willing to accept criteria
that are realistic and based on life and property protection without
depending upon insurance rates as the primary guide.

This whole area of evaluating today's fire protection requirements
needs to be studied in light of the many changes that are taking place
in our whole way of life in the United States.

6. PROFESSIONAL STATUS BEGINS WITH EDUCATION THE
GORDON-HOWELL REPORT SUGGESTS FOUR CRITERIA FOR
DEFINING A "PROFESSION"2

1. A profession should rest on a systematic body of knowledge
of substantial intellectual content and on the development of per-
sonal skill in the application of this knowledge to specific cases.

2. It must set up standards of professional conduct which take
precedence over the goal of personal gain.

3. It should have an association of members, among whose func-
tions are the enforcement of standards, and the advancement
and dissemination of knowledge.

4. It should prescribe ways—controlled in some degree by the
members of the professional association—of entering the pro-
fession by meeting certain minimum standards of training
and competence.

A systematic and deliberate educational program leading to a
broad knowledge base which is acceptable to the academic community
is the surest approach to professionalization.

It is unrealistic to assume that every member of a fire depart-
ment has a formal education (college degree).

Therefore, levels need to be established within the profession.
The following charts suggest a method of determining what these

levels might be and the source of education and training to meet the
desired need.

2 SILK, Leonard S. The Education of Businessmen, Committee for Economic
Development No. 11, P. 9, New York. 1960.
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A MEANS OF ACHIEVING PROFESSIONAL EDUCATION
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Formal education achievement should help a person acquire a
considered sense of values that will give direction, meaning and in-
tegrity to his life and his work. He will need certain basic abilities
and skills that are widely transferable and needed in nearly every
walk of life, including:

• Mastery of the scientific method—that is, the process of objectively
seeing and solving problems.

• An understanding of human relations.

• Skill at communicating—in speech and writing.

• An ability to organize limited resources to achieve set goals and
objectives.

• An ability to concentrate and apply himself wholeheartedly to the
job at hand until it is completed.

• An open and flexible mind that, nevertheless, has a foundation of
fundamental convictions and principles.

• An ability to keep on learning on and off the job.

A fire executive is likely to achieve more if he also finds zest,

satisfaction and sense of fulfillment in the exercise of his abilities.

7. THE SCOPE, DEGREE AND DEPTH OF THE EDUCATIONAL
REQUIREMENTS FOR EFFICIENT FUNCTIONING OF THE
FIRE SERVICE MUST BE EXAMINED.

Many individual fire departments do have specific educational and
skill requirements which must be met by existing fire service personnel.
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Virtually all crafts, vocations, technical areas and professions
have established minimum in-service training requirements. Specific
educational requirements are achieved or internships completed before
they are allowed to practice in their field.

Today, craftmen serve as apprentices, being required to have
approximately 8,000 shop hours and 760 related hours before they
can become journeymen. The technician occupational fields have seen
a rapidly expanding technical institute program, leading to the as-
sociate degree. These graduates are the highly skilled technicians who
complement many of the professional activities.

Each of the true professions has very rigid educational criteria
to be met before one can enter the profession. 3

Although efforts are being made in the fire service in several
sections of the country to follow such guidelines, at present no uniform
criterion is established- for the individual or the service as a whole to
determine the degree of competency expected of the fire service.

To date, we have approached this problem from one extreme
of minimal education, to the other end of the continuum requiring
a college degree. An investigation must be made to determine what
the educational needs are at various organizational levels.

This whole area needs to be thoroughly studied to arrive at ac-
ceptable knowledge and skill requirements to be met by fire service
people to achieve the craftsman level, the technician or specialist level
and the executive level.

8. INCREASED MOBILITY AT THE EXECUTIVE LEVEL OF
THE FIRE SERVICE WILL BE IMPORTANT TO THE ACHIEVE-
MENT OF PROFESSIONAL STATUS.

Mobility is present within virtually all fields of endeavor. In the
fire service, many restrictions have been established which limit mo-
bility. Some of these archaic restrictions are individual state pension
programs and individual residential requirements. Others have been
devised by local and state groups which limit mobility in any level
in the fire service.

If uniform knowledge and skill criteria were established on a
nationwide basis, there should be no reason why mobility at the various
levels in the fire service could not be facilitated.

Professionalism and mobility go together. The parochial attitude
that all advancement must come from within the department stifles
many competent persons and precipitates incompetency. In many re-
spects the service may be admitting that educational standards for

3 SILK, Leonard S. The Education of Businessmen, Committee for Economic
Development, No. 11, p. 9, New York. 1960.



268 FIRE RESEARCH AND SAFETY ACT OF 1967

fire officers are lacking and implying that service with a particular

department is the only way to career advancement.

Some states have achieved a degree of mobility for executive

and specialist levels in the fire service. However, a comprehensive

study needs to be made to determine specific ways in which increased

mobility can be attained within the fire service.

9. THE CAREER DEVELOPMENT OF THE FIRE EXECUTIVE

MUST BE SYSTEMATIC AND DELIBERATE.

As in any other professional field or quasi-professional field,

the requirements for the fire executive must be identified. Once this

is accomplished, ways and means of individuals to meet the needs

and requirements should be established.
This gives rise to the thought of direct entry into the executive

level of the fire service as well as coming up through the ranks of

the service. Traditionally, in the fire service in this country, we have

promoted men into higher ranks or higher levels and then attempted

to train and educate the individual to meet requirements of the level

to which he has been promoted. This is contrary to the practice in

virtually all other professions and technical areas.
The hit-or-miss approach which assumes that x number of years

experience is the criterion for advancement cannot meet the needs of

today, much less tomorrow. Some ways must be found to identify

those individuals with potential and develop them for future responsi-

bility, providing a comprehensive program of career development.

Once a systematic and deliberate course of action is established

for development of the fire executive, programs need to be established

in educational institutions for in-service training of executives as well

as those who are interested in entering the field of fire service manage-

ment to acquire a wide frame of reference.

10. GOVERNING BODIES AND MUNICIPAL ADMINISTRATORS

GENERALLY DO NOT RECOGNIZE THE NEED FOR EXECUTIVE
DEVELOPMENT OF THE FIRE OFFICER.

The fiscally hard-pressed governing bodies and municipal ad-
ministrators find it difficult to justify sending their fire executives to
educational courses for long periods of time. This, it is felt, is partly
due to recognition of the fact that there are no specific achievement
levels established in many of these courses and activities. It is felt
that if various achievement levels or acceptable ends could be shown
to governing bodies and municipal administrators, these groups would
be more receptive to allowing fire executives to participate.
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The full scope and extent of the fire problem often is not under-
stood by governing bodies and municipal administrators because
membership in governing bodies is generally transitory. The office
holder generally is not in the same office for a long enough period
of time for him to understand the full depth and scope of fire service
organization, operation, etc. Therefore, he must rely primarily upon
his fire executives to justify their participation in educational and
improvement activities. The fire executive then finds himself in a po-
sition without standards, without specific acceptable development pro-
grams, hard pressed to justify to governing bodies and municipal
administrators why his fire service people need to participate in ex-
tended educational activities.

Executive development programs will not be possible until the
people responsible for policy and decisions recognize, pay for and
support the development process. Increasing economic and sociological
problems justify the immediate need for more competent executive
fire service officers.

Lawrence A. Appley, president of the American Management
Association, made the following statement during an interview for
the New York Times.:

"We are entering the worst leadership crisis this country has
ever seen in all spheres.

"The fantastic growth of our economy and the needs of our rapidly
expanding population, mean that in 25 years management jobs will
have quadrupled.

"The depression years deprived many executives now in their
50's from getting proper training and the heavy casualties of World
War II drastically cut off a large pool of potential managers.

"If you want someone to perform a task for you, you must place
into his mind a clear image of what you want him to do. We must
develop people so they will use their potential in full, whether in char-
acter, personality or productivity.

"An organization should be run as a football team where every-
body knows what he is supposed to do. As for the coach, leadership
requires followship but you cannot order it; you must win it. "4

11. FIRE SERVICE LABOR AND MANAGEMENT, MUNICIPAL
OFFICERS AND ADMINISTRATORS MUST JOIN TOGETHER
IF PROFESSIONALISM IS TO BECOME A REALITY.

If professionalization within the fire service is to be achieved,
then professionalization must be made a common goal toward which
all fire service organizations, municipal officers associations and pro-
fessional management associations can work.

4 New York Times, Sunday, Feb. 27, 1966.
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All must recognize that professional status begins with education.
There is growing evidence of the emergence of a systematic body of
a knowledge which can be applied to fire science and administration.

Without this close cooperation and coordination in the develop-
ment of such a body of knowledge, acceptance of the fire service as

a profession will be slow and difficult.
If professionalization is to be achieved, studies need to be made

as to ways and means for coordination, and communication channels
need to be devised and kept open, so that all organizations which
have an interest in the fire problem can work toward a common goal
of professionalization of the fire service.

12. THE TRADITIONAL CONCEPT THAT FIRE PROTECTION
IS STRICTLY A RESPONSIBILITY OF LOCAL GOVERNMENT
MUST BE RE-EXAMINED.

A principle of fire protection which many fire departments and
governmental jurisdictions have had to learn the hard way is stated
as follows:

"It is economically unfeasible for any single governmental juris-
diction to equip and man itself with sufficient forces to cope with the
maximum situation with which it may be faced." The lack of under-
standing of this principle has caused many communities to be caught
short of fire suppression resources. As a result, catastrophes have
not been minimized as fully as possible.

Many local governmental jurisdictions find themselves, in too
many cases, too small to be large and too large to be small. As a
result, individual communities cannot do some of the things which
can be done if the economic base for the service involved is enlarged.

In many governmental service areas, we have seen the expansion
of or consolidation of jurisdictions. Good examples of this are school
consolidations, sanitary sewer consolidations, water distribution over
intra-jurisdictional areas, central purchasing, police protection and,
in some instances, fire protection.

Examples of this type of broadening of the economic base to
provide adequate fire protection services are found in England. Prior
to World War II, there were approximately 15,000 independent fire
jurisdictions. During World War II, because of conditions which made
it necessary, the fire service was nationalized and became a fourth
arm of national defense upon which survival was greatly dependent.

In the denationalization of the British Fire Service in the late
40's, they did not return to 15,000 independent fire jurisdictions, but
rather went back to approximately 150 fire jurisdictions. It has been
commonly agreed by many fire officials that this method has improved
the services and efficiency of the fire service in this situation.

Taking one state as a typical example, the state of Iowa has
940 organized fire jurisdictions. There are 99 counties in the state,
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with a total area of 52,290 square miles and a total population of
2,822,000.

By contrast, England has 50,874 square miles with a population
of 42,000,000 and now has approximately 150 fire jurisdictions.

Many of these individual fire jurisdictions find themselves unable
to cope with the financial burden of providing fire protection as a
service. The economic stresses and strains become very pronounced
as increased demands for other governmental services occur.

We have seen the trend in certain sections of the country, of the
metropolitan concept of merging a city with several of its satellite
communities.

