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PREFACE 

Historically, the Carnahan Conferences had their origin during 

the summer of 1967. Local police and security officials met ,,,ith staff 

members of the Electrical Engineering Depaxtment. During this period, 

the group explored the significance of the interacthm beh.een the 

engineer and the law enforcement community in meeting the problems faced 

by the latter group. As a result of this meeting, the Department of 

ElectrLcal Engineering elicited the support of the local section of IEEE 

and sponsored the first Carnahan Conference in April 1968. Approximately 

forty individuals, largely from the Lexington region, were in attendance. 

Because of favorable response from this meeting as well a. a 6ession at 

a national meeting of the IEEE organized by Prof. Jackson~ tho second 

Carnahan Conference became national in scope. 

The second Carnahan Conference on Electronic Crime Counter-

measures was held on April 24, 25 and 26, 1969 and had an attendance of 

over one hundred officials of various la~ enforcement security agencies 

and engineers. Over 800 copies of the proce~dings of this conference have 

belen made available to interested individuals and organizations in this 

c()untry and abroad. It is anticipated that thb number ",ill exceed 1,000 

a:1 requests are still being recei,ved. 

Although the number of attendees and requests for the proceedings 

al~e measures of the success of this conference. other factors are even more 

indicative of the Significance of this conference. 

Three considerations are psrticularly .ignificant: Damely, the 

relIction of tho.e attending the ccmference j rate of growth of the conference, 

an(\\ the quality and .ianificance of the paper.. Each ,,111 be briefly 
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revl,e~d for each indicates tilat this conference lerves a unique role 

relative to security and law enforcement agencies. 

Those attending this conference were enthusiastic in their 

support of thi. conference and futut'e conferences. Approximately twenty 

remained aiter the conference for 8 general critique of the 1969 conference. 

Becluse of support by this group and interest by major organizations, an 

advisory committee has been established to insure that this conference will 

continue to meet the needs of the various communities involved 1n electronic 

crime countermeasures. 

The quality of the pipers presented at this conference ha. 

improved each year. The pipers that Ire being received for the 1970 

conference are greater in number and of higher quality than tho.e presented 

at the past meetings. 

The growing recognition of this conference 1s also indicated by 

interest by the IEEE, the largest of the technical societies. Although 

this organization showed little interest at the time this conference wlS 

organized, now four of the professional groups of the IEEE are involved 

in thil conference. Certlin of the papers presented It the 1910 conference 

will be published 1n tbe IEEE Transactions. Tbi, relction 11 due 1n plrt 

to tbe growing attendance and the lignificance of the papers presented at 

this conference. 

Tbe motivation for the organiz~tion of this Carnshan Conference 

was to provide a forum for officials concerned witb la~ enforcement and 

engineer. so that the abilities of the engineera could be be~ter focused 

upon the solution of problems faced by law enforcement officiall. The 

seriel of Carnahan Conference., unique in nature, il applrently lerving; 

thil role. Jut tbil role cIa be rellized 'oa1y witb the lupport ~nd 
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assistance of individuals and organizations involved. The monetary support 

by the Department of Justice in the preparation. publication and dissemi w 

nation of the conference proceedings was an essential factor in the general 

quality of the conference and of the proceedings of this conference. It 1s 

also appropriate to acknowledge thel role of Professor John Jackson. The 

general success of these conferenceo is due in large part to the enthusiastic 

and tireless effort of Professor Jackson, ~",ho is daily involved in the 

planning and arrangements of this c01'ilference. 

The remainder of th1a repor\~ documents the attendance at the 

1969 Carnahan Conference and dlasemin81tion of the proceedings of this 

conference. 

