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It is a great pleasure for me acting on behalf of the Undersea
Warfare Committee of the National Research Council to welcome the
attendants at this the Sixth Undersea Warfare Symposium. The pri-
mary purpose of these symposia has been to keep a selected segment
of the scientific world informed of the Navy' s problems in undersea
warfare and to stimulate research directed toward their solution.
The early symposia were attended in the main by those, both in and
out of uniform, who had been actively engaged in undersea work during
the war. In addition to maintaining the interest of many of these
people and keeping them currently informed, we have been successful
in interesting many new recruits from the scientific fraternity in
the very challenging problems presented by this field. On this oc-
casion, as in the past, our audience and speakers represent three
main groups; the officers from the fleet who practice the "art" of
undersea warfare; the technical officers and their scientific assoc-
iates who are responsible for the planning and conduct of much of
the research and development in this field; and the scientists in
the universities and industry who have helped, or we hope will help,
the Navy to wage war under the sea more successfully. In addition
to these three main groups, we are fortunate in having in attendance
representatives from the other services and government agencies, ad
guests from the United Kingdom and Canada.

We are holding our meeting this year in an atmosphere which is
considerably different from that which prevailed on the previous oc-
casions. In the past, most of our effort was directed toward long
range objectives; basic scientific and engineering studies, the ex-
change of information between officers and scientists regarding
each other' s problems and progress, and the nurturing of that mutual
confidence and respect which is indispensable between colleagues in
a common cause. This year we are in a state of emergency, and, as
you will see from our program, we have shifted the emphasis to be
more in keeping with the urgency of the situation. In doing this
we feel we must be careful to appreciate that emergencies come in
all durations; we must not only be strong today but lay firm found-
ations for strength in future years as well. In the following papers
you will hear of developments for meeting immediate needs, of re-
search directed toward the solution of presently foreseeable problems,
and- of exploratory research for the future where both the problems
and the nature of their solutions, are much less clear. The striking
of an optimum balance among these conflicting requirements for men and
equipmnent is one of the most difficult problems facing all of us here
today. It is mandatory that we meet our current needs as quickly as
possible. It is likewise extremely important that we be prepared to
meet those needs that we know will arise in the near future. Along
with this, we must be sure not to neglect the more distant future;
we must not deplete our basic fund of knowledge in the rush to satis-
fy current demands--and all this must be done with limited manpower,
facilities, and money.
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Within this new context, then, and with these formidable re-
quirements in mind we will attempt to present material in the follow-
ing sessions that will assist us in outlining the undersea warfare
problems the Navy must face in May 1951, and will probably face us
in the next five to ten years. In the light of a formulation of
these problems and the efforts currently being made toward their
solution it may be possible to determine what needs most pressingly
to be done right now in both planning and execution. It is this
question which will engage most of our attention during the next
two days. Of the many possible choices among our present needs we
must somehow select the most important tasks to be accomplished aid
devote ourselves to them with the recognition that we are relagating
to a subordinate position many valuable projects we would pursue
were our resources unlimited.

We scientists like to measure things and have produced some
extremely ingenious devices for measuring tangible physical quan-
tities, but we have no specialized techniques for assessing the
wisdom with which our efforts are directed, This is a matter of
perspicacity and common sense in the assessment of a situation
and arriving at honest answers to the following types of questions:

WHAT ARE THE RELATIVE URGENCIES OF THE PROBLEMS?

WHAT ARE THE LIKELIHOODS OF OBTAINING ACCEPTABLE SOLUTIONS?

WHAT ARE THE RESOURCES AVAILABLE FOR THE WORK?
a

Many things go into the answers to the first question, but one
general point worth stressing is the need for thinking in terms of
complete systems. For example, if one has an aitisubmarine systm
made up of a vehicle, detection device, fire control system, and
weapon, further improvement in some one of these components may
not materially increase the effectiveness of the system as a whole,
for the limitation in performance may not be imposed by that com-
ponent but by one or more of the others. It is for this reason that
future plans must be based on the need for broad overall operative
systems; the crucial components must be carefully singled out and
perfected. Along with these efforts to catch up the "laggard" items
in the systems, we must also devote some of our efforts to the more
imaginative business of probing the unknown, sometimes without ap-
parent direction, for those new concepts that may well result in
greatly superior systems for the future.

Our second question, which is that of assessing the likelihood
of obtaining a solution to a given problem, is a particularly dif-
ficult one to answer, but it MUST be answered if we are to obtain

maximum benefit from our efforts. The problem here is the everpresent
one facing aresearch director in a large industry. He has to devote
a major portion of his effort to "the sure thing" but he also must
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devote some of his effort to the long shots---and he cannot afford to have
them all turn out negative, he must be sure that some proportion of them

will pay off and assure the compaiy of a successful future. People have
tried to write books on how to do this but it is not too far wrong to say
that the best way is to put your faith in the judgement of your best men
and back them with both moral and tangible support.

The third part of our so-called measuring stick is really in two
parts: what resources do we have on hand, and what resources can be made
available? Probably the most serious of our limitations with respect -to
our resources is that of manpower---scientists to do the research, workers
to produce the items, and not the least ofthese, men and officers to
maintain and operate them. idith respect to facilities and materials, there
are always limitations as to the number and amount that can profitably be
used. Although one seldom realizes it, money is probably the easiest of
all these to obtain. The problems concerning money are not usually ones

of amount per se, but rather of consistency---en even level of support
over a fairly long period of time. Another problem in connection with
research funds is that of flexibility---although support needs to be of
a constant level, it is not only desirable but often necessary for the
emphasis to be rapidly shifted to those problems that our measuring stick
indicates are the ones that are most crucial.