A thorough cost analysis study needs to be made to determine
if fire protection, as a responsibility of local government, is economi-
cally feasible.
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APPENDIX 13

PREPARED STATEMENTS

STATEMENT BY CONGRESSMAN RICHARD T. HANNA BEFORE THE HOUSE SCIENCE
AND ASTRONAUTICS COMMITTEE

Mr. Chairman, I want first to thank you and the Committee for allowing me

this opportunity to add my views to the record. The Fire Research and Safety

Act of 1967 will number among the major accomplishments of the 90th Congress,

and I know this distinguished Committee will favorably report a meaningful

bill, hopefully including some of the suggestions incorporated in my version,

H.R. 9305.
Mr. Chairman, many thousands of years have passed since the first men found

that fire could be harnessed for beneficial purposes. Man's effort to bend the

element fire to his will has resulted in many rich rewards for civilization.
Unfortunately, fire has also been an instrument for ravaging man and his

environment. From the earliest days fire has served, under the direction of man,

as a destructive and painful weapon. Equally unfortunate man has been the
unwitting victim of fire. Countless times through his own stupidity, laziness,
or ignorance, man has accidently unleased the searing painful rage of flame
that has hungrily burned, maimed, and devoured. Nature, too, at times blindly
fans the flames that destroy her own domains as well as the fruits of man.
Our painful experiences with fire have taught us that the element is an

unstable servant. Obedient when carefully tended and understood, the servant
fire will become death and devastation when neglected or ill-used.
Advancing technology has only been allowed to achieve limited success in

controlling the diabolical side of the "servant." And ironically the United States,
the most technologically advanced society in history, suffers from 12,000 deaths
and $1.75 billion in property damage caused by the same servant fire that
plagued man in less advanced ages.
More than any industrially-advanced country, the United States, yearly, falls

victim to the ravages of fire. In 1965, the per capita cost to each American
amounted to almost $9. This is $2 higher than Canada, the nation with the
second highest per capita loss from fire.
One can easily understand the inability of past ages and nations to success-

fully cope with the harmful aspects of fire, but why does the United States
tolerate such a deplorable record? It is difficult to justify the loss from fire
suffered by the world's wealthiest and most technologically modern nation
and one with a most useful imagination.
The explanation is a discouraging one. Apathy on the part of most Americans

has generated an inertia which has precluded a national concern and hence, no
meaningful national effort exists to reduce either the yearly loss in lives or
property caused by fire. The recently concluded Wingspread Conference on Fire
Service Administration, Education and Research suggested * * * "Society in
general in the United States seems to establish tolerable fire loss limits which
we are willing to accept."
This attitude is contradictory to the views held by citizens in most of the ad-

vanced nations. Many European countries make it a crime to have an accidental
fire, and the person to whom such accident occurs is jailed and considered guilty
until proven innocent.
To most Americans fires are not a crime but an insurance claim. The proportion

of concern is related to the amount of insurance one holds. The fire, its causes,
prevention and ramifications are secondary to the insurance considerations.
America has concentrated on preventing fire by purchasing insurance, and aS a
result of our prevention research and information programs are inadequate, frag-
mented, uncoordinated, under-financed and suffering from acute disinterest.
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Fire prevention and suppression is organized at the very local level. Standards
of quality from one area to another are at great variance. Technological progress
and breakthroughs in research, when accomplished, are difficult to share amongst
and between the thousands of local departments.
Training of personnel is often inadequate. Only two universities in the United

States offer substantial programs in fire prevention and administration. Very
often lack of up-to-date information, equipment, and expertise hampers effective
suppression of particular kinds of fires.
This suggests the area of greatest weakness. Although much is known about

fire, much more is unknown. Modern causes of fire are complex. New materials,
heavy electrical requirements, novel chemicals, and the modern synthetics carry
with them flammable dangers that were non-existent just a few short years ago.
The rapid pace of our technology has produced a whole series of new problems for
our fire fighters, and yet these people are often ill-equipped and under-financed to
deal adequately with them. The research gap in fire prevention programs is im-
menge, and while there are a number of efforts being made, we're falling farther
behind.
The tremendous yearly loss in life and property in the United States must shake

us into reality. We cannot afford to allow our present apathy toward fire preven-
tion to boost the price of a meaningful program beyond our willingness to pay.
The present cost from loss is already staggering. However, if we are willing to
make the investment in fire safety programs now, the catch up cost will be more
than repaid by the savings gained from the reduced losses from fire.
In April I introduced a companion measure to the Fire Research and Safety

Act of 1967. This Act is a positive step in the right direction. The statement of
policy that forms Section 2 of my bill announces the Federal responsibility in
fire safety.

"Declaration of policy
"Congress finds that a comprehensive fire research and safety program is needed

in this country to provide more effective measures of protection against the
hazards of death, injury and damage to property. The Congress finds that it is
desirable and necessary for the Federal Government, in carrying out the provi-
sions of this Act, to cooperate with and assist public and private agencies. The
Congress declares that the purpose of this Act is to amend the Act of March 3,
1901, as amended, to provide a national fire research and safety program includ-
ing the gathering of comprehensive fire data; a comprehensive fire research pro-
gram; fire safety education and training programs; demonstrations of new
approaches and improvements in fire prevention, control and reduction of death,
personal injury and property damage. Additionally, it is the sense of Congress
that the Secretary should establish a fire research and safety center for admin-
istering this Act and carrying out its purposes, including appropriate fire safety
liaison and coordination."
As the statement of policy suggests, the Act will focus national attention and

concern on a problem of national scope. For the first time, we are recognizing that
an effective and meaningful fire safety program requires a coordinated, well-
financed, and nationally encouraged posture. Mustering all available resources
and making the most of efficient use of these resources is a responsibility and
obligation of the national government.
Although the International Association of Fire Chiefs, the National Fire Pro-

tection Association, other foundations and public and private agencies have been
doing a remarkable job with limited resources, still an effective national fire
safety program is non-existant. Less than half the States now report fire statistics
and information to any agency. The lack of information is discouraging. The dis-
semination of information is difficult. Coordinated research is inadequate.
To all these problems and others, the Fire Research and Safety Act addresses

itself. The Act will set up machinery for the gathering and reporting of informa-
tion on the nature and causes of fire. Up-to-date coordinated research on the
physical nature of fire, and the way that it acts on the various modern materials
and structures will be authorized.
A national information clearinghouse will be established. Research data will

be collected and disseminated through this institution. With cooperation, this
center can become particularly meaningful and assist in reducing the present
expensive 'and often inefficient duplication of effort.
A massive public education program on fire safety is authorized by the bill.

The bill authorizes funds for upgrading the education and training of firemen and
other fire prevention professionals.
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State demonstration projects would receive support. Local research and dem-
onstration projects would be encouraged and supported.
My bill will also create a National Fire Safety Advisory Board. Recog-

nizing the many valuable contributions being made by private foundations and
associations in the field of fire safety, the bill instructs the Secretary of Commerce
to appoint a panel of fifteen members . . . "knowledgeable in the field of fire
prevention and safety, including officials of private non-profit organizations active
in fire prevention and education, fire department personnel, Federal, State and
local officials and persons engaged in commercial fire prevention programs."
The purpose of the National Fire Safety Advisory Board will be "to facilitate

efficient fire safety liaison and coordination between the Federal Government
and those other private and public agencies and institutions engaged in fire
research, prevention and safety programs, the Board shall advise, consult with,
and make recommendations to the Secretary (of Commerce) and other appro-
priate Federal officers and employees as to fire prevention and training educa-
tion programs, and fire research and safety programs."
The National Advisory Board has been included in this legislation in order

to insure that our fire safety program is truly a national effort. Without such a
coordinating and liaison board there is the institutional danger of working in a
vacuum. Fire safety programs have too long been subject to this ill. Unless the
Federal Government's role is part of and in tune with the overall effort, it will be
meaningless. The fact that the Federal Government participates in an effort does
not guarantee anything. It is important that our fire safety program not de-
generate into a fragmented effort in which each element talks only to itself.
This is so often the case with Federal programs that are not obligated to commu-
nicate with the other interested elements in our society.
The Fire Safety Advisory Board would preclude noncommunication between

the various segments working in the program. Rather, it would facilitate mean-
ingful communication and enhance the overall effort.
For the purposes of carrying out the Fire Safety Act the bill authorizes $10

million for the fiscal year ending June 30, 1968. I believe this is the minimum
figure necessary to accomplish the task before us.
Mr. Chairman, it is time our citizenry and its Government demonstrated the

necessary concern and attention to problems of fire safety. Our effort must be
in proportion to the problem. It has not been in the past. Devastation and loss
from fire is increasing yearly and unless we escalate our efforts immediately we
may find the problem aggravated to a point beyond our ability to deal effectively
with it.
I am optimistic that this will not be the case. I am confident that Congress will

pass meaningful legislation this year. I am confident that a concerted national
effort will be initiated through the machinery established by the Fire Research
and Safety Act of 1967. And I am confident that with an intense and effective
program of education, the American people will respond to the challenge and
overcome it .
I look forward to the day when, as the mythical Prometheus intended when he

gave man the precious gift of flame, fire will truly be the controlled servant of man.
In conclusion, Mr. Chairman, I urge the Committee to incorporate the National

Fire Safety Advisory Board into the Committee's bill. I am confident that every
consideration will be given to this approach, and I look forward to early House
consideration of this important legislation.

STATEMENT OF THE AMERICAN MUTUAL INSURANCE ALLIANCE, MAY 18, 1967

The American Mutual Insurance Alliance is a trade association of 121 mutual
fire and casualty insurers, with principal office in Chicago, Illinois, and Mid-
Atlantic office in Washington, D.C.
The Alliance and The Federation of Mutual Fire Insurance Companies (a

former sister association since merged into the Alliance) have long been orga-
nization members of the National Fire Protection Association. We are aware
of the statement submitted to your Subcommittee by Percy Bugbee, General
Manager of NFPA. In principle, we subscribe to the views expressed by Mr.
Bugbee.
There seems no question that there is need for additional basic research in the

area of fire safety which can likely he accomplished only with governmental
assistance or by direct government performance. On the other hand, much
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applied research has been done and is underway by private organizations such
as NFPA.
While the Alliance supports the need at th'e Federal level for basic research

in the fire safety field, it would be our hope that there would be no overlap
between governmental research and private research. Not only would any such
overlap be wasteful of manpower resources and involve costly duplication of
effort, it could well act to reduce incentive for the private sector to continue
its many activities in the fire safety field. Therefore, while we support the basic
objectives of this legislation, we are of the opinion that the creation of a com-
mission to contemporaneously study the many aspects of the fire problem, would
manifestly increase the effectiveness of the bill. While we have no preference
as to how such a commission should be established, we draw your attention to
H.J. Res. 498, introduced by Congressman Barrett on April 11, 1967, which was
the subject of a hearing before the Housing Subcommittee of the Committee on
Banking and Currency on April 21, 1967. It may be that the National Advisory
Commission on Fire Prevention and Control proposed by such Resolution would
be an appropriate means of accomplishing such studies.
Serious examination should be given to the provision of the bill which calls

for central management by the Bureau of Standards of the fire safety program
throughout the entire United States. Without careful consideration, such cen-
tralization could very well retard, restrict, or confuse the present cooperative
accomplishments between the private sector and Government. The necessity for
central management of the nation's fire safety programs and the means by
which they might be accomplished is a proper subject for study by the commission
as recommended above. In any event, we urge that there be a thorough exami-
nation of the private and public fire safety activities now in existence in order
that H.R. 6637 and its important work be concentrated in those fields beyond the
capacity of existing facilities.

STATEMENT BY JOSEPH ROMM, ACTING DIRECTOR OF CIVIL DEFENSE, OFFICE OF THE
SECRETARY OF THE ARMY

The Office of Civil Defense is fully aware of the importance of fire as a poten-
tial threat to the safety of the population of the United States in the event of
nuclear attack on the United States. We put this problem in proper perspective
during various hearings in 1961 and 1962. At that time we stated that the primary
threat was fallout, a problem that could be greatly mitigated by use of existing
buildings as shelter. Nonetheless, we also recognized the potential threat of fire
and this we outlined in a 1964 OCD technical report titled "Fire Aspects of Civil
Defense."
Underlying this report is a considerable research effort in the Office of Civil

Defense, complemented by projects in the Defense Atomic Support Agency. Since
the early days of civil defense, we have consistently looked to the National
Bureau of Standards for a stronger program in the peacetime fire area. For
example, in August 1964, we supported the National Bureau of Standards "Out-
line of a Proposed Fire Research Program," and in fact, suggested they
strengthen and broaden certain areas of study.
We recognized then, and now, that to be in a position to deal with the civil

defense fire problem, we need a firm foundation of peacetime fire data. This
is especially true in the area of fire service direction and control, communications,
and operations.
Over the past four years we have explored the general boundaries of the fire

problem. We have an understanding of where one can most profitably conduct
research to mitigate the problem and where there is only a marginal benefit to
be gained.
Further, with guidance from personnel of the fire services, supporting orga-

nizations, fire education organizations, and various Federal Government offices,
the National Fire Coordination Study of 1966 outlined what could be done now-
to aid the fire services in a program of fire defense. This has set in perspective
the civil defense fire problem and outlined what needs to be done. Many of the
problems and needs apply to peacetime fire aspects as well. That is, there is a
pay-off in peacetime for studies of fires in nuclear war, and vice versa. And, not
of lease importance, there is now an excellent research capability in the univer-
sities, nonprofit institutions, and in the fire protection industry; all these groups
are quite familiar with fire problems. With this background, an action program
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as proposed in the "Fire Research and Safety Act of 1967" can, and should, be
undertaken now. It would permit us to concentrate on the civil defense aspects
of fire with full confidence that our program would be supported by a firm
peacetime foundation.
The Office of Civil Defense is strongly in favor of the "Fire Research and

Safety Act of 1967."