111 

Robert L. Cosgriff 
Chairman. 
Electrical Engineering Dept. 
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(1968 and 1969 Proceedings) 

John Boland Consultants 
Electronic Marketing and 

Product Development 
1805 Fleet Terrace 
Virginia Beach, Virginia 23454 
(1968 and 1969 Proceedings) 

Mr. Raymond J. Spieler 
Dept. AD4/2B-43 
IBM Corporation/FSC 
18100 Frederick Pike 
Gaithersburg, Maryland 20760 
(1968 and 1969 Proceedings) 

International Textbook Company 
Scranton, Pennsylvania 18515 
(1968 and 1969 Proceedings) 

IBM Corp;:':,Jration 
Deve lopment Laboratory 
Boardman Road 
Poughkeepsie, New York 12602 
Attn: Library Processing Center 

Dept 0 A26 - Bldg 0 701 
(1968 and 1969 Proceedings) 
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Metl"opolitan Police Department 
Attn: MI"'s. J 0 Guy McQuitty, Librarian 
Cily of St. Louise 
1200 Clark Avenue 
St. Louis, Missouri 63103 

Mr. W. J. Steen, Bus iness Ana lys is 
IBM Corporation 
150 Sparkman Drive 
Huntsville, Alabama 35805 

Pennsylvania State University 
Physical Plant Planning & Const. 
308 Old Main 
Universit.y Park, Pennsylvania 16802 
(1968 and 1969 Proceedings) 

,L\dvances Microwave Labs 
611 Vaqueros Avenue 
Sunnyvale, California 94086 
(1968 and 1969 Proceedings) 

Riverside Research Institute 
632 West 125 Street 
New York, New York 10027 
(1968 and 1969 Proceedings) 

Ness Industries Incorporated 
422 Waverley Street 
Palo Alto, California 94301 
(1968 and 1969 Proceedings) 

Research Triangle Institute 
P .0. Box 1 21 93 
Research Triangle Park, N.C. 27709 
(1968 and 1969 Proceedings) 

S/Sgto D. A. Cooper 
RoC. M. Po lice 
"HG" Division - Room H-435 
Ottawa 7, Canada 
(1968 and 1969 Proceedings) 
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Mr. Yeb Jo Seto 
Associate Professor 
Tulane University 
Electrical Engineering Dept. 
New Orleans, Louisiana 70118 
(1968 and 1969 Proceedings) 

Technique & Documentation 
Librarie Lavoisier 
11, Rue Lavoisier 
Paris 8, France 

Griffis AFB 
Rome, New York 
Buyer: F. Heath/Gebmpb 
(1968 and 1969 Proceedings) 

HQ Fort Holabird 
Purchasing & Contracting Office 
Building #2 
Ft. Holabird, Maryland 21219 
(1968 and 1969 Proceedings) 

Sue Wade, Technical Librarian 
Litton Systems, Inc. 
Mellonics Systems Development Div. 
1001 W Street, Maude Avenue 
Sunnyva le, Cal iforn ia 94086 

MBA - MB Associates 
San Ramon, California 94086 

Mr. R. Friedman 
Deputy Federal Air Surgeon, AM-2 
Federal Aviation Administration 
Washington, D. C. 20590 
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Serials Section 
Main Library 
Alabama Polytechnic Institute 
Auburn, Alctbama 

Air University Library 
Maxwell Air Force Base 
Montgomery, Alabama 

Library 
University of Alabama 
University, Alabama 

Library 
University of Arizona 
Tucson, Arizona 

Library 
University of California 
Berkeley 4, California 

Library 
College of Agriculture 
University of Califor.'nia 
Davis, California 

Library 
Stanford University 
Stanford University, California 

Mrs. Eileen E. Holmes 
Library Assistant 
National Bureau of Standards 
Corona, Ca liforn ia 

Library 
University of Southern California 
P.O. Box 77929 . 
Los Angeles, California 90007 

Engineering Library 
University of California 
405 Hilgard Avenue 
Los Angeles 24, California 
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California State Library 
Library - Courts - Building 
Sacramento 9, California 

College of Engineering 
University of Southern California 
Los Angeles 7, California 

Clemson Co lIege Library 
Clemson, South Carolina 

Clemson Agricultural College 
S. B. Earle, Dean 
School of Engineering 
Clemson, South Carolina 

Libraries 
University of Colorado 
Boulder, Colorado 

Library 
Colorado State University 
Fort Collins, Colorado 

Ubra,"'y 
Yale University 
New Haven, Connecticut 

Library 
University of Connecticut 
Storrs, Connecticut 

Accessions Division 
Library of Cong ress 
Washington, D. C. 