It is within this frame of reference that we present the following
four sessions of our program. In this first session, we will attempt to
outline the problems facing us and the broad policies within which all of
us will try to solve them. Wfe will deal with both specific items in under-
sea warfare and with items relating to science in general. This latter
theme will also be the central one for our dinner at the N4ational Press
Club this evening. The second session, to be held in this aiditorium
this afternoon, will contain presentations on the problems, efforts,
and results in locating submarines---still the biggest obstacle facing
us in the field of antisubmarine warfare.. Although much hard work is
yet to be done in this area, you will see that the picture is no longer
as black as the one that was painted in these symposia two or three years
ago. There is a particularly urgent and formidable problem facing us in
undersea warfare at this time, which is that of dealing with mines--
particularly the pressure combination ground mine. Tomorrow morning's
session in the Department of Interior will, in the main, be devoted to
mines, mine countermeasures, and harbor defense. Our final session in the
Department of Interior will essentially be devoted to the work and results
on vehicles in undersea warfare--surface, air, ahd submarine.

A symposium is a meeting in whiqh all the participants gather together
to exchange ideas, and we hope that as many as possible of you will avail
yourselves of the opportunity for discussion at the end of each paper. In
line with this exchange of ideas, I think it appropriate at the start of
this meeting to give you a few of our ideas--"ours" meaning the Committee
on Undersea Warfare of the National Research Council,
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Inasmuch as a stated purpose of the National Research Council is to
assist and cooperate with government research agencies, the Committee
has been faced with the problem of how existing military laboratories might
be made more effective. For while in special areas of research it may be
necessary to establish additional facilities, this solution is difficult
to justify in areas of research for which large facilities already exist
unless it can" be shown that the possibilities of using these facilities
are exhausted. 'e believe we can help these laboratories to be more ef-
fective by assisting them with qualified personnel to stimulate and
supplement the efforts of those now employed on the various projects and
programs being carried on within them. It is difficult for the Navy to
obtain, in peacetime, the services of certain people whom they would most
desire. Here the Committee may be able to help and to secure to the Navy
the benefit of such people in the planning and initiation of projects and
in subsequent general supervision and consultation.

For this reason the Comittee is proposing to answer a specific re-
quest from the Chief of Naval Research to assist in the acoustic mine
location problem by orgamizing a research group to work intimately with
one of the existing Naval laboratories during the coming summer. This will
not be a competing team but new key players for the line and back field, and
some help in the coaching staff of the laboratory; to help the laboratory
people play their best game using their ov~n signals, on their ovin field,
and under their ovin captain, against our common opponent. We hope we can
help in the analysis of physical and system factors and tnthe preparation,
initiation, and presecution of the key experiments and developments upon
which a successful system will depend. We also hope it will demonstrate
a successful pattern of approach that can be more widely extended.

The problem selected for this team has been already referred to--
that of determining the design parameters of a mine countermeasures system
with particular emphasis on the location and dispositidn of ground mines
in shallow water. A number of the Committee members and other volunteers
have agreed to work essentially full time for the entire summer in a con-
centrated effort to launch a pio gram which will then continue with de-
creasing assistance from us. e would welcome hearing from others who
would like to join us. The Navy 1 lectronics Laboratory at San Diego was
selected by all concerned as being most suitable for this first National
Research Council effort toward assisting on short range, urgent programs
and in going there we are responding to a cordial invitation from the
Director. You will hear more of the details of th program tomorrow
morning from some of those directly participating, and from others in
universities and Naval billets supporting this cooperative effort.

I would not like to conclude these opening remarks without a brief
tribute to Dr. J. T, Tate under whose inspiring leadership the Committee
has operated during the past five years. He had as you know previously
been chairman of the Unersea Jiarfare Division of the National Defense
Research Committee and a very considerable percentage of the civilian
scientists now engaged in Undersea Warfare problems for the Navy
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were drawn into this work either directly or indirectly as a result of his
efforts. My participation for instance began with a long distance call
from him one evening immediately after his return from England in the
early autumn of 1941. He could only tell me that the German submarine
threat was a serious menace to our country, that scientists were needed
to improve our ability to counter it, and that he himself was going to
devote himself to the work Would I join him? ly respect for his judge-
ment and admiration for his qualities of integrity and leadership led me
to say yes immediately. The brightest thread-in the grim fabric of war
research and development during the next five years was my personal ex-
perience of the strength and the wisdom and theldndl iness which characterized
his leadership. His death this winter has been a serious profesd. onal Mad
personal loss to us all.
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Dr. Harnwell, Admiral Akers, Members of the Advisory Committee
on Undersea Warfare, distinguished Ladies and Gentlemen; I would
lack entirely a sense of the proper propriety if I fail to express
to you my deep appreciation of the compliment implied in affording
me the opportunity of saying a few brief words to you this morning.
I am conscious of the sacrifice many of you have made to be here
making possible this splendid attendance at this setting. It re-
flects the sincerity of the contribution to the objectives to which
this organization entertains.

We in the Navy are deeply grateful for the part that you play
in promoting the program to develop our ability to meet the challenge
of undersea warfare as conducted by our enemies and our possible en-
emies. Even as a civilian--you might say a mid-Western country law-
yer--I realize that this country and its allies almost lost two wars
by reason of the submarine menace and I can, therefore, readily under-
stand the high importance of your deliberations to the welfare of this
country and for the good of the world. As a lawyer, also, I am con-
scious of the contribution that is made to the American way of life
by the scientific men of our nation. We in practice of law, especial-
ly those of us who devote ourselves toward corporation practice, are
quite closely in touch with the interest of our clients, those clients
who are engaged in the industrial field. We know of the contributions,

N the- vast contributions, that have been made by scientific men by the
progress that has resulted in industry and in the production which has
been accomplished for the good of our people, our businesses, and for
the comfort of our citizens through the foresightedness, through the
intelligence, the devotion and through the practical accomplishment
of scientific men. So, I, individually, can well appreciate the val-
ue of your services in the capacity which brings you here this morn-
ing.