STATEMENT OF AMERICAN INSURANCE ASSOCIATION WITH RESPECT TO PROPOSED
FIRE RESEARCH AND SAFETY ACT OF 1967, H.R. 6637, MAY 18, 1967

We have reviewed with interest the Fire Research and Safety Act of 1967
introduced as H.R. 6637 noting that its proposals would expand the Federal gov-
ernment activity in fire prevention and control, an area in which the American
Insurance Association and its predecessor organizations have been active for the
past one hundred years. Our companies have recognized fire prevention and im-
proved programs of fire protection and control as properly the interest of every-
one so that their interest in this area is definitely parallel to the pu,blic interest.
We have also recognized that participation in fire prevention efforts by any other
agencies able and willing to assist is equally proper, and welcome all such efforts,
including that of the Federal government.
The total contribution of the insurance industry per year in efforts related to

fire prevention and control has been estimated at not less than $74,000,000. The
American Insurance Association has a broad and continuing activity in this area
which we briefly describe for the benefit of the committee, but first a word about
our Association.
American Insurance Association is an association of 168 capital stock fire and

casualty insurance companies. It started operations January 1, 1965 as a combi-
nation of the former American Insurance Association, the Association of Cas-
ualty and Surety Companies and the National Board of Fire Underwriters. The
American Insurance Association carries on the fire prevention, protection and
research activities of its predecessor, the National Board of Fire Underwriters.

Association representatives serve on a large number of committees of the
USA Standards Institute, the National Fire Protection Association, the American
Water Works Association and other organizations.

MUNICIPAL PROTECTION

The American Insurance Association through its predecessor organization,
the National Board of Fire Underwriters, has been involfed in municipal fire pro-
tection work since 1889. In 1904, after a series of disastrous conflagrations, a pro-
gram of municipal fire protection surveys was initiated by the National Board of
Fire Underwriters to evaluate the conflagration potential of cities and to provide
the municipal officials with recommendations to improve the effectiveness of
public fire protection. This work has been continued and expanded over the years
so that at present 465 of our larger cities are periodically surveyed by the Asso-
ciation engineers. In addition to providing each city with a fire protection report
with map, and recommended improvement program at the conclusion of each
survey, the Association furnishes city officials advice upon request on various
fire protection problems pertaining to fire departments, fire communication sys-
tems, water supply, fire prevention and building codes.
As part of this work the Association developed a set of municipal fire protec-

tion standards published in its "Standard Schedule for Grading Cities and Towns
of the United States with Reference to their Fire Defenses and Physical Condi-
tions" that is used to evaluate municipalities and determine their relative fire pro-
tection classification.
The National Board of Fire Underwriters was long a leader in the program

for standardization of fire hose threads, working with local communities to make
conversions of existing hose threads to national standard.
The high degree to which municipal fire defenses have been developed is in a

large measure due to the technical advice and assistance rendered to city officials
as part of our municipal survey program. The close working relationship between
our engineers and the city officials responsible for water supply. fire department,
fire alarm systems, fire prevention and building construction has done much to
produce many of the good features of municipal fire protection that exist in our
cities today.
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CODES AND STANDARDS

In an effort to influence and encourage the introduction of improved and safe
methods of building construction, the National Board of Fire Underwriters and
its successor, the American Insurance Association, have published a recommended
building code continuously since 1905, when the first edition appeared. Staff mem-
bers, working closely with responsible municipal officials interested in providing
safety to life and property, have attended numerous meetings with planning com-
mittee study groups, and governing boards in an effort to promote the adoption of
adequate laws and ordinances governing construction. This effort has resulted
in the acceptance, by law, of the provisions of the National Building Code in over
1,700 communities of the United States. The Code is also used by many architects
and engineers as a general reference book and by architectural schools as a text.
The Fire Prevention Code recommended by the American Insurance Associa-

tion has gained wide national acceptance since first introduced in 1930. This Code,
prescribing regulations governing conditions hazardous to life and property from
fire, has been adopted as law in over 2,800 communities.
By serving on many and varied technical committees and in other ways, the

staff keeps pace with changing technological conditions. Changes in building and
fire protection standards are effected, where necessary, by amendments to our rec-
ommended Codes. Where a detailed explanation of a topic is indicated, our Special
Interest Bulletin series, with a distribution of 30,000, is used to advise those in-
terested in building and fire safety.
A number of booklets and standards designed for professional as well as lay

use are published to fill the need for better understanding of the cause and pre-
vention of fire. To keep abreast of the ever-changing problem, our staff reviews
hundreds of fire reports in order to detect trends leading to serious fire losses

RESEARCH

Assistance with practical fire research problems has been an active part of the
program. A number of major fire test projects have been sponsored at Under-
writers' Laboratories, Inc. These have included researCh on sprinkler protection
for high piled stock and a variety of other projects. Underwriters' Laboratories
was organized and sponsored by the National Board of Fire Underwriters. It is
now sponsored by the American Insurance Association.

Realizing the need for keeping our insurance people and municipal fire serv-
ices properly posted on developments presenting increased fire and explosion
hazards, research reports on a variety of technical subjects have been published.
These were developed through extensive studies, conferences and meetings with
specialists in the fields under consideration. The reports have received wide dis-
tribution and have been trail blazers in the consideration of high hazard subjects.
Typical subjects included are plastics, molten salt baths and organic peroxides.
Many of the most useful lessons learned in studies of fires have come from

analysis of major fire and explosion losses approaching catastrophe proportions.
Special reports on occurrences of this kind have been published for the purpose
of focusing public attention on the situations which lead to the catastrophes.
Reports included in this series are reports on the Texas City Disaster, the Hol-
land Tunnel Fire and the Roseburg Explosion.
Comprehensive reports covering fire and explosion problems in industry have

been prepared to assist in obtaining industry-wide attention and stimulate effec-
tive action in safeguarding hazards. Survey reports of this type have dealt with
warehouses and metal working industries.
Major fires and explosions involving highway transportation of extra-hazardous

commodities have received attention. Research was conducted on the causes and
the necessary steps to minimize such accidents. A suggested guide for state legis-
lation on the subject was issued and highway emergency training bulletins were
issued to police and fire department training groups.

Bulletins covering many special hazard items have been prepared and dis-
tributed to member companies, the benefit of which filters down through com-
pany personnel and agents to commercial and industrial firms generally.

FIRE PREVENTION EDUCATION

The American Insurance Association (successor to the National Board of Fire
Underwriters) is recognized as a leader in the field of fire prevention and in
initiating fire prevention education programs. Coordinated programs of fire pre-
vention have been introduced and carried out under its leadership.
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A variety of fire prevention literature, posters and other instructional material
for use at the grass roots level is prepared. Programs stress fire prevention and
fire safety in the home, on the farm, in commerce and in industry. Seasonal fire
prevention campaigns are conducted during the spring, fall and winter.
The implementation of the programs has been carried on by many and diverse

groups in their own communities. These activities enlist the support of federal,
state and municipal agencies of government; the support of fire chiefs, safety
organizations, business and civic groups, and the fire insurance business in a
cooperative effort toward preservation of lives and property.
The American Insurance Association is a sponsor of Fire Prevention Week;

traditionally established each year by proclamation of the President of the
United States, State Governors and Insurance Commissioners. To highlight this
occasion, we prepare a poster calling attention to the need to "Stop Fire—Save
Lives." Last year, more than 1,800,000 such posters were distributed during Fire
Prevention Week. In addition, some 22 million pieces of fire prevention literature
were distributed for use by organizations and individuals who are directly con-
cerned with local programs.
To heighten the impact of Fire Prevention Week and cooperate with mass

media facilities, 5,000 kits of spot announcements are sent out to radio and tele-
vision stations. A minute movip is also prepared for use by TV and motion picture
theatres. In addition, fact sheets containing information and feature stories on
fire prevention are prepared for use by the press.

Folders are printed for distribution during the Holiday Season and for the
Clean-up Week observances in the spring. A minute movie is produced for tele-
vision use at Christmas time and spot announcement kits prepared and distrib-
uted. This year-round activity increased the total distribution of literature to
more than 26 million pamphlets and folders.
A film library of over 29 different subjects is a vital part of the contact with

the public. These films dramatize the story of fire prevention and are a potent
force in fire prevention education. These films are distributed through five film
libraries in strategic locations around the country and reach an audience of over
2 million people. There are normally over 38,000 showings of films before varied
groups Which include the young and the old, students, householders and civic,
business and industrial audiences.
The American Insurance Association welcomes assistance from the Federal

government in this fight against fire. The Federal government can be helpful in
those areas which are beyond the control of private business. A good example
of this is the training of fire fighters. The American Insurance Association holds
itself ready to assist and cooperate in any Federal Study Commission effort.

STATEMENT IN FAVOR OF HOUSE BILL 6637, THE FIRE RESEARCH AND SAFETY ACT
OF 1967, BY HOWARD W. EMMONS, PROFESSOR, MECHANICAL ENGINEERING,
HARVARD UNIVERSITY

This Act proposes to set up a Federal mechanism by which a number of badly
needed fire-related activities will get the attention they need. The fire problem,
like many protection problems, is a problem with aspects not adequately handled
through our system of private enterprise. The basic idea of our private enterprise
system, which works so well, is that one person has a need, another recognizes
that need, finds a solution, negotiates a contract with the person in need to
supply the required answer. However, the fire problem strikes at random. Many
of us go through life without ever having a personal fire problem at all, and all
of us hope that fire will not strike us. Thus, our need is only vaguely felt and our
willingness to pay for a solution is one of low priority. If we are caught in a
building on fire and are standing on the windowsill of the fifth floor waiting to
be rescued, we certainly have a need for which we would pay dearly; however,
the man with a solution does not have time to negotiate a contract. Thus, while
some portions of the fire problem are very well carried out by our private enter-
prise system, there are other aspects in which this is not true, and it is largely
these aspects to which the Bill now before the House is addressed.
Very wisely this legislation provides that all segments of society can be brought

to bear in the most effective way in reducing the large annual fire loss and death
toll. The Bill makes provision for work through the private enterprise system,
which operates best through the private enterprise system, but provides assist-
ance in those areas for which our present organizations are unable to provide all
that society needs.
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I have just completed a world-wide study trip on the fire problem. I have made
about 50 visits in 18 countries. My visits included fire research laboratories, fire
departments, fire training schools, fire colleges, fire protection associations. It is
clear from these visits that there is a world-wide lack of effort in exactly those
areas which the present Bill provides for.