University of Delaware 
School, of Engineering 
Newark, Delaware 

University of Florida Libraries 
Serials Department 
Gainesville, Florida 
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Libl"ary 
Geol"gia School of Technology 
Atlanta, Georgia 

Library 
University of Idaho 
Moscow, Idaho 

Armour Institute of Technology 
Engineering School Library 
3300 Federal Street 
Chicago, Ininois 

Library 
n 1 inois Institute of Technology 
Chicago, nlinois 

John Crerar Library 
86 Randolph Street 
Chicago 1, nlinois 

Library 
University of Chicago 
Chicago, Illinois 

Library 
Northwestern University 
Northwestern Technological Institute 
Evanston, Illinois 

Library 
Periodical Division 
University of Illinois 
Urbana, nlinois 

Library 
Purdue University 
Lafayette, Indiana 

Library 
Iowa State College 
Ames, Iowa 

Serials Acquisitions 
State University of Iowa Library 
Iowa City, Iowa 
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Periodica Is Department 
University of Kansas Library 
Lawrence, I<ansas 

I<ansas State Co lIege 
Library 
Manhattan, Kansas 

Dr. W. L. Holmes, President 
Simmons University 
1811 Dumesnil Street 
Lou isvi lle 10, Kentucky 

Louisville Free Public Library 
Lou isville, Kentucky 

Library 
Louisiana State University 
University Station 
Baton Rouge 3, Louisiana 

Exchange Librarian 
Stephens Memorial Library 
Southwestern Louisiana Institute 
La.fayette, Louisiana 

University of Maine 
Technical. Experiment Station 
Orono, Maine 

Library 
University of Maryland 
Co 11ege Park, Maryland 

General Reference Dept. 
Boston Public Library 
Boston 17, Massachusetts 

Gordon McKay Library 
Dept. of Engineering & Applied Physics 
Pierce Hall, Harvard University 
Camb.ridge, Massachusetts 02138 

Library 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 
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Libl"ary 
University of Michigan 
Ann Arbor, Michigan 

Library 
Michigan State College 
East Lansing, Michigan 

Libl"arian 
Michigan College of Mining & Technology 
Houghton, Michigan 

Library 
University of Minnesota 
Minneapolis, Minnesota 

Library 
Montana School of Mines 
Butte, Montana 

Library 
University of Missouri 
Columbia, Missouri 

Linda Hall Library 
5109 Cherry Street 
Kansas City 10, Missouri 

Library 
Missouri School of Mines & Metallurgy 
Rolla, Missouri 

Washington University Libraries 
Acquisitions Department 
Skinker & Lindell 
St. Louis 30, Missouri 

Acquisitions Department 
Seria Is Section 
University of Nebraska Libraries 
Lincoln, Nebraska 68508 

Engineering Experiment Station 
University of New Hampshire 
Durham, New Hampshire 
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Library 
Rutgers University 
New Brunswick, N. J. 

School of Engineering 
Princeton University 
Princeton, New Jersey 

College of Engineering 
University of New Mexico 
Albuquerque, New Mexico 87106 

Library 
New York State College of Ceramics 

at Alfred University 
Alfred, New York 

Engineering Library 
301 Mines Building 
Columbia University 
New York 27, New York 

Library 
Syracuse University 
Syracuse, New York 

Co 11ege of Eng ineering 
New York University 
New York, New York 

Serials, Acquisitions Division 
Columbia University Library 
535 West 114th Street 
New York 27, New York 

Library 
Cornell University 
Ithaca, New York 

Library 
University of Rochester 
Rochester, New York 

Library 
Rensselaer Polytechnic Institute 
Troy, New York 
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Library 
University of Nevada 
Reno) Nevada 

Library 
University of North Dakota 
Grand Forks, North Dakota 

The D. H. Hill Library 
Serials Department 
Box 5007 
North Carolina State University 
Raleigh, North Carolina 27607' 