The Navy, as I said, is grateful to you. It hopes that in
some way it can make some contribution to your deliberations and to
your work. I can assure you that all of us in our civilian profes-
sional capacities are ready to extend to you, first of all, a feeling
of deep appreciation and deep gratitude for your willing attitude of
helpfulness, and may I say in concluding that we have nothing but
great admiration for what this particular body is doing in this special
field to which you devote yourselves in your deliberations for the next
few days, and also in the things that you are doing for the Navy, for
America and for the world. There never was a time in our history, there
was never a time in all history when the consecrated self-sacrificing
devotion of men like those of you whom I see in this audience before me
was so completely American, and it gives a great feeling of confidence
and assurance that you will come here, take the time and dedicate,
yourselves to the purposes and the accomplishments which are, I know,
to transpire and benefit what is to come from your deliberations during
the next few days.

Thank you and good luck to you.

-8- SECRET



Closing Rema~rks by the Symposiurd Chairman,

Dr. Gaylord P. Barnwell



SECRET

Gentlemen: I will not endeavor to summarize these two sessions,
because they have covered such a varied field of topics that this
would be quite impossible. I think that many of us take away par-
ticularly information about those fields that are closest to our
own interests, and only a considerably lesser percentage of the
material to be gained on those fields that are more remote. And
this is, I believe, quite appropriate.

I hope you have all learned something about the different
aspects of undersea warfare, but that you were particularly helped
in those fields in which you yourselves must work.

I was very glad, indeed, to hear Admiral Akers outline the
three fields which he considers most important, and to realize
that at least in two of those very promising work is in hand, or
well started. I refer primarily to the low-frequency listening
work, and to the mine detection problem. And I trust that the
identification problem will emerge as a by-product, possibly from
one or both of these other sonar investigations--because it seems
to me that there is this likelihood.

I would also like to make one or two other very brief remarks.
One of these relates to the fact that our friends in the air seem
to be getting closer and closer to the surfane, with the helicopter;
and our friends on the surface seem to be endeavoring to take off
with the hydrofoil.

This, to my mind, is avery promising type of approach, be-
cause, I might parenthetically remark, throughawise dispensation
of providence, it is the Navy that has been entrusted with the
safety of the country, rather than the scientists--and the Navy
thinks in a very orderly fashion, approaching things by objectives
and by operational requirements, and by rather long words and
many pieces of pp er, which, however, get there in a very thor-
ough and very assured way. And the scientist--at least if I'm
at all representative of him--does things in a completely dif-
ferent spirit. I like to see the helicopter and the hydrofoil
getting closer together, because it seems to me that by so doing,
we really are exploring all of the possibilities which we must
depend upon in order to be successful in a field such as warfare.

In particular, the field of undersea warfare has for some
time seemed to me to be one that has lacked some of this scientific
approach--because it has been looked upon as a field in which one
could write operational requirements for the distant future rather
more simply than for the immediate future. I can understand the
writing of these requirements when one knows what one wants, and
this is a situation which promotes development within the next
year or the next two years. It is much more difficult to write
these requirements when we know that we will have to be strong
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five or ten years hence. It is true that we must look at this
problem in L more genelal way, but that without scientific guid-
ance, this generality is actually emerging from naval planning.

The short-range problems that we have heard brought out, and
their solutions discussed, have, almost all of them, within them
the germs of the selection of longer-range problems. I wouldn't
want to enter the controversy between Dr. Hill and maybe Dr. Hunt
on the one side, who feel that the days of the submarine are num-
bered, and Captain Sieglaff, who very ably supports the other side
in which its days are not only not numbered, but the days of every
other type of ship are numbered. But I am glad that Captain Sieglaff
brought this out, because while I would not like to take sides, I
would be very much disappointed if one did not develop the type of
sonar which would be most effective were the submarine. to remain
with us--and I rather believe it will.

The sonars which we saw in the picture, on the SSK, are of
many differentvweoties; but when you look at those, you find that
they are by no means the ultimate in sonars, but they represent a
degree of indefiniteness in the information which comes out, with
which the surface sailor would be completely unhappy, and would
make violent demands for great improvement if. this were the type
of definition he got on his radar. The people who have worked under
the sea have been satisfied with a five-line television screen
rather than a hundred-line television screen. There is no reason,
I believe, why they should be satisfied with this--but, not knowing
any better, there has been no demand for it,

However, as experience increases by our submariners and by
the people who are working in undersea warfare, I'm sure the pos-
sibilities will eventually be appreciated, the demands for equip-
ment will come, and a very different picture of the possibilities
of the submarine operating in the sea will probably be presented
to you five years hence.

In conclusion, I would like to express the appreciation of
the Committee for the presence of many of you here who have come
from somewhat outside the ordinary call of your duties--and we are
very glad, indeed, that you came. We hope that you have profited
by this, and we hope we will hear from you in regard to suggestions
which occur to you along the lines of the discussion,

We also want to thank the Office of Naval Research for their
support, and particularly the retiring Chief of Naval Research,
Admiral Solberg, who has been such a staunch reed upon which we have
leaned during the past years of his incumbency. He has told us of
the pleasure we have given him on some occasions, and the headaches
we've given him on others. All we can say is that we cannot sin-
cerely be of service to him and guarantee it will be fair weather
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all the time, because we will have to be quite honest and sincere
in our views. Otherwise, we had best be left ashore and not taken
along.

I would also like to thank the local Committee for all of the
arrangements they have made for us, and the very successful sym-
posium which has x'esulted.