Fire loss data of many kinds are required; the simple counting of losses, esti-
mate of their magnitude, and classification by occupancies is needed, just to
provide a picture of how bad the fire problem is and what portion of the fire
problem needs the greatest attention. Such data in the United States is collected
through the states by the NFPA (National Fire Protection Association, a private
non-profit association). The source data of the NFPA comes from 20 states, who
supply data in a useful form. This data is extrapolated to indicate that last year
there was 1.7 billion dollars worth of fire loss in the United States. Although
the data thus collected is not very accurate, it is also not very important whether
the actual loss is 1.5 or 2 billion dollars per year; it is too large in either case.
However, this is only one item of statistics that is needed; many more and much
more accurate types of statistics are needed for various economic and operational
analyses. Should a city have fewer fire stations with larger forces and more
equipment in each one? To answer this question requires a knowledge of the fact
that the larger force could attack the fire more successfully when it arrives.
However, a certain loss of time would occur in driving somewhat farther from
the fewer stations to the average fire. The average fire would therefore have
burned a trifle longer, and serious question arises—what is a minute worth?
Perhaps stations should be more numerous and not so well manned for the opti-
mum of time loss and striking force. Data on such questions as these would re-
quire detailed experimentation, with fires in various abandoned buildings, in
buildings burned on purpose, and through a detailed study of selected fires.
Special teams would have to be appointed, and statistical techniques used to
select those fires which would be studied intensively; the teams would have to
be put in the field during and after selected fires. Such essential data has not
been obtainable through the voluntary data collection schemes available, and
the Bureau of Standards must have authority and responsibility to provide such
essential information. This is only one illustration of the type of special purpose
data which will be needed in order to make progress with many of the phases
of the fire department organization and activity.
Let me comment on educational activities. At the present time various private

agencies, particularly the NFPA, supply what educational brochures and in-
formation that are available to the general public. The present limitation to
progress in education is a financial one. How much the 'fire losses would be de-
creased by a given expenditure on public education is difficult to estimate. How-
ever, it is agreed by all that more needs to be done; such things as movie films.
TV programs, radio programs, slides and broachures made available to schools
would all increase the public awareness of the fire problem and would pre-
sumably increase public care from a fire protection point of view. In the area
of public education, as in the direction of data collection, the new Federal effort
should cooperate to the fullest with existing agencies; notably, the NFPA, and
apply any new effort to supplement present programs.
In the United States the responsible fire fighting unit is the municipality. Each

little town has its own fire department, fire apparatus, fire houses, and all aspects
of its own fire protection. These are organized under state fire marshals and each
state endeavors to provide certain training for firemen. The training thus made
available varies enormously from state to state; some do a very excellent job.
some a very poor job. It would seem well to have the general firemen training
program continue as a state function. For the higher levels of training, however,
for the fire chiefs and senior officers, it would seem desirable to have a national
academy of science. In many countries of Europe the first requirement for a fire
officer, including fire chief, is the possession of an engineering degree. 'This has
never been a requirement in the United States and it seems somewhat unneces-
sary. However, it is clearly necessary to provide the fire chief with additional
information on handling men, organizing a department, estimating a budget,
and supporting that budget before suitable local authorities. These operations
will demand even higher levels of understanding in the future when operational
analysis techniques are applied to the operations of fire departments. Such tech-
niques, with the proper use of modern computers, should be able to help a great
deal with many of the problems raised by fire departments and their operations.
A fire chief will need special training as to when to use these techniques, and
how to use these techniques, and how to interpret the techniques once he gets
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the results. To do this adequately on -a state-wide basis would seem like unneces-
sary duplication of educational and training facilities, and a national fire academy
for such a purpose would seem highly desirable.
Thus, under the new Act the Bureau of Standards would be responsible for

seeing to it that an adequate program of training exists. Such a program could
be organized by the Bureau of Standards on its property. On the other hand,
the Bill wisely provides for contracting with non-profit organizations, and per-
haps the best way of organizing a proper fire officer training program would be
through some one of the existing universities, if some one or two would be
interested in setting up such a national training program.
And now for the need of fire research. The basic knowledge of fire and how

it behaves enters the fire safety problem in a number of places. We must devise
and use materials that are less susceptible to fire, we must so design and con-
struct our homes and buildings that they minimize the fire hazards, and we
must provide the fire departments with the necessary equipment to have maxi-
mum effectiveness with respect to control of the fires once they get started.
In the matter of selecting materials and designing buildings, the successful

approach is by way of standards; standards and codes adopted by cities and
states or perhaps the Federal government. Such codes try to specify what
properties the materials must have in order to be acceptable, what design fea-
tures a building must have in order to be acceptable. Thus, provisions of fire-safe
surroundings has two aspects; one, the efforts put forth by suppliers of materials,
architects, and construction firms in attempting as best possible for their own
personal advantage to satisfy the codes as they exist. In order to do this the
companies or organizations concerned must have extensive knowledge of the
physics of fires, the chemistry of fires, the behavior of fires in general, so as to
take advantage of the potentialities of their own business. Secondly, the public
authorities, in devising and adopting codes, must likewise have extensive knowl-
edge and understanding of fire and its effects in order that the codes be so
written that they will produce the desired safety effect. In order to make a code
specific, one has to refer to specific test procedures by which a material does
or does not pass, and thus indicate its suitability; in which a building design
for a proposed structure does or does not pass the requirements. Thus, again,
very extensive knowledge is required so that the codes at any one time can be
the best possible compromise that anyone can devise to accomplish the desired
safety. At present most codes for fire are devised through the committees of the
NFPA. The procedures of this organization are the best that can be devised and
the resulting codes are very specific, very practical and, to the extent that
present knowledge permits, very good. However, the phrase "to the extent that
present knowledge permits" is an essential one, because the present organiza-
tion of the approach to fire safety does not have a proper mechanism for satisfy-
ing the needs for additional information when the current information is found
wanting. The present procedure is for a committee, attempting to devise a code
through the NFPA, to observe that in a certain area data would be highly desir-
able. If the data required is neither too extensive nor too expensive, steps are
take to urge various manufacturers and other interested groups to contribute
a certain amount of money, to do a certain amount of research in order to
satisfy in a certain way, at least, the minimum requirements for this knowledge.
Frequently, however, the knowledge demanded is very large indeed, the expen-
ses are out of the question, and so the committee makes up its mind as best
it can on the basis of the present information.
In the course of my travels one man who have worked in the fire area. for

many years said that the present state of fire techniques and knowledge is the
accumulated opinions of committees. We must recognize, as in every field of
human endeavor, that there are many questions which can only be settled at a
given time through the opinions of those concerned. However, in many technical
areas in the fire problem, modern technology knows precisely what has to be
done in order to supply exact information, sp that opinions need not be expressed
on those matters which can surely be known.
At the present time there are many aspects of the fire problem in which guess-

ing has been done and where the resulting codes are worse than useless, since
they give one a false impression of security. Having said that present codes are
worse than useless in some respects, let me be quite specific by giving two
examples. We select wall board, floors, ceilings, wood, paint finishes, etc., on
the basis of a combustibility test of some kind. Sometimes such tests are called
flammability tests, but whatever they are called there must be a test made in

igh
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order to discriminate between acceptable and unacceptable materials. Every
country has recognized this need, and every country has adopted a national
test for such discrimination; that is, every country except the United States.
The United States informally has adopted the tunnel test, developed through the
Underwriters' Laboratory and others. This test effectively serves as our national
flammability test. So far, I have indicated that each country has a test of its
own; there are, therefore, a large number of different tests that are available
for the screening of materials. These tests were not agreeing with each other
very well, so that a European group under the International Standards Orga-
nization formed a committee which selected twenty-four more or less combustible
building materials, sent samples to every laboratory (six of them) and had
them tested and rated in order, in each of the laboratories. The agreement be-
tween the ordering of the material for acceptability for construction was abom-
inable. In fact, one of the materials was the least flammable of all twenty-four
in Denmark, and the most flammable of all twenty-four in Germany. There
was another material of the twenty-four which was almost in the reverse order
of acceptability. Such an unacceptable scatter of results means that a manu-
facturer might well supply material regarded as excellent in one country and
completely unacceptable in another. Certainly fire isn't going to care which
country it is in! It will either burn it or not burn it, in spite of the tests. Such
scatter of results does not indicate that some laboratory has done a very stupid
job with respect to selecting a test. Quite the contrary; the men devising these
tests have been the best men available in each of the countries in which this
work was done. The reason for the wide discrepancy is the lack of knowledge
of exactly what it is that we are looking for in accepting a material for con-
struction of our buildings. The different tests rate different aspects of the
materials differently, and as a consequence they disagree. Nowhere is there a
program of purposely set fires designed to study exactly what characteristic
or characteristics are desired of an acceptable material. In each case the groups
have guessed what they though was best and obviously the guessing has not
been very good to date. But even good agreement from the guess, such as an
adoption of an international standard, which is now being attempted, is no
guarantee that the correct characteristics are being tested. One must consult
nature for the answers to these questions and the program of research required
is an extensive one. Hopefully, this would be one of the major tasks of the new
Bureau of Standards' effort.
As a second example let me cite the strength testing of building struc-

tural members for fire endurance. Many codes ask for a two-hour fire
life or some other endurance in fire. This means that the structure, built
more or less standard size, about 10 feet by 12 feet, is to be placed on
top of a furnace, the standard fire built under the panel, which is loaded
by its design load, the panel is supposed to support that load in spite of
the fire for two hours, or whatever the rating is. So much for the stated
procedure! There are two things wrong with it; first, the stated procedure has
not said what restraints are to be applied to the panel during the test. Some
laboratories have a rigid frame around the panel being tested. Others have no
frame at all around the panel, but support it around the outer edges by resting
on the furnace wall. The difference for time of collapse can be four to one. Thus,
a four-hour panel in one test becomes a one-hour panel in another. This may be
regarded as simply a poor specification of tests. One should have stated more
precisely what kind of support the panel should have had. However, even if
we do succeed in agreeing on what kind of support the panel should have, the
whole appoach is incorrect. What the code should ask for isn't a performance of
a panel in a given test. What the occupants of a building want, what the firemen
want, is a knowledge that the building as built should have a given endurance of,
say, two hours. What we are really asking is that the engineer who designed the
structure of the building for its strength, should also calculate how long the
various panels of the building will last if there is a fire, and assure that the
building would indeed satisfy a fire endurance rating. Ordinarily the engineer
uses steel properties from a small, half-inch diameter steel bar that has been
tested for strength. He uses the standard six-inch by twelve-inch compression test
for the concrete. This information permits him to calculate with precision how
the building will perform in carrying its everyday load. Similarly, the engineer
should not care whether the fire test has been performed with a rigid frame or a
"simple" support, but should use the data however it is taken to calculate what
the performance of the building as built would be. This all sounds straightfor-

dr
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ward; however, at the present time we do not know how to calculate the perform-
ance of the building as built from the given fire tests of panels. We do not know
how to compute a panel twice the size of the original one tested; in short, we do
not know what the engineer would call "the scaling laws." To find these it will
take very extensive testing over a considerable period, combined with much large
scale computing machine work, and yet nowhere in the world is this kind of work
being done at the present time. Only in England and Japan do they have a program
sufficiently broad in its scope and sufficiently sustained in its financing to be able
to even consider such a test program. In England such a program is under con-
sideration, but has not yet been started. In this country we have no mechanism
at all for carrying out such a study and it is past time that we do. This Bill makes
for that provision.
At the present time cities are building taller and taller buildings and more and

more of these buildings are completely sealed and weather conditioned. What
happens if a bad fire breaks out on the fifth floor? Does the ventilating system
immediately distribute all the toxic gases to the twenty-fifth floor and kill all
the occupants? Does the smoke get into the stairwells and elevator shafts, so that
people are trapped on the upper floors? These problems are everywhere receiving
careful attention from many different groups. An extensive program is needed
of experiment and calculation related to the performance of ventilating systems
and the convection, natural and forced, of gases throughout such a building.
Some of this work is being done, of course, by various of the manufacturers of
various materials. In a number of other countries there are test buildings that
have a been built, something of the order of ten stories high, in order to make
fundamental studies of these problems. Such a facility is needed in this country
too, in order that we too may have a public body capable of assessing the total
problem and assisting with the obtaining and evaluation of the basic data on
which codes will eventually be built. The new Act provides that, again, the
Bureau of Standards would be the central organization in which the need for such
data could be evaluated in detail and steps taken to obtain it.
And now consider to some extent the operations of the fire department. There.