Thank you very much, gentlemen. The symposium is adjourned.
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BERINGER, Dr. Edward R. Sloan Physics -Laboratory, Yale University
BZRKLEY, CAPT J.B., USN Bureau of Ships, Code 800
BERTHRONG, CDR R. USN Office of the Chief of Naval Operations,Op-31
BEYER, Mr. Robert T. Brown University
BIRD, Mr. Albert Research and Development Board
BLACKMAN, Mr. N. Office of Naval Research, Code 434
BLACK, DR. K.C. Naval Air Development Center, Johnsville, Pa.
BLACKV'OOD, ICDR F.A., USN Bureau of Ships, Code 300
BLEIL,. Dr. D. Office of Naval Research, Code 421
BODURTHA, LT Frank, USN Office of Naval Research, Code 416
BOEHLY, Mr. Henry 'V. Office of Naval Research, Code 466
BOLSER, CDR G.E., USN Office of the Chief of Naval Operations,Op-312
Bolt, Dr. Richard H. Massachusetts Institute of Technology
BONER, Dr. Charles P. Defense Research Laboratory, Univl. of Texas
Booth, Professor E.T. Coltmbia University
BOOTH, LCDR P.S., RCN Joint Warfare School, Halifax, Nova Scotia
BOWEN, CDR H.G., Jr. USN Bureau of Ordnance
BOWERS, CDR R.H., USN Bureau of Ordnance
BOINN, Dr. Ralph Bell Telephone Laboratories, Murray Hill
BRADDON, Mr. Fred Sperry Gyroscope Company, Lake Success, N.Y.
BRADFIELD, Mr. H.J. Research and Development Board
BRADLEY, CAPT M.M., USN Office of the Chief of Naval Operations,Op-05

N BRANDON, Mr. C. Librascope, Inc., Burbank, California
BREARLY, Mr. J.M. Bureau of Aeronautics
BRIERLY, Mr. R.C. U.S.Naval Base, Philadelphia, Penn.
BROMBERG, Dr. E. Office of Naval Research, Code 438
BROOKS, 14/C E.J. British Joint Services Mission
BROVMI, Mr. C.T. Bureau of Aeronautics
BROV N, Mr. Harold General Electric Company, Schenectady, N.Y.
BROVVN, CDR K.S. , USN David Taylor Model Basin
BR0,vN, Mr. Sam K. Research and Development Board
BROIJN, COL W.G., USAF Research and Development Board
BRO ijNE, CDR V., RCN Canadian Naval Hdqts., Halifax, Nova Scotia
BR0IjNYARD, Dr. T.L. Bureau of Ordnance
BRUSH, Mr. M.1j. Office of Ships Programs, Munitions Board
BRYANT, LCDR J.S., USN Bureau of Personnel
BUCHANAN, Mr. C.L. Naval Research Laboratory
BUCHANAN-OLLASTON, LCDR J.A. British Joint Services Mission
BUCK, Dr. P.B. Office of the Chief of Naval Operations,Op-374
BULKELY, CDR John D., USN Atomic 4nergy Commission
BUNDY, Dr. F.p. General Electric Company, Schenectady, N.Y.
BURBANK, Dr. C.J. Naval Electronics Laboratory
BURGER, Mr. Kenneth C. Evans Signal Laboratory, Monmouth, New Jersey

BURINGTON, Dr. R.S. Bureau of Ordnance
BURKE, Mr. T.F. Melpar Incorporated, Alexandria, Va.
BURLINGAME, CAPT C.C., USN CinCPacFlt
BURNS, Mr. C.E. Office of Naval Research, Code 463
BURNS, Robert 0. Naval Electronics Laboratory
BURR(XiS, CAPT A.C.kUSN Office of the Chief of Naval Operations Op-315
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BURWELL,, Dr. John T.,Jr. Massachusetts Institute of Technology
BUSH, hr. George F. Airdar Corporation, Hopewell, N.J.
BUTLER, CDR O.i., USN Bureau of Naval Personnel
BUTLER, CAPT W.C., USN Bureau of Ordnance
BUTZ, Dr. L.W. Office of Naval Research, Code 425

CkA;ERA, CDR R.S., USN Offioe ef the Chief of Naval Operations Op-555
C=ERON, W/C K.C. Canadian Joint Staff
CAIP, !Jir. G.D. Office of the Chief of Naval Operations, Op-37h
CA11jPANI, 1,r. John Telephonics Corporation, Huntington, N.Y.
CARL, io. W.P.,Jr. John H.Carl & Sons, Inc., Rockville Center.N.Y.
CARLSON, hr. Carl ;qeapons Systems Evaluation Group
CARSTATER, hrx. E.D. Bureau of Personnel
CARTER, Dr. James h. 2418 Iiayflower Avenue, 1,honrovia, California
CASEY, LT J.P. USNR Office of Naval Research
CASS, CDR W.F., USCG U.S. Coast Guard Hesdauarteps
CASSEDY, CAT H., USN Offioe of the Chief of -IT val Operations Op-37
CAVENAGH, CAPT R.W., USN U.S. Naval Postgraduate School, Annapolis, Md.
CHASE, nr. Patrick S. Office of Naval Research, Pasadena, California

CLARK, CDR C.R., USN Office of Naval Research, Code 200
CLARK, hrx. H.L. Naval Research Laboratory
CLARK, LCOL W.R., USA Joint Chiefs -jf Staff
CLAY, CDR D.N., USN ainCPFlt
CLEETON, Dr. C.E. Naval Research Laboratory
CGCHRANE, VAD14 E.L.,USN(Ret) U.S. Maritime Actinistrdtion
COE, Mr. Roger J. Research and Development Board
COLBURN, Prof. Alan University of Delaware
COLEIUI\, Mr. John S. Committee on Undersea Warfare, NAS-NRC
COLES, Dr. Jamtes Stacy Brown University
CONEY, CAPT G.T. British Joint Services Mission
CONROY, COL T.C., USAF Joint Chief of Staff
COOK, 1ir. E.O. Naval Research Establishment, Halifax
COMBS, LCDR P.C., USN Bureau of Ships, Code 800
COOP, Dr. J.J. Naval Air Development Center, Johnsville, Pa.
COPPOCK, 1,r. S.W. British Joint Services Mission
CORNEHLSEN, Dr. John Committee on Human Resources, RDB
COSGROVE, CDR J.F. Canadian Joint Staff
COTTON, lir. Arthur Airtronic Research, Bethesda, Mid.
COX, CDR A.B.,Jr. USN Office of the Chief of Naval Operations,Op-O4
COYE, CDR J.S.,Jr. USN ComOpDvF6r
CRAFOfD, LCDR J.W.,Jr. USN Bureau of Ships
CROWLEY, 1r. C6A. Graham Crowley Associated, Chicago, Ill.
CROWLEY, ir. J.J. Bureau of Aeronautics
CROWLEY, ivir. John X. Office of Naval Research, Code 438
CRUTCHER, CDR W.R., USN Office of the Chief of Naval Operations, Op-Oh
ChMlINNGS, Mr. George B. Bureau of Ships, Code 800
CUMNINGS, Mr.J.J. 6ffice of the Chief of Naval Operations Op-02
CURTIS, h r. S.J. British Joint Services hission
CURTIS, hr. W.F. David Taylor hodel Basin
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DAHLLOF, CDR R.L., USN Office of Naval Research, Code 466
DAILY. Dr. James VT. Massachusetts Institute of Technology
DA.LY, Mr. T.A. Westinghouse Electric Company,. Sharon, Pa.
D2ANN, AIR COMO C.L. British Joint Services Mission
DASPIT, CAPT L.R., USN Office of the Chief of Naval Operations, Op-3 1

DAVIDSON, Dr. K.S.M. Stevens Institute of Technology, Hoboken,N.J.
DAVIS, Dr. Everett Office of Naval Research
DAW2SON, LCDR J..P.T., RCN Canadian Naval Hdqtz, Halifax, Nova Scotia
DeJOY, CDR A, J., USCG U. S. Coast Guard Headquarters
DEL SASSO, D~r. Leo P. University of California
De1ARTINO, CAPT MARIUS, USCG U.S. Coast Guard Headquarters
DEN HARTOG, Dr. J.P. Massachusetts institute of Technology
DENNISON, Mr. C..R.. U. S. Mari±time Admnis~itration
DEVEY, Mr. Gilbert. B. Office of Naval Research, Code 466
DICKSON, LCDR J.P. , USN Office of 14aval Research
DiTORO, Dr. M.J. Federal Telecommunication Lab.,.-Nutly, N.J.
DIX, Mr. wf.H. Bureau of Ships, Code 800
DOBBIE, Dr. J.M. Office of the Chief of tRaval Operations Op-374
DO~HERTY, LCDR J.C., USN Office of the Chief of R~aval Operations Op-3l6
D.OWD, Mr, Thomas B. Office of naval Research, Code 41.6

IX)WNES, Mr. W.A. U.S.Navy Underwater Sound -Laboratory,New London
DRAINE, LCDR Richard P. Bureau of rersonnel Code 1512
DuBOIS, DR. E.F. Dept.- .of 'Anatomy,, C66rnel. Univ.. N~edidal School
DUNLAP, Dr. Jack We Dunlap & Assoc>. .429 Atlantid. St, .Stainford.-Con.,
DUNN, Mr. C.M. U.S. Navy Underwater Sound Lab. New London
DURSKI, CAPT Me, USN C014OPLEVF OR.
DYSON, Mr. H.R. Radio Corporation of America, Camden, NeJ.

EATON, Dr. B.G. U.S.Navy ilectronics Zab., Point Loma, Calif.
EATON, Mr. B.G. Navy Air Dbvelopment Center, Johnsv le,. Pa.
EATON, LT M~a, USN Office of Naval Research Code 416
EATON, Dr. William VT. Olin Industries, incorporated , New Haven
EDDY, CODR F. M. , USN Office of the. Chief of Naval Opez'ations,Op-02
EDDY, CDR T.R., UMN Bureau of Ordnance
EIDENSOHN, Mr. S. Bureau of Ships, Code 400
ELDRIDGE, Mr. F.R. Johns Hopkins University
ELLIS, CDR P.B., USN Bureau of Aeronautics
13MBERSON, Dr. Richard M. Research and Development Board
ENIKEIEFF, Mro- Oleg C. Physical Security Equipment Agency, Wash.D.C.
ENRIGHT, CDR J.F.,UN Office of the Chief of Naval Operations,Op-35
ENITWISTLE, RAME, F.I.,-M~N UomOpDevForoe-. -..
ESTERMdANN, Dr. I. Office of "~aval Research, Code 420
EVANS, Mr. D.J. Pacific Naval Lab., Esquimalt, British Col.
EVANS, CDR Gilbert Re, TJSCG U.S.Coast Guard Headquarters

FI RS0NA. Mri JH. 7 o mel .

RZARON, Mr. W.- British Jojlt 'Seivioes Miss~o
FICHTINGER, Mr. Ti.R. gureau of Ordnanoce
ftI.A, LT Maryr Maury Office of Naval ResMiarc i, 'Coded 466 -

FICK, Mr. N.C. Research arid Development-Bowrd
FIELD, Mr. G.S. Canadian Naval Headquarters, Halifax
FINKLE;, Mrs E, Bureau of Ordnance
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FINNEY, Mr. K.J. Naval Research Laboratory
FISHER, Mr. L.C. Naval Ordnance Laboratory, White Oak, Md.
FL&MING, Mr. R.H. Hydrographic Office, Suitland, Md.
FLOBERG, Hon John F. Assistant Secretary of the Navy for Air
FLOHIL, Mr. G. Office of Naval Research, Code, 470
FLYNN, Mr. Hugh G. Harvard University
FREAS, Mr. R.L. Naval Air Development Center, Johnsville, Pa.
FREDERICK, Dr. Julian University of Michigan
PREY, Mr. Sherwood Weapons Systems Evaluation Group
FROST, Mr. AH. Bureau of Aeronautics
FROST, CDR T.H., USN. Bureau of Ships, Code 400
FRYER, Mr. L.H. Bureau of Ships, Code 300
FUBINI, Mr. Eugene G. Airborne Instruments Laboratory, Mineola, N.Y.
FULP, CDR J.D., Jr., USN Office of the Chief of naval Uperations, Op-31
FYE, Mr. P.M. Naval Ordnance Laboratory, White Oak, Md.