is no mechanism by which the fireman's problems are examined in detail and
generalized solutions sought. The equipment manufacturer does what he can,
but the market is small, the competition is large, and very little progress has been
made compared to what modern technology could accomplish. We find, for
example, that a city fire department has to argue with the manufacturer about
installing a searchlight on top of the aerial ladder, so that the windowsill can be
properly lighted and the man manipulating the ladder from below can see how he
is doing with respect to rescuing the people on that windowsill. It is obviously
ridiculous that the fire department, having recognized the problem, has then to
think up the solution to the problem and argue with the manufacturer about
having it accomplished. In the specific case of the spotlight on the aerial ladder,
the fire department had to install the light themselves. And yet what can modern
technology do? A man sitting at a console in Houston, Texas, can instruct a
digging arm on a spacecraft sitting on the moon to dig for another sample, to dig
to the left, to dig to the right; he can direct the arm to dig in a location to which
the camera's have been directed to photograph and transmit the picture to
Houston. And yet the man at the bottom of a hundred-foot aerial ladder has to
wonder where the windowsill is that he is trying to find, or else send a man up
the ladder to tell him! Why can't the man at the controls of the aerial ladder
have a picture of the desired windowsill appear on a screen immediately in front
of him ; the picture being transmitted either through a periscope, optically, or
through a closed circuit TV?
As another example, consider the hazards to which our firemen are subjected

in going into a building to rescue occupants or going inside to fight the fire.
They put on breathing apparatus, which is rather heavy and awkward. The
breathing apparatus has a megaphone attached so that he can yell at the man
across the room. In a fire which is noisy he often cannot hear the man across the
room, and yet apparently no one has tried to install modern electronic devices.
This is surely a very simple matter for modern technology to provide. Further-
more, in a smoke-filled room he can't see very far on account of the smoke, yet
it is well known that infrared and other wave lengths will pass through very
much more smoke than will visible light. Why doesn't the breathing apparatus
also contain a suitable seeing apparatus? If these things were provided it would
be much safer for the firemen to enter a building; it would be much easier for
them to do their job, and yet we have no mechanism by which our most skilled
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men in various fields of modern technology can be put to work and seek solu-

tions to these everyday important social problems.
And as a last illustrative example, consider what the fireman does when the

fire appears to be out. He cannot leave the building until he is sure it is out,

because there have been many cases in which a fire thought to be extinguished

had actually still been burning in a wall, under a ceiling, which (after the fire-
men had gone) grew and rekindled the fire, sometimes destroying a building in

its entirety. The fireman must be sure it is out. He then gets out his axe and
other equipment and starts hacking up the building, looking into all the nooks
and crannies in which a fire might conceivably be hiding and to which water

did not penetrate. He must do considerable damage to the building himself just
to be sure that the building will not rekindle and burn down. It is well known that
the infrared radiation varies rapidly with temperature; it is well known that
flames have a certain small degree of ionization. Why can't an infrared seeker
test the temperature of walls throughout the building and indicate where the
fire might be lurking, so that the axe could be applied to the right spot where
there was indeed fire to be extinguished? Why is it not possible for a suitable
microwave-length to be used to detect the ionization in flames, which might
be lurking inside of a wall somewhere behind a partition? Such devices, if
available, might also be used by the fireman when he enters a building, thus
determining whether there is a serious fire below the floor on which he is
walking. If the firemen in New York during the recent fire had such a device,
they would not have ventured onto the floor which collapsed, dropping them into
the basement and killing twelve.
There are innumerable devices which experts in the various branches of

modern technology could think up and apply to the fire problem if there was
only some mechanism by which they could be paid for doing that kind of think-
ing. We have all been in awe of what has been possible in putting a man on the
moon; the same technical qualifications are required for solving many of the
fire problems of society. Many of these solutions, while of great value to society
are, at least initially, of very little value to the private entrepreneur. He cannot
afford the huge sums of money required over long periods of time, in view of
the relatively small return that he would receive on it; the payoff is too slow
in coming in many cases. This is why we find in many fields new, unique and
startling solutions to old problems, while if you want to put out the fire you use
the same technique as the caveman—you put water on it! I do not imply by this
last remark that I think there is some magic to be obtained by which fires can
be put out in some new and unique way; no doubt we will continue to use
water for many centuries to come. However, there are certainly many additional
techniques and operations and supporting facilities that we could provide +o our
firemen and the public by which the tremendous loss in life and property could
be further decreased.
The Fire Research and Safety Act of 1967 takes the first steps toward pro-

viding a program which can answer these many essential questions. The idea
of having a Commission to work simultaneously with this program is a good one;
not only could the Commission evaluate and assist the Bureau of Standards in
setting up a good program, but its charge could be to further examine the
fire problem in all of its social, economic and technical aspects in order to con-
tinue to direct the work of the Bureau of Standards and their various con-
tractors in the most useful and practical direction. It must be understood, of
course, that the most useful and practical direction has to be examined from
a long range, as well as an immediate point of view. Many of the research
studies that need to be made are of a very fundmental variety with no appear-
ance of immediate practical use. Yet this kind of knowledge is essential in
order to have a sound basis for the practical devices of the future. Thus, the
program in order to be a practical one, must include suitable, long range studies
as well as those directed toward a more immediate end.
I think the Bill very wisely does not provide that the Bureau of Standards

should manufacture and distribute various kinds of fire-related devices. This is
clearly the province of private industry, it is clearly the area in which the
profit motive is adequate, and the area in which much progress has already
been made, as soon as the fundamental work has progressed far enough to show
that it is possible to develop a new device. Thus, the Bureau of Standards would
carry out the appropriate fundamental studies, but it would be left to private
industry to exploit the results of the research when it is possible to apply them
to saleable products.

a.
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STATEMENT BY DR. DONALD F. HORNIG, DIRECTOR, OFFICE OF SCIENCE AND
TECHNOLOGY ON THE FIRE RESEARCH AND SAFETY ACT OF 1967, JUNE 12, 1967

The Fire Research and Safety Act of 1967, H.R. 6637, assigns broad respon-
sibility for a comprehensive national fire research and safety program to the
Secretary of Commerce. The passage of this Act will establish for the first time a
local point within the Federal Government for the conduct of fire safety activi-
ties and permit the efficient planning and management of a balanced program to
achieve important goals of increased fire safety. The Act accordingly authorizes
the Secretary to:

Gather comprehensive fire data.
Implement a comprehensive fire research program.
Support fire safety education and training programs.
Demonstrate new approaches to fire prevention, control and damage

limitation.
Establish a fire research and safety center.

THE FIRE PROBLEM

The suffering, hardship and economic loss inflicted by destructive fires is a
national tragedy. In 1966, property loss caused by fire amounted to nearly $2
billion. Fire protection, insurance, medical care, and loss of production cost
this country billions of dollars in the same period. Perhaps most important was
the loss of more than 12,000 lives. Thousands more were injured in fires and
large numbers of familities suffered a loss of income because of death or dis-
ability of the breadwinner.

Fire losses on this scale are not inevitable. A war on fire is being waged every
day; the resources available and tile effectiveness of their use determine the
number of casualties and "battle damage". Strengthening of professional fire-
fighting forces and the work of many private organizations has prevented
the run-away growth of fire fatalities and property losses in recent years in
spite of continuing urbanization and population growth. But much more could
and should be done to reduce the danger of fire confronted by every citizen.
There are hidden costs of fire which are difficult to quantify but must be

considered. For example, there is evidence that present fire codes and inspection
requirements introduce an inflexibility in building design and construction which
inhibits the development and use of advanced building technology and design
concepts. Because relatively little is know about the theory of fire safety of
structures, there is only limited information applicable to structures using new
materials and structural systems. Consequently, there is a tendency to over-
design with the attendant waste and inefficiency, or to avoid the use of advanced
construction technology and retain older construction and design techniques in
the face of uncertainty. With a greater fundamental understanding of combus-
tion and fire spread phenomena, it would be possible to make sound engineering
judgments about the fire safety of proposed designs incorporating new tech-
nology. Decisions could be made on the basis of fact and enlightened engineering
judgement instead of being perversely influenced by fear of the unknown.

RELATED GOVERNMENT PROGRAMS

The Federal Government has not played a major role in the reduction of fire
losses in heavily populated regions of the country. Programs are generally limited
hi scope of fire problems of government agencies. The Federal Government spends
about $6 million for fire research but this research is almost wholly focused
upon special fire problems of the Forest Service, the DOD and the Office of
Civil Defense. In addition, NSF, HEW, and Bureau of Mines have limited pro-
grams in basic fire research, public fire safety and burn treatment, and mine fire
control. Major programs are conducted by NASA and FAA in support of aero-
space and aviation fire safety.
The National Bureau of Standards, which bears Federal responsibility for the

development of fire testing methodology, the impartial fire testing of building
materials, and supporting research on fire phenomena, and for providing techni-
cal support in these areas to the nation, supports very little fire research. Annual
funding is roughly $200,000 or the equivalent of less than ten professional man-
year of efforts.

80-730 0-67 19
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FIRE R & D NEEDS AND PRIORITIES

Three major R & D areas require concentrated attention and support by both
governmental and private institutions. They are the analysis of fire-fighting and
prevention strategies, the development of improved fire-fighting equipment and
systems, and the scientific exploration of combustion and fire spread processes.
In the first area the opportunities for operational analysis abound. Many subjects
for analysis are obvious such as fire department training, the deployment of men
and equipment in response to emergency calls, fire warning systems, emergency
communications, fire-fighting operations management, and fire contingency plan-
ning. Analytical studies are also required for developing better long-term fire-
prevention strategies. Penetrating evaluation is required of the effectiveness of
alternative approaches to zoning, building inspection, urban planning, code mod-
ernization and enforcement as well as public education.

Fire-fighting equipment has improved with time and many individual items of
equipment are now reasonably well design and relatively efficient. But much
greater use could be made of the design knowledge and technology accumulated
during the past 20 years. There are also some major problems in making the
most efficient overall use of collections of equipment :Systems studies are re-
quired to point up inadequacies and to indicate the contribution in terms of fire-
fighting effectiveness of a variety of possible improvements. Obviously, much
more effective fire-fighting could be done if the individual -fireman had better en-
vironmental protection, instaneous communication with a tactical control center,
and the power to see through smoke and to identify the actual site of combus-
tion. Much more must be learned about appropriate mixes of equipment, trade-
offs between first costs and operating costs of major equipment items and the role
each element in the fire-fighting system is expected to play. Technological de-
velopment is also much needed in fire warning systems, sprinkler, ventilation
and water supply systems, emergency egress devices, etc.
The balanced development of improved hardware is often difficult for an in-

dustry in which the existence of established product lines tends to bring about
relatively heavy emphasis on the improvement of a fire hose or a nozzle 'while
relatively little concern is given to overall fire-fighting effectiveness. We have
learned, however, in fields such as education, transportation, and crime control, as
well as the field of national defense, that industry has much to offer if stimu-
lated to explore a complex problem from a broad perspective.
Perhaps most significant over the long run is our lack of knowledge about the

science of combustion and the basic processes related to fire spread and control.
Our state of understanding about fire phenomena is comparable to our knowledge
of aerodynamics in the early part of this Century. We had then no real capability
to predict the characteristics of a body in flight. Airplanes were built on the
basis of experience and poor design was identified by rapid and often spectacular
failure. Now, in contrast, flight testing is conducted only to verify detailed pre-
dictions about performance. In fact, the design is expected to satisfy perform-
ance requirements and is dependent at every stage upon performance predic-
tions. In the same way, an understanding of fire processes—a flexible predictive
capability—would permit the establishment of meaningful fire performance re-
quirements for a building or a neighborhood which an architect or an engineer
would be required to attain in the most efficient manner possible. Fire testing
then would be conducted only as a test of the engineering application of fire
theory and a few tests would suffice to establish the validity of a wide range of
designs.
A large part of any building code today deals with fire protection requirements.

It reflects reliance upon empirical testing of building materials, components
and assemblies rather than a predictive system of performance. It deals with
elements of a building—a beam, a partition or door—rather than the capability
of a whole building to provide personal safety and minimize property loss. Cur-
rently, building products may be submitted by the manufacturer to private labo-
ratories, mainly the Underwriters' Laboratories, for testing under standard fire
exposures for a "rating". However, there are increasing questions of the rele-
vancy of various test procedures to the actual fire resistance or life safety of a
building.

It is not yet clear what part of the R&D and analysis task must ultimately be
carried out by the Federal Government. It is obvious that the Federal Govern-
ment does bear a responsibility which is not being carried out adequately, due
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to unclear authority and lack of funds. The proposed legislation is a much needed
step in the correction of this deficiency. The strengthening of Department of
Housing and Urban Development efforts to apply science and technology to
urban problems is another compatible step in the same direction. The use of
federal funds for high priority studies and fundamental research will doubtless
trigger increased R&D activity in industry. Periodic review of activities under-
taken in the private and public sectors will lead to the definition of an appro-
priate long-term role for the Federal Government.