GAGER, Mr. F.M. Naval Research Laboratory
GALANTIN, CDR I.J., USN Office of the Chief of Naval Operations,Op-04
GALLER, Dr. Sydney R. Office of Naval Research
GARDINER, LCDR L., USN Office of Naval Research, Code 463
GARRETTY, LCDR N.A., USN Office of the Chief of Naval Operations, Op-04
GARRISON, Mr. C. C. Office of Naval Research, Code 470
GAVITT, CDR S.W., USN Office of the Chief of Naval Operations, Op-311
GEEHARD, Mr. L.A. Naval Research Laboratory
GEIGER, Dr. P.H. Department of Physics, University of Michigan
GERARD, Dr. Ralph W. University of Chicago
GERDES, LT H.A., USN Office of'avAl Research,. Code 465
GEYER, LCDR John H. USN Office of Naval Research, Code 466
GIBBS, Mr. iilliam F. Gibbs and Cox, Incorporated, New York
GIMBER, CDR S.H., USN Bureau of Ships, Code 800
GONG,.ER, Mr. Cblvin A. Aerojet Corporation, Azusa, California
GOLSBY, CDR L.D., USN Naval Air Development Center, Johnsville, Pa.
GOULD, Mr. J.Ji. Bureau of Ships, Code 620
GRAD, Dr. Arthur Office of Naval Research, Code 432
GRAND, Mr. Joseph Naval Research Laboratory
GRANT, Mr. H.L. Pacific Naval Lab., Esquimalt, British Col.
GREENUP, CDR F.A., USN Office of the Chief of aval Operations,Op-313
GRIGGS, CAPT G.E., USN Office of the Chief. of Naval Operations,Op-341
GROTRMAN, CAPT W.H., USN U.S.Naval War College, Newport, R.I.
GRUNER, CDR W.P., USN(Ret.) Lockheed Aircraft, Burbank, California
GURNEE, CDR R.L., USN Central Intelligence Agency, Naval Adm. Comd.

HAGEN, Dr. J.P. Naval Research Laboratory
HAHN, Mr. ;alter A. Committee on Undersea Warfare, NAS-NRC
iiLL, Dr. Harvey University of Southern California

HAMME, Mr. Richard University of Michigan
HARDY, Dr. Howard C. Armour Research Foundation, Chicago, Ill.
HARDING, Mr. John M. Sandia Corporation, Albuquerque, N.Mex.
HARNELL, Dr. Gaylord P. University of Pennsylvania
HARPER, LOL J.E., Jr., USA Office Assistant, Chief of Staff, G3
HARRIS, Mr. G.S. U.S. Navy Underwater Sound Lab., New. London
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HARRISON, Mr. Fred W. Office, Chief of Army Field Offices, Ft.Monroe
HART,' Mr. John A. National Bureau-of Sta dards
HART, Mr. Robert Winfield Office of Naval ResearchiBoston, Mass.
HARTDEGEN, LT C. III, USN Office of Naval Research, Code 463
HASKINS, Dr. Caryl P. Haskins Laboratories, New York, N.Y.
HAUPT, Dr. C.R. U.S. Navy Electronics Laboratory, Point Loma
HAWKINS, Mr. Calvin W. Bureau of Aeronautics

HEDDIAN, Mr. Toivo E. Office of the Chief Signal Officer
HELLER, Mr. Gerald S. Brown University
HiNNER, LT J.P., UEV Bureau of Ordnance
HEBERER, Mr. E. Office of Naval Research, N.Y4
HERS2Y, Mr. J. Brackett Woods Hole Oceanographic Institution
HERZFELD, Dr. K.F. Dept. of Physics, Catholic University
HESS, Dr. Harry Dept. of Geology, Princeton University
HESSION, Mr. J.J. Bureau of Personnel
HICKEY, CDR D.V., USN Bureau of Ordnance
HICKEY, Mr. J.H. Special Devices Center, Port Wash., N.Y.
HICKS, RAJIIv R.L., USN (Ret) U. S., Maritime Administration
HILL, Dro Albert G. Massachusetts Institute of Technology
HILL, Dr. E.G. British Joint Services. Mission
HINCKLY, Dr. John A. Office of Naval Research, Chicago 11, Ill.
HINIvIAN, CAPT J.A.E.. USN Bureau of Ordnance
HOISINGTON, Dr. L.E. Office of the Chief of Naval Oper. Op-315
HOLDEN, CDR Richard, USN Office of Naval Research, Code 466
HOLDERNESS, CAPT G.A., Jr.,USN David Taylor Model Basin
HOLLOWAY, Mr. J.T. Office of Naval Research, Code 4a2
HOMANS, Mr. George C. Dept. of Social Relations, Harvard Univ.
HOPKINS, Mr. J.J. Electric Boat Company, Groton, Conn.
HOPKINS, Mr. Marvin A. Research and Development Board
HORN, CAPT P.H., USN Bureau of Ships, Code 300
HORNSTEIN, Mr. B. Office of Naval Research, Code 429
HORTON, Mr. Claude Research Defense Lab., University of Texas
HORTON, Dr. J.W. U.S.Navy Underwater Sound Lab., New London
HO'IE, Mr. W.E.W. Office of the Chief of Naval Oper.0p- 3 2 2 F2
HOYT, Mr. G.A. General Electric Company, Schenectady, N.Y.
HUDGINS, CDR W.D., USN Ofkice of Electronics Programs, MunitionsBoerd
HUFFLAN, RAMI L.J.,USN Chief of Naval Operations
HULBURT, Dr. E.O. Naval Research Laboratory, Wash. D.C.
HULL, Dr. G.F., Jr. Office of Naval Research, Code 420
HUNT, Dr. F.V. Harvard University
HUNT, LT J.R., USN Bureau of Ships, Code 300
HUNT, LT Polly oW 1 Office of Naval Research, Code 200
HUNT, CDR W.F., USN Office of Naval Research, Code 465
HURST, LCDR T.C., USN Office of Naval Research, Code 463
HUTCHINSON, CAPT E.S., USN Office of the Chief of Naval Oper.OOp. 301
HUTCHINEON, CAPT Howard B. USN Armed Forces SpecialrWeapons Project
HYDEIMAN, CAPT E.T., USN SubDevGru Two
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IRVINE, CDR R.K., USN. COxmander: Task Fleet 81,, Norfolk, Va.
ISAKSON, Mr. F.B. Office of Naval Research, Code 421
ISAMAN, LCDR R.M., USN Office of Naval Research, Code 461
ISELIN, Mr. Columbus O'D Woods Hole Oceanographic Institution

JENSEN, Mr. Axel G. Bell Telphone Laboratories, Summit, N.J.
JOHNSON, Mr. Clarence V.. Office of Naval Research
JOHNSON, Dr. Howard Odin Bureau of Personnel (C 1115)
JOHNSON, Mr. J.C. University of Michigan
JOHNSON, Mr. J.S. Naval Research Establishment, Halifax, N.S.
JOHNSON, Mr. J. Operations Research Office,Ft..Lesley J. McNair
JOHNSON, CDR S.L., USN Office of the Chief of N4aval Oper. Op-04
JOHNSON, LT V.C., RN Canadian Naval Hdqts., Halifax, Nova Scotia
JONES, CDR J.E., USK CinCNELM
JONES,LT (jg) M.S., USN Office of Naval Research, Code 422
JORDON, CAPT S.C.B., USN Office of the Chief of Naval Operations Op.C4-E
JOYCE, Dr. J.W. Bureau of Aeronautics

KANE, CAPT J.L., USN Commander Carrier Div. SEVENTEEN, Norfolk
KAPLAN, CDR A.D., USN Office of the Chief of Naval Oper.,0p-312
KATZIN, Mr. M. Naval Research 'aboratory, Wash., D.C.
KAUFMAN, lM!r. J.L. Rhodes Lewis Co, Culver City, California
KELLEY, CDR A.P., USN Bureau of Ships, Code 300
KELLEY, CAPT M.R., USN Bureau of Ordnance
KELLY, DR. HARRY Office of Naval Research, Code 420
KEMP, ICDR R.R., USN Naval Research Laboratory, Wash., D.C.
KENDRICK, LCDR D.C. , USN Bureau of Ordnance
KERCHEVAL, CDR R.M., USN Office of the Chief of Naval Oper. Op-3 15
KEYSTON, Mr. J.E. Naval Research Establishment, Halifax,
KILLIAN, Dr. T.J. Office of Naval Research, Science Director
KING, Mr. M.E. Bureau of Ordnance
KINGDON, Dr. Kenneth H. General Elect'ic Company, Schenebtady,-.NiY.
KINSLER, Professor L.E. U.S.Naval Postgraduate School, Annapolis
KINTNER, LODR E., USN Bureau of Ships.
KLEINSCHMIDT, Dr. R.V. Harvard University ki4echanical Engineering)
KNAPP, Dr. Robert T. Hydrodynamics Lab., Calif. Institue of Tech.
KRAPP, LODR W.G., USN Bureau of Aeronautics
KNAUSS, Mr. John A. Office of Naval Research, Code 416
KNOWLES, Mr. Hugh S. Industrial Research Products Ccrp.Fkln Pk.,Ill.
KNOWLTON, LCDR N.W., USN Bureau of Ships, Code 700
KNUDSEN, Dr. Vern 0. Graduate Division, University of California
KOEHLER, Dr. J.F. Philco Corporation, Philadelphia, Penn.
KOENIG, Dr. Louis Research Institute, Palo Alto
KOHN, Mr. E.U. Naval Research Laboratory, Wash.,D.C.
KOMPANEK, LT (jg) H.W. WEN Office of Naval Research, Code 466
KRAPF, CDR A.E., USN U.S.Na-y Underwater Sound Lab., New London
KRUTTER, Dr. Harry Naval Air Dev. Center, Johnsville, Penn.
KULIKOWSKY, Mr. E. F. Naval Research Laboratory, Wash.,D.C.
KYGER, Dr. J.A. Bureau of Ships -
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LAMAR, Dr. E.S. Office of the Chief of Naval Oper. Op-374
LANDSMAN, Mr. Gerald L. National Bureau of Standards
LIN Y, CDR R.V., USN Atomic Energy Commission, ''  -
LANMN, CDR C.B., USN Office:6f the Chief of Naval Oper. Op-312
dI NPHIER, Mr. C.H. Sangamo Electric Co., Sprinfield, Illinois

LAPHAi, Mr. E.G. Research and Development Board,
LAPIDES, CDR R.E., USN Office of the Chief of Naval 0per. Op-37
LARSON, CDR C.O., USN Naval Research Laboratory, Wash., D.C.
LATHA1i, CDR R.C., USN Office of the Chief of Naval Oper. Op-316
LAURANCE, hir. J.E. Office of Naval Research, Code 470
LAURENT, Mr. George J. Philco Corporation, Philadelphia
LEE, CAPT J.R., USN Research and Development Board,
LEEDY, Dr. Halden Arthur Armour Research Foundation, Chicago, Illinois
LeGALLEY, Mr. D.P. Office of the Chief of Naval Oper.Op-322F2
LZIPPER, Dr. Dale Texas A & M College, College Station, Texas
LEJONHUD, Mr. C.A. Office of Naval Research, Code 429
LENGYEL, Dr. Bela A. Office of Naval Research, Code 466
LEONARD, CDR W.R., USN Office of the Chief of Naval Oper. Op-55
LESCH, LT James E., USN Office of Naval Research, Code 466
LEVENSTEIN, Mr. Harold W. L. Maxson Corporation
LEVINE, Mr. Sol Edo Aircraft Corporation, College Point, N.J.
IEWIS,':CAPT J H-USN Bureau of:Ships, Cod6 100:
LICKLIDER, Dr. J.C.R. Psycho-Acoustic Lab., Harvard Univers ty
LIDDEL, Dr. Urner Office of Naval Research, Code 422
LIEBEREMN, Dr. L.N. Mirine Physical Lab., University of Calif.
LIEBOWITZ, Dr. h. Office of Naval Research, Code 438
LILL, Mr. Gordon G. Office of Naval Research, Code 416
LINDSjiY, Dr. Robert B. Research Analysis Group, Bron University
LINDSLEY, Dr. D.B. Dept of Psycholog ,-N6rthwestern University
LINDVALL, Dr. F.C. Div. of Engineering, Calif. Inst. of Tech.
LOCKE, Mr. A.S. Naval Research Laboratory, Wash., D.C.
LOCKE, Mary J. Office of Naval Research
LONG, Mr. M.C. Office of Naval Research, Code 427
LONGDL-N, CAPT J., RN Naval Attache, British Embassy, Wash.,D.C.
LONGMELL, Mr. John P. Staadfrd Oil Development Co, Linden, N.J.
LOONEY, Dr. Charles T.G. Dept. of Civil Engineering, Yale Univ.
LOTHROP, CDR Scott, USN C6mCruDesPao
LOVEJOY, Mr. WK.L. Bureau of Aeronautics
LOW, VAUMI F.S., U% Office of the Chief of Naval Operations
LONE, CDR J.T., USN Office of the Chief of Naval Operations Op-05