Finally, I wish to stress the importance of the provisions made in H.R. 6637
for effective coordination and management of a comprehensive fire safety pro-
gram. Section 17 permits the Secretary to exert leadership in the implementa-
tion of a broad program within the Federal Government by arranging with and
reimbursing the heads of other Federal departments and agencies for the per-
formance of appropriate parts of a national program and by redelegating powers
under the Act when and if appropriate. Also, the Secretary is authorized to re-
quest appropriate statistics, data, and reports for other agencies and depart-
ments in order to carry out his responsibilities most effectively. These arrange-
ments will facilitate an effective response by the Federal Government to the
massive and too long ignored problem of fire safety.
It is not yet clear what part of the R&D and analysis task must ultimately be

carried out by the Federal Government. It is obvious that the Federal Govern-
ment does bear a responsibility which is not being carried out adequately, due to
unclear authority and lack of funds. The proposed legislation is a much needed
step in the correction of this deficiency. The 'strengthening of Department of
Housing and Urban Development efforts to apply science and technology to
urban problems is another compatible step in the same direction. The use of
federal funds for high priority studies and fundamental research will doubtless
trigger increased R&D activity in industry. Periodic review of activities under-
taken in the private and public sectors will lead to the definition of an ap-
propriate long-term role for the Federal Government.

Finally, I wish to stress the importance of the provisions made in H.R. 0637
for effective coordination and management of a comprehensive fire safety pro-
gram. Section 17 permits the Secretary to exert leadership in the implementation
of a broad program within the Federal Government by arranging with and re-
imbursing the heads of other Federal departments and agencies for the 'per-
formance of appropriate parts of a national program and by redelegating
powers under the Act when and if appropriate. Also, the ,Secretary is authorized
to request appropriate statistics, data, and reports for other agencies and de-
partments in order to carry out his responsibilities most effectively. These ar-
rangements will facilitate an effective response by the Federal Government to
the massive and too long ignored problem of fire safety.

STATEMENT BY CLARFNCE J. WINQUIST, P.E., VICE PRESIDENT, GAGE-BABCOCK &
ASSOCIATES, INC., WESTCHESTER, ILL., JUNE 19, 1967

Mr. Chairman and members of the subcommittee, I sincerely appreciate the
invitation to file a statement reflecting my views on H.R. 6637 and H.R. 9305 bills
known as the "Fire Research and 'Safety Act of 1967".

First, to identify myself in relation to the bills, I am vice president of Gage-
Babcock & Associates, Inc., an independent consulting engineering firm specialiiz-
ing in the field of fire protection engineering. I am a graduate engineer, a regis-
tered professional engineer in four states (Illinois, Missouri, Wisconsin, and
New York) and have been engaged in the field of fire protection engineering for
18 years, 12 years as an employee of the insurance industry and 6 years as an
independent consultant. Gage-Baboock's services cover the entire field of fire
protection including research and development, design, evaluation, technical in-
vestigations, etc. We have been retained by the Federal Government, state gov-
ernments, county -and municipal governments, private industry, the insurance in-
dustry, and other architects and engineers. Because of our work in fire protection,
we -are well aware of the areas in which additional knowledge of fire protection
is -needed and of the efforts being made to obtain such knowledge by both the
private and public sectors of our economy.
I have had the opportunity of reading the statements already presented by

many individuals representing various interests. These statements contain many



288 FIRE RESEARCH AND SAFETY ACT OF 1967

statistics which illustrate the large magnitude of the fire problem in the United
States. I am not going to take up your time by repeating these.

Basically, it seems that there are two important questions which must be an-
swered for the Subcommittee to arrive at proper decisions in the matter of the
"Fire Research and Safety Act of 1967", namely:

1. Is there a need for the proposed research in fire safety?
2. If there is a need, must it done by the Federal Government or can it

be (or is it being) done by private industry?
The extent of our fire losses is, by itself, the best indication that there is a

definite need for additional information on means of controlling such losses. The
statements already presented have well presented the need for research in the
field of fire safety, both basic and applied. At the request of a government official,
Gage-Babcock recently prepared a brief description of some studies needed to
improve fire protection in the urban area. These are as follows:

1. ECONOMICS OF PROVIDING FIRE FIGHTING CAPACITY IN MUNICIPAL WATER
SYSTEMS

In all except the largest U.S. cities, fire fighting demand is the primary fac-
tor in establishing system capacity. Fire fighting demands are largely determined
through purely arbitrary methods based mainly on population and bear no re-
lationship to physical and chemical properties of fuel or the extinguishing capac-
ity of water. Development of practical means for determining fire fighting ca-
pacity based on sound fire protection engineering principles would permit much
more economic efficiency in water works operation.

2. MUNICIPAL FIRE PROTECTION LEVELS

Currently, the only procedure for determining the amount and types of fire
fighting apparatus, the manpower levels for the fire department, the number and
locations of fire stations, the sizes of water mains for fire fighting, the number
and location of hydrants and, to a lesser extent, the adequacy of building and
fire prevention codes is the Grading Schedule of the American Insurance Associa-
tion (formerly NBFU). The schedule establishes OPTIMUM levels and assigns
deficiency points for anything less. A procedure is needed for establishing MIN-
IMUM DESIRABLE levels of municipal fire protection, independent of insur-
ance aspects but adequate to safeguard the public health and welfare.

3. BASIC CONCEPTS FOR FIRE EVACUATION FROM BUILDINGS

Current life safety and building codes contain requirements to assure the safe
evacuation of a building in case of fire. Based on experience, the requirements
generally have proved themselves sound even though they, as a whole, have no
scientific basis. A very basic study into the parameters affecting the evacuation of
a single space module (a room), a series of such modules, an entire building,
etc. is needed, asking such questions as "When are two, separate exits required?"
"When must that combustibility of interior finish be considered?" "At what point
are exit signs needed? "At what point is emergency lighting needed?" "What is
the value of windows as emergency means of escape?" "At what point must doors
swing out and panic hardware be provided?" etc.

4. A SPECIFICATION FOR EXPERIMENTAL BUILDING BURNS

Due to the lack of standard procedures, much valuable information is lost when
an old building is burned deliberately for experimental or training purposes. A
specification is needed to set forth standard methods of preparing a building for a
test fire, for arranging and igniting the kindling, for instrumentation, the record-
ing of test data and the format of the report.

5. ECONOMICS OF PUBLIC VERSUS PRIVATE FIRE PROTECTION

There is an inverse relationship between the amount of private protection
Provided (superior construction, automatic extinguishing equipment, automatic
detection equipment, private water supplies, etc.) and the need for public tire
protection (fire departments, water supplies, etc.). In spite of the ever increasing
cost of providing public protection, no study has ever been made of the cost-
effectiveness relationship between expenditures for private and public protection.
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It is probable that the subsidization of private protection could result in econo-
mies in public protection, as well as reducing losses, maintaining property on the
tax rolls, and reducing insurance costs.

0. AUTOMATION IN FIRE SERVICE

Higher labor costs and reduced work weeks have caught municipalities in a
severe financial squeeze in their efforts to maintain service, but lower levels of
service are often necessary. Industry has countered such trends by introducing
automation but fire departments still rely on essentially the same manual tech-
niques used for 100 years or more. A study of the possible areas of automation
and development of basic criteria for development of hardware is needed to
reduce this trend.

7. FIRE SERVICE CONSOLIDATION

Several studies have indicated that considerable savings can be achieved and
better public fire protection provided by combining all or part of the fire depart-
ment services from separate jurisdictions in a metropolitan area into a single
service. The ramifications of such unification, the cost involved, the legal barriers,
the advantages in central purchasing, communications, training, and other fac-
tors should be the subject of a study.

8. LOCAL PARAMETERS AFFECTING FIRE INCIDENCE

Why do some cities have more fires per 1,000 population and have more serious
fires than other cities having similar urban conditions? High humidity condi-
tions, alone, do not account for the differences. Neither do population density,
per capita income, or other yardsticks. Why does Mexico City seldom have a
serious fire despite large areas of ramshackle, combustible construction? Why
does Chicago have a larger fire incidence rate than Detroit, which has essentially
identical urban, geographical and weather conditions? The answers might pro-
vide a valuable insight on urban fire losses and fire control.

9. REDUCING DWELLING FIRE FATALITIES

Although the largest number of fatalities due to fire occur in the home, the
least amount of effort is devoted to preventing this loss of life. Building codes
are exceptionally lenient in their attitude towards "manes castle" and place few
restrictions on open stairs, interior finish, heating systems and other factors
known to be responsible for losses to life and which are strictly controlled for
other occupancies. Guides should be developed for improving home fire safety
without materially increasing construction costs.

10. USE OF URBAN RENEWAL AND URBAN PLANNING TO REDUCE CONFLAGRATION
POTENTIAL AND COST OF FIRE DEFENSES

Considerable funds have been expended in recent years on urban planning
and urban renewal but little, if any, thought has been given to using these as
tools for improving fire protection.
A study could disclose that this aspect results in considerable economic savings

to municipalities.
These are all in the area of applied research. There is even a greater need

for basic research to provide information on the nature of fire. It must be
remembered that the foregoing were prepared for another purpose prior to the
introduction of the "Fire Research and Safety Act of 1967". The studies are
concentrated in one area of fire protection. They do well illustrate the need for
research in the entire field.
Thus, in my opinion, the answer to the first question is an emphatic yes.
As an independent businessman, I am of course, opposed to any encroachment

by any level of government in areas of private enterprise. There has been much
work done by private enterprise in the area of fire protection. However, the fact
that additional information is needed demonstrates that in this particular area,
private enterprise does not meet the needs of the nation. This is understandable.
The responsibility for fire protection has largely been placed in the hands of
local governments who operate fire departments, operate water systems and
develop and enforce building codes. Much of the research which has been done

Add
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in fire portection has been financed •by the fire insurance industry. The 
fire

insurance industry is to be highly commended for their efforts, which in many

instances, have been beyond their scope of interest and actually can be con-

sidered in the area of public service. The insurance industry is concerned with

keeping fire losses to a minimum. It is not their responsibility to develop new

hardware or more effective means of utilizing available fire protection man-

power. Equipment manufacturers have also conducted research, but here again,

their scope of interest has limited the research primarily to what might be called

hardware development.
As a practical matter, the Federal Government has been the only agency doing

any research in basic fire safety. Much of the recent developments in this field

have been due to the activities of the Department of Defense, National Bureau

of Standards, Bureau of Mines, and the Department of Agriculture.
Thus, in my opinion, the answer to the second question is also an emphatic

yes. The lack of a profit motive rules out private industry in many areas in

which knowledge is needed although the end result can be nothing but an im-

provement in the economy by a reduction of fire losses.
One of the proposals submitted is for a National Fire Safety Advisory Board.

Although such a Board has definite merit, it should not hold up the start of a
needed research program. Quite frankly, the problems are well known. What is
needed are answers, not a restatement of the problem. The Fire Safety Advisory
Board could very well function within the Department of Commerce. From my
knowledge of the operations of the National Bureau of Standards, it has always
been a policy to consult with private enterprise in all their efforts. The estab-
lishment of a Fire Safety Advisory Board would be a continuation of this policy.
The establishment of a special Commission to study national fire problems prior
to authorizing any research would, in our opinion, result in an unnecessary delay
in obtaining needed results.
To briefly summarize, I strongly endorse the "Fire Research and Safety Act

of 1967" and urge favorable action on the bill by your Subcommittee. The Act
is in the public interest and will provide many benefits for the public.

Respectfully submitted,
CLARENCE J. WINQUIST, P.E.



APPENDIX C

COMMUNICATIONS

CITY OF SAN LEANDRO, CALIF., March 28,1967.
Hon. GEORGE P. MILLER,
U.S. Congress,
Rayburn Office Building,
Washington, D.C.
DEAR CONGRESSMAN MILLER: I want to commend you for initiating the Bill

H.R. 6637, authorizing a Fire Research and Safety Program. Your remarks re-
garding this Bill are excellent, and we in the fire service have felt the need for
fire safety programs on a natiopal level for some time.

It is very gratifying to us that people like yourself have taken steps in the
right direction to alleviate the loss of life and property as a result of fires.
As I understand it, this Bill if enacted would be administered by the Bureau

of Standards, which could present some problems in instituting the program
because of delays in the chain of authority, as well as normal red tape.
The only suggestion that I have to offer is that, nonprofit fire service agencies,

such as the National Fire Protection Association and particularly the Interna-
tional Association of Fire Chiefs, be placed in a consulting and more active
capacity during the planning stages, and the implementation of intent of the
Bill, in order to expedite whatever program is developed.
Thank you very much for writing to me, and if I can be of any assistance to

you on this, or any other matter, please don't hesitate to contact me.
Cordially yours,

MANUEL RODRIGUEZ,
Fire Chief.

SAN MATEO, CALIF., March 31, 1967.
Representative GEORGE P. MILLER,
House of Representatives,
Washington, D.C.
DEAR REPRESENTATIVE MILLER: We wish to indicate to you our wholehearted

support for the proposed Fire Research and Safety Act of 1967 (HR-6637). We
believe all aspects of the Act are important, but we will confine our comments to
the collection of information and the research programs, areas with which we
are closely associated.
URS has been conducting fire research and development work for about seven

years under contract to the U.S. Forest Service, the Office of Civil Defense, and
the U.S. Naval Radiological Defense Laboratory. Although this work has been
associated with the fire problems resulting from nuclear weapon thermal radia-
tion, many of our findings are applicable to peacetime fire problems.
In particular, we have studied the ignition, buildup, and spread of fires in

rural, industrial, and urban areas and have developed mathematical models to
permit predictions of these phenomena; we are developing models to describe
and evaluate the capabilities of municipal fire departments to cope with mass fire
environments; and we have developed procedures to permit effective actions to
be taken in case of fires in shelter buildings.
In all of this work we have attempted to use available fire records, data, and

statistics as bases for our investigations. Unfortunately, most of the information
is in the form of narrative historical descriptions of fires. The quantitative data
available generally do not differentiate between estimates and measurements, and
many quantities that are needed to improve our understanding of fire behavior
are not reported. The limited amount of information resulting from past and
current fire research efforts is related to isolated segments of the entire problem,
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thus preventing a clear understanding of the overall phenomena involved, as well
as making it difficult to apply the results to building design and to fire control
system design.
Our investigations of fire service operations have convinced us that great

reductions in fire losses can be achieved in present cities and even greater im-
provements in cities of the future. However, such improvements must be based
on research, development, and systems analysis that have not yet been done. This
research effort must cover the interacting aspects of fire department equipment
and tactics, the design of water supply systems, and the character of the urban
areas to be protected.
We are most enthusiastic about the value of the Act. We believe that it will

save for the American people many more dollars than it will cost, to say nothing
of eliminating much anguish and suffering. We do not wish to cast any aspersions
on fire service personnel. No group of civil employees receives greater (and
better deserved) respect from the population for their dedication, integrity and
heroism. However, they are forced to design their systems by rote and to con-
form to arbitrary requirements established by long-enduring precedence. Very
few systems of any type in this country (except fire services) are expected to
respond effectively to modern environments using concepts, tactics, and equip-
ment inherited from their forefathers. Instead, modern systems are based on
research, development, analysis, and engineering performed by trained scientists
and engineers; and industry, government, and the military traditionally assign
these functions to groups other than those responsible for operations. The same
concept should apply to the problems of fire safety; the fire service operational
forces cannot be expected to function effectively without the benefits of research
or by using their own research or the research of groups without objective
interests in certain aspects of the fire problem.
We believe that this Act will provide the means of developing the informa-

tion necessary to achieve significant and vital improvements in fire safety. We
believe also that the concentration of the program management in the National
Bureau of Standards is most appropriate to achieving these results.
If we can be of assistance in demonstrating the requirement for the Act, please

let us know.
Sincerely,

RICHARD DE LANCIE.

NATIONAL LEAGUE OF CITIES,
Washington, D.C., May 17, 1967.

Hon. Emmo Q. DADDARIO,
Chairman, Subcommittee on Science, Research, and Development,
U.S. House of Representatives, Washington, D.C.
DEAR CONGRESSMAN DADDARIO : As with other urban problems, the city's task

in fulfilling its responsibilities related to fire protection is becoming an in-
creasingly complex one. In carrying out this basic local responsibility, the city's
duty extends far beyond merely providing the men and equipment to pour water
on a fire after it has been discovered. It must provide highly trained personnel
and sophisticated equipment to meet the various challenges posed by fire in our
modern, urban, and industrial society; it must provide a water supply system
adequate to meet all the needs of both fire protection and rapidly expanding
consumer demands; it must make and enforce zoning regulations and building
codes designed to minimize fire danger; and it must initiate programs to edu-
cate citizens in fire protection.
The National League of Cities supports the greatly increased research efforts

in the areas of fire prevention and control, which can be stimulated by H.R.
6637. Our National Municipal Policy calls for considerable research in this field.
Modern society demands improvement of city firefighting capability in three

significant areas.
First, methods of dealing with fires in the deteriorating sections of urban

areas must be improved, it is in these areas that the fire hazards are the greatest
and loss of life from fire most prevalent. These areas are generally overcrowded.
Buildings are often in disrepair and were built before fireproofing techniques
were well developed. Heavy demands are put on heating and electrical systems
that are often dangerously outmoded. Rubbish accumulates without being dis-
posed of, and the threat of fire ignited by vandals or derelicts in abandoned
buildings is constant. All these problems combine to make slum areas high
hazard fire areas.

,•11,



FIRE RESEARCH AND SAFETY ACT OF 1967 293

Ultimately, these problems will be .erased by urban improvement programs
now under way, but, in the meantime, improved techniques of response and fire
control must be developed to minimize these immediate hazards. Techniques
can be developed through research to discover more effective means of deploy-
ment of fire equipment and personnel, to find faster ways to evacuate people from
buildings, and to learn how to control fire with a minimum of damage to property
not involved in the fire.
Second, there is a need to consider the problems presented by the possibility of

fires in large buildings as a distinct firefighting situation. Tearing down a slum
area eliminates one fire control problem. Replacing it with a highrise building
creates another. At present, fire control in large buildings is a very inexact art.
Because of rapid expansion in business, housing, and education, many communi-
ties that have trained and equipped their fire departments for conventional fires
are suddenly faced with the possibility of fires in these large buildings. Often it
is assumed that, as these buildings are new, they are fireproofed so that the
problem of a major fire in them will never arise. Recent fires at McCormick
Place in Chicago and elsewhere have proven this a dangerous assumption.

Aside from the obvious special problems of controlling fires in these large
buildings, there is a related problem which merits equal concern and study.
This is the logistical problem of protecting people in and around the buildings
when a fire is discovered. The simple answer that all people should evacuate
the building may no longer be practical. People may be put in greater danger
by attempting to get out than by staying in a safe part of a building, and
thousands of people suddenly emerging from a convention hall or office build-
ing at the sounding of a fire alarm may hinder firemen attempting to reach those
in the danger areas and control the fire. Much study is needed in this area, so
that local personnel may be trained to fight such fires and so that large buildings
may be designed to maximize the safety of those who use them.
Third, as our technology develops, there is an ever increasing need to deal

with chemical and electrical fires which do not respond to conventional fire-
fighting methods. Often, specialized training, unavailable to local departments,
is needed to deal with such fires. Research is needed to discover ways in which
local departments can respond to these fires competently, without unnecessary
risk to their personnel. Such research might lead to specialized training and
equipment for local fire departments, or it might lead to the development of
specialized units on an interjurisdictional basis to deal with such fires.
These are major problems of urban fire protection which urgently need the

research which would be stimulated by H.R. 6637. Communities with different
patterns of economic and physical development face different fire control prob-
lems. For this reason, it would be difficult to obtain a general view of fire con-
trol problems from a study of fire department activities in one community or
even in one region. A national research program is necessary. Local governments
do not have the facilities or personnel to carry out research on the scale neces-
sary for a comprehensive study of the problem. Such research, done individually
by local governments, would result in much wasteful duplication of effort.
Local officials want to provide adequate fire protection to their communities,

but, before they can do this, they must have available means to objectively evalu-
ate their existing fire defense systems. At present, such information as would
allow a comprehensive evaluation of local fire defense systems is unavailable
because there have not been sufficient studies of general fire protection problems.
Fire protection research is oriented toward product development in either the

building materials or fire equipment fields. General research is needed in the
fields of fire prevention and fire department operation. We believe that local fire
defense will be improved as information gained from a national research pro-
gram becomes available to local communities. Improved techniques of fire de-
partment operations may be suggested which will reduce costs by increasing
equipment standardization and providing means to use highly trained fire pro-
tection personnel more efficiently. Concepts of fire control may be developed which
can increase the local department's abilit3, to respond and control fires quickly.
Building construction methods may be discovered which will greatly reduce the
fire hazards present even in new buildings today.
The Fire Research and Safety Act can stimulate new lines of research, ori-

ented to those more general fields.
Means must be devised to study the general problems of fire protection and to

make information on these problems readily available to local officials. The
report of the President's Crime Commission has made many useful recommenda-
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tions and pinpointed many of the problems of local law enforcement. We think
a similar study of fire protection problems in the nation would be very beneficial,
and therefore the National League of Cities endorses the proposal embodied in
H.J. Res. 498 to establish a national advisory commission on fire prevention
and control.

Research, stimulated by the Fire Research and Safety Act, and a study by a
national advisory commission, as would be initiated under H.J. Res. 498 can lead
to great improvements in local firefighting capability. We hope that the Com-
mittee will act to establish both the research program and the advisory com-
mission.

Sincerely,
ALLEN E. PRITCHARD, Jr.,
Assistant Executive Director.

FIRE DEPARTMENT,
New York, N.Y., May 3, 1967.

Hon. JOHN F. MURPHY,
Congressman 16th Congressional District,
Staten Island, N.Y.
DEAR CONGRESSMAN MURPHY: The Chairman of the Federal Committee of the

International Association of Fire Chiefs has provided me with a copy of the
Congressional Record of April 18, 1967, into which you inserted the New York
Times Article by Mr. David Bird.
I would like to thank you for your support in this matter on behalf of the

International Association of Fire Chiefs and the men of the New York Fire
Department.
One of the problems in the past which has obstructed advances in the fire-

fighting field has been the lack of opportunity afforded to professional firefight-
ers to participate in the research and development that has been attempted. This
has been the private preserve of the engineer, the architect and the insurance
representative. The men who are responsible for the control of unfriendly fire
in its most critical form have not been provided the opportunity to offer their
knowledge and experience towards the solution of this problem. If the proposed
legislation is passed and a Presidential Commission established to study the
problem, it is vital that proportionate representation of professional Fire Chiefs
be included in the body of the Commission. A failure to avail the Commission of
the experience of these men will result in another theoretical, impractical pro-
gram to resolve a difficult problem.
I hope that you will use your good influence to see that the composition of the

Commission realistically reflects the problem involved.
Very truly yours,

JOHN T. O'HAGAN,
Chief of Department.

CHAMBER OF COMMERCE OF THE UNITED STATES,
Washington, D.C., May 26, 1967.

Hon. Emilio Q. DADDARIO,
Chairman, Subcommittee on Science, Research and Development, House Com-

mittee on Science and Astronautics, U.S. House of Representatives, Wash-
ington, D.C.

DEAR MR. DADDARIO : The Chamber of Commerce of the United States strongly
supports all sound programs directed toward the reduction of loss of life and
property by fire.

Effective fire prevention and control can only be achieved by local area actions
based on national, state and local research. All voluntary and governmental
national and state programs should be geared to stimulate effective fire safety
programs at local area levels.
The actions which H.R. 6637 and S. 1124 propose for the Secretary of Com-

merce in the amendments to the National Bureau of Standards Act seem to
ignore existing programs and activities of Federal departments and agencies,
of hundreds of state and government agencies and of great numbers of private
organizations.
The language of the proposed amendments, contrary to the legislation's state-

ment of purpose, appears to give the Secretary, acting through a national fire
research and safety center, a directive to duplicate and supplant present pro-
grams and activities, including those of the National Fire Protection Association
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(see Attachment A). We suggest that past experience with Federal programs
designed to help communities argues strongly against such an approach.
We suggest that any new Federal program should be directed toward sup-

porting the cooperative work being done by Federal, state and local fire agen-
cies, and by business and industry through the coordinating efforts of the NFPA.
The need for Congress to have a foundation of facts before it authorizes

$10 million for the initial year of operation of a program as all inclusive as that
proposed H.R. 6637 has been indicated by the introduction by Senator Sparkman
of S.J. Res. 46 to establish a Commission to undertake a thorough study of the
problem of controlling and preventing destructive fires.
We urge your Committee to give thorough consideration to our views, and

we request that this letter be included in the record of the hearings on H.R.
6637.