LUCKER, CAPT N.. USN Office of Naval Research, Code 459
LUNDQUIST, Mr. A.G. Office of Naval Research, Code 429
LYNCH, CDR R...B.,USN CixaCLant
LYNCH, CAPT R.C., Jr., USN Office of the Chief of Naval Oper, Op-37

Mac0iONALD, CDR C.M. USN ComDesLant
McCAIN, CAPT J.S., Jr., USN Office of the Chiof of Naval Oper. Op-316
McCLELLAN, Mr. James Navy Electronics Laboratory,San Diego, Calif.
McCLINTON, Mr. A.T. Naval Research Laboratory, Wash.,D.C.
McCOPMICK, CDR J.W., USN Bureau of Ships, Code 400
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McDONALD, Mr. George C. Sandia Corporation, Albuquerque, N.Mexico
McFADDEN, CAPT A.G.W., USN Office of the Chief of Naval Oper. Op-312

McGRAWT, Mr. J.T. Office of taval Research, Pasadena, Calif.
MoKECHNIE, CAPT, A.W. , USN Office of the Asst. Sec. of the Navy for Air

McKEEHAN, Dr. Louis W. Dept. of Physics, YleUUniversity
McKLITZIE, Mr. LM. Office of Naval Research, Code 421
McLAREN, CAPT K.M.,. USN Bureau of Ordnance
McNITT, CDR R.W., USN Naval Ordnance Laboratory, White Oakc, Md.
McSHANE, RAMT R.E., USN Bureau of Ships, Code 107

MACIVIILLAX , Dr. J.v,. Office of h1aval Research, Human Resources Div,
MANDIL, Mr. I.H. Bureau of Ships
M &RlIAM, Dr. Jordan J. Applied Physics Lab, Johns Hopkins Univ.
MARSHALL, S/L C .C .W .J{CAF 2nd Maritinie Operational Training Unit
MARSHALL, LCDR J.M., USN Research and Development Board
MARTIN, Mr. J.M. Naval Ordnance Laboratory, White Ok, Md.
MARTIN, Mr. Paul E. Office of the Chief of Naval Oper. Op-322F2
MARTIN, LCDR T.D., USX Bureau of Ordnance
MARTIN, Mr. William H. Bell Telephone Laboratories, Murray Hill, N.J.
MASSA, Dr. Frank Massa Laboratories, Inc., Cleveland, Ohio
MAXFIELD, Dr. F.A. Bureau of Ordnance
MAXFIELD, Mr. J.P. U.S.Navy Electronics Laboratory, Point Loma

MAY, LCDR A.E., USN Hydrographic Office, Suitland, Md.
MEACHAM, Mr. L.A. Bell Telephone Laboratories, Murray Hill, N.J.
MEAD, Dr. Leonard Department of Psychology, Tufts College
MEADOViS, Mr, E.L. Bureau of Ships, Code 800
MEINSLER, LCDR E.F., Jr., USN Bureau of Ships, Code 300
MENDENHALL, CDR C.G., Jr. USN Naval Ordnance Test Station, China Lake, Calif.
MICHEL, Mr. R. Bureau of Ships, Code 400
MILES, LCDR B.E. Canadian Joint Staff
MILLER, CDR C.K. Office of the Chief of Naval 0 p'er. Op-33,
MILLER, Mro CV. Bureau of Aeronautics-*
MILLER, Dr. J.M. Naval Research Laboratory, Wash, D.C.
MILLER, Mr. Kenneth W. Armour Research Foundation, Chicago, Illinois
MILLETT, CDR J.R., USN Research and Development Board,
MINER, Mr. R.Y. Arma Corp., 254 Thirty-sixth St.,Brooklyn, NY
MINTZER. Mr. David Brown University
MITCHELL, CAPT G.H., USN Office of Naval Research, Code 105
MONGAN, Mr. Charles EDO Corporation
MONTROLL, Mr. Elliot W. Office of Naval Research, Code 421
MOODY, CDR D.L., USN Bureau of Personnel
MOORE, CAPT R.J., USN U.S.Navy Engineering Experiment Stat.Annapolis
MORSE, Mr.' Robert W. Brown University
MOSELEY, CAPT S.P., USN Com~ubFlo ONR
MOTT, CDR C.D., USN Research and Development Board
MOTTER, LCDR G.O., USN Bureau of Ships, Code 300
11UESER, Mr. Roland Ordnance Research Lab., State College, Penn.
AUGG, CDR R.D., USN Bureau of Ordnance
MURPHY, CAPT C.L., Jr., USN Office of Naval Research, Code 466
MURPHY, LT V.J., USN Office of the hief of Naval Operations-Op 321K
MYERS, CAPT J.C., USX Bureau of Ships, Code 800
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NACE, CDR C.D., USN Bureau of Personnel
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