Cordially,
DON A. GOODALL, General Manager, Legislative Action,

ATTACHMENT A

The National Fire Protection Association's programs and activities include:
1. the development of standards and recommended practices for fire waste

control by committees made up of over 1,700 fire protection specialists;
2. the issuance and publishing of standards in the annual National Fire Codes

which are utilized by local, state and federal governments and insurance and
other business enterprises;
3. a Fire Record Department which analyzes all fires causing large property

loss and multiple loss of life; estimates annually the distribution of fires by cause
and occupancy and publishes special studies of fires for the education of its mem-
bers and the public:
4. sponsoring the Fire Marshalls Association of North America which is made

up of municipal, county and state fire Marshalls and fire prevention officers;
5. sponsoring the Society of Fire Protection Engineers;
6. an educational program aimed at all citizens and carried on directly and

through state and local groups and agencies. Included among 600 current publica-
tions, of which 13,000,000 copies are distributed annually, are flap Fire Journal,
Fire Technology and Firemen. The 2,200 page Fire Protection Handbook is the
world's most comprehensive text and reference book on fire.

AMERICAN INSURANCE ASSOCIATION,
Washington, D.C., Julie 9, 1967.

Hon. GEORGE P. MILLER,
Chairman, Committee on Science and Astronautics, U.S. House of Representa-

tives, Washington, D.C.
Hon. EMILIO Q. DADDARIO,
Chairman, Subcommittee on Science, Research and Development, Committee on

Science and Astronautics, U.S. House of Representatives, Washington, D.C.
DEAR REPRESENTATIVES MILLER AND DADDARIO : Supplementing OUT recent corre-

spondence to you respecting our organization's position on the captioned matter,
we wish to provide addenda for the benefit of the record and in recognition that
testimony was concluded yesterday before Mr. Daddario's Subcommittee.
We have now had an opportunity to review the statement of Mr. E. N. Davis,

Vice President of the Underwriters' Laboratories, Inc., on this proposal and we
wish to be recorded as supporting the statement of Mr. Davis. It points up some
of the areas referred to in the concluding paragraph of our statement.
Private research has developed, and is capable of continuing to develop, a vast

body of information which has been and will be helpful in the fight against fire.
This activity should not be discouraged or impinged upon. A research effort ex-
pended in studies of methods for motivating people to use existing information
developed by private research and pertaining to fire safety would be, in our judg-
ment, a most helpful Federal activity. The advisory group referred to in Mr.
Davis' statement would be an excellent vehicle for achieving this working rela-
tionship between private research and Federal activity.
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We shall appreciate your making this letter part of the record in
 addition to

the other information we have furnished in recent weeks.

Sincerely yours,
MELVIN L. STARK,

Manager.

FIRE EQUIPMENT MANUFACTURERS' ASSOCIATION, INC.,
Evanston, Ill., June 16, 1967.

Representative GEORGE P. MILLER,
House Office Building,
Washington, D.C.
DEAR REPRESENTATIVE MILLER: At the unanimous direction of the membe

rs of

the Fire Equipment Manufacturers Association we are writing to add
 our whole-

hearted support to the Fire Research and Safety Act now under consi
deration in

S. 1124 and H.R. 6637. This Association has been personally represe
nted at all

public hearings and our membership has been apprised weekly since Febr
uary 28

of the activities surrounding this legislation.
The Association felt that your bill in the House and the Sparkman and Magn

u-

son bills in the Senate were needed and we are pleased that they have
 been com-

bined. S. 1124 as amended can and will mark the initiation of programs 
vital to

the safety of American lives and property.
The Fire Equipment Manufacturers Association represents most manufact

urers

of portable fire extinguishers, manufacturers of stationary systems and wheele
d

units, as well as manufacturers of chemicals used in such extinguishers and/o
r

systems. We take great pride in the long standing research programs carried out

by our individual members and the many cooperate programs completed over th
e

years which we have been responsible for our products being more effecti
ve in

protecting property and saving lives.
There are only two basic approaches to fire safety and each is part of this

legislation. Fire and resultant tragic losses of life and property must be pre-

vented through every possible educational and technological avenue. But when it

unavoidably occurs, the fire must be extinguished with minimum loss; it is nat-

urally for this latter course that FEMA members manufacture the portable

equipment and agents that form the first line of fire defense. Every industrial

and commercial occupancy has portable fire extinguishers as required by local

codes and insurance regulations—authenticated records show that over 90% of

all fires are not reported to the municipal fire departments but are extinguished

by such portable methods by occupants of the premises.
The extinguished manufacturers through local distributors and service per-

sonnal have the most reliable access in America to the true incidence of non-

residential fires. The distributors themselves have formed an Association and

have collected this type of data. A survey of a cross section of the United States

which confirms the above follows:

Year 1965:
Total fires reported 2, 389

Fires extinguished 2, 599

Fires not extinguished 130

Total extinguishers used 6, 597

Fire department called:
1. Yes  L 225

2. No 2,464

Fire department needed:
1. Yes 142

2. No 2,547

Average number of extinguishers per fire: 2.45.
The manufacturers and their distributors have conducted extensive research.

development, and statistical programs. However, they are the first to acknowl-

edge the need for studies of greater magnitude and for programs and grants to

organizations and private industries who have devoted themselves within their

economic capabilities to fire safety.
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Because our membership has over 500 years of combined technical experience

and has for years made studies within our financial limitations to accomplish,
even in a small way, some of the goals set forth in the bill, we feel that repre-sentation from our group on the National Advisory Commission for Fire Pre-vention and Control would be beneficial to the Commission to accomplish its as-
signed task.
We would like to work very closely with the administrative personnel in the

National Bureau of Standards in preparing proposed research projects. We have
testing facilities available and would be willing to work cooperatively in any
area of fire research and technology. Our individual members are asking their
Congressmen to support your bill.
The United States of America can and should lead the world in fire safety,

tragically we do not. The Magnuson bill is urgent and, as stated before, we pledge
our complete support.

Sincerely yours,
MARY MCHENRY,
Account Executive.

INTERNATIONAL ASSOCIATION OF FIRE CHIEFS, INC.,
New York, N.Y.

NEW ENGLAND Dr.TISION, INTERNATIONAL ASSOCIATION OF FIRE CHIEFS, CHIEF
WALTER R. MESSER, SECRETARY-TREASURER, KEENE FIRE DEPARTMENT, KEENE,
N.H., RESOLUTION No. 2

WHEREAS: The fire problem, the loss of 12,000 lives, and the loss of $1.8
billion dollars annually to fire has been brought to the attention of the United
States Congress by the President of the United States in his Consumers Message
to Congress, and
WHEREAS: As a result thereof there has been placed before the U.S. Con-

gress four (4) bills designated to study and combat this broad and complexproblem which relates to the safety of the public and the economic well being
of the country, and
WHEREAS: These bills are known and numbered as follows: In the Senate,

S. J. Resolution 46 entitled "National Advisory Commission on Fire Prevention
and Control", and S. 1124, entitled "Fire Research and Safety Act of 1967", and
in the House of Representatives, H. J. Resolution 498, entitled "National Advis-
ory Commission on Fire Prevention and Control", and H. R. 6637 entitled, "Fire
Research and Safety Act of 1967", and
WHEREAS: The New England Division of the International Association ofFire Chiefs recognizes the urgent need for the Federal Government to supportthe efforts of Municipal, State and private enterprise to combat Fire problemsin the United States, and
WHEREAS: The results of such coordinated study and effort will be ofdirect benefit to the Citizens of the respective communities we represent, and
THEREFORE BE IT RESOLVED: That the New England Division of theInternational Association of Fire Chiefs endorse the aforementioned Bills in

Congress, and
BE IT FURTHER RESOLVED: That the New England Division of theInternational Association of Fire Chiefs recommend the amendment of S. 1124.

to include the content and intent of S. J. Resolution #46, and
BE IT FURTHER RESOLVED: That the New England Division of the In-ternational Association of Fire Chiefs recommend the amendment of H. R.

#6637 to include the content and intent of H. J. Resolution 498, and
BE IT FURTHER RESOLVED: That the New England Division of theInternational Association of Fire Chiefs request the support of Congressional

Representatives representing the States of Massachusetts, Connecticut, RhodeIsland, Vermont, Maine, and New Hampshire, and
BE IT FURTHER RESOLVED: That The Secretary-Treasurer is herebyinstructed to send a copy of this Resolution to the elected CongressionalRepresentatives in each of the States as indicated above.
Passed and approved this 19th day of June, 1967.
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U.S. DEPARTMENT OF COMMERCE,
NATIONAL BUREAU OF STANDARDS,

Washington, D.C., July 10, 1967.

Hon. EMILIO Q. DADDARIO,
House of Representatives,
Washington, D.C.
DEAR MR. DADDARIO : I would like to call your attention to a new estimate of

the funding level of the federal fire research program. In my testimony I quoted

$6 million which represented the major identifiable programs of the Department

of Agriculture, Department of Defense, and Office of Civil Defense.

A recent survey by the Interagency Fire Research Committee, which is

chaired by Mr. John Eberhard in the National Bureau of Standards, suggests a

level of slightly over $11 million as more representative. This increase is due to:

1. a broader interpretation of research to include development, testing

and evaluation activities;
2. the inclusion of medical research in the Departments of Health, Edu-

cation, and Welfare and the Army on burns and their treatment;

3. the inclusion of combustion and heat transfer research in National

Aeronautics and Space Administration which, while directed towards hard-

ware applications in aerospace, could add to our understanding of similar

processes in unwanted fires; and
4. inclusion of programs in aircraft flight and crash fire, mineral indus-

try combustion and explosion, and of several previously unreported minor

programs in other agencies.
Sincerely yours,

A. V. ASTIN,
Director.

PARKERSBURG, W. VA.,
June 29, 1967.

Mr. PHIL YEAGER,
Committee on Science and Astronautics,
Rayburn Building,
Washington, D.C.
DEAR MR. YEAGER Under separate cover I am mailing you the June issue of

"Firemen". As you know the Editorial which appeared in the May issue raised

certain questions regarding the Fire Research and Safety Act of 1967. The June

issue is supposed to convey the latest information regarding marine fire pro-

tection. Also enclosed is a copy of a paper presented before the Marine Section,
National Fire Protection Association, May 27, 1947.
I wish to direct your attention to the "Editorial" page 11, "Task Force" pages

12-14, marked paragraph page 21, and "Shipboard Fire Fighting" pages 22-25.
In my paper please read pages 4-5-10-11. I believe you will agree with my
statement to your Sub-Committee--"I think a lot of this knowledge is pigeon-
holed".
I wish also to direct attention to the 11th and 12th Editions of the "Fire Pro-

tection Handbook" published by the NFPA. In the 11th Edition (copyright 1954)
my paper was recommended as reference material concerning marine fires. This
paper had been published in a 1947 issue of the NFPA Quarterly. In the 12th
Edition of the Handbook (copyright 1962) Section 20, Chapter IV, titled "Marine"
no mention is made of this paper.
From a brief review of the June issue of "Firemen" and the latest edition of

the "Fire Protection Handbook" it is apparent that within twenty years both
the U.S. Coast Guard and the NFPA have either forgotten or have discarded the
knowledge acquired from the research and experimental projects conducted at
Fort McHenry and San Francisco.

Sincerely,

(Material referred to is in committee files.)
LLOYD LAYMAN.
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NATIONAL FIRE PROTECTION ASSOCIATION,
Boston, Mass., July 14, 1967.

Hon. GDORGE P. MILLER,
House Office Building,
Washington D.C.
DEAR, CONGRESSMAN MILLER: I have read with interest H.R. 11284 introduced

by you on June 29. I note that this bill provides for a comprehensive fire research
and safety program to be administered by the National Bureau of Standards and,
in addition, provides for a National Commission on Fire Prevention and Control
"to undertake a thorough study and investigation of this problem with a view
to the formulation of recommendations whereby the nation can reduce the de-
struction of life and property caused by fire."
We have testified before your Committee on Science and Technology and the

Senate Commerce committee that in our opinion the study commission should
precede the adoption of the Fire Research and Safety Act that gives to a single
agency of the government the authority and money to undertake a comprehensive
program of fire waste reduction. It does not seem to us consistent to create
a competent study commission to explore the subject and make recommendations
as to appropriate action and at the same time to give the Bureau of Standards
the money and authority for a comprehensive program.
I hope very much that you and your committee may be willing to give consid-

eration to our views on this bill which I am sure you will recognize is of vital
importance to the National Fire Protection Association.

Cordially yours,
PERCY BUGBEE, General Manager.
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