University of Oslo Library 
Blindern, Pr. 
Oslo, Norway 

Library 
Case School of Applied Science 
Cleveland, Ohio 

Batane Memorial Institute 
505 King Avenue 
Columbus 1, Ohio 

Gift & Exchange Division 
Ohio State University Library 
1858 Neil Avenue 
Columbus, Ohio 43210 

Serials Department 
University of Oklahoma Library 
401 West Brooks Street, 134 
Norman, Oklahoma 73069 

Library 
Oklahoma A & M College 
Stillwater, Oklahoma 

Library 
Oregon State University 
Corvallis, Oregon 

Library 
Lehigh University 
Bethlehem, Pennsylvania 
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Miss Frances Wright 
Reference Librarian 
Drexel Institute of Technology 
Philadelphia 4, Pennsylvania 

Gifts & Exchange Librarian 
University of Pittsburgh Library 
Pittsburgh 13, Pennsylvania 

Carnegie Institute of Technology 
Schenly Park . 
Pittsburgh 13, Pennsylvania 

Mineral Industrial Library 
Pennsylvania state University 
University Park, Pennsylvania 

Pennsylvania State College 
Engineering Library 
State College, Pennsylvani.a 

Library 
Swarthmore College 
Swarthmore, Pennsylvania 

Library 
University of Pennsylvania 
West Philadelphia, Pennsylvania 

Gifts & Exchanges Section 
Periodicals Depar·tment 
University of Utah Library 
Salt Lake City, Utah 84112 

Order Department 
John Hay Library 
Brown University 
Providence 12, Rhode Island 

Library 
South Dakota School of Mines & 

Technology 
Rapi,; City, South Dakota 

Erlgineering Library 
Ferris Hall 
University of Tennessee 
Knoxvi.lle 16, Tennessee 
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Municipal Technical Advisory Service 
Box 8260 University Station 
Knoxvi 11e, Tennessee 

Serials and Documents 
Joint University Libraries 
Nashvi lle 5, Tennessee 

Vanderbilt University Library 
c/o Joint University Libraries 
Nashville) Tennessee 

C. D. Rife) Librarian 
Carbide & Carbon Chemicals Co. 
P.O. Box P 
Oak Ridge, Tennessee 

Library 
University of Texas 
Austin) Texas 

Lamar State College of Technology 
School of Arts & Sciences 
Department of Geology 
Beaumont, Texas 

Library 
Texas A & M College 
College Station, Texas 

Library 
Vi rg in ia Po lytechn i c Institute 
Blacksburg, Virginia 

Engineering Library 
Walla Walla College 
College Place, Washington 

Serial Record Section 
Washington State University Library 
Pullman, Washington 

Library 
University of Washington 
Seattle, Washington 
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Seattle Publ ic Library 
Seat.-tle 4, Washington 

Library 
West Virginia University 
Morgantown, West Virginia 

Library 
University of Wisconsin 
Madison, Wisconsin 
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Instituto Tecnologico Nova Scotia Technical College 
Ca He Florida 524-40 Piso Spring Garden Road 

• • Buenos Aires, Argentina Halifax, Nova Scotia, Canada 

Commonwealth Scientific and Library 
Indutria Research Organization McGill University 

384 Albert Street Montreal, Quebec, Canada 

• • East Melbourne, Australia 
University of Toronto Library 

Mr. J. S. Greig Serials Department 
Engineering Library Toronto 5, Ontario, Canada 
University of Melbourne 

• Melbourne, Australia Biblioteca Central 

• Universidad de Concepcion 
Assistant Editor Casi lla 1807 
Amalgamated Wireless Concepcion, Chile 
47 Yor\<. Street 
Sydney, Australia Biblioteca Central 

• • Universidad de Costa Rica 
GIFTS & EXCHANGE Library Exchanges Apartado 3862 

(Foreign) 
University of Western Australia San Jose, Costa Rica 
Nedlands, Western AUstralia 

Exchange Section 

• • Centrale Bibliotheek National Library of Peking 
Rozier 9 Peking 7 
Ghent, Be Ig ium People's Republic of China 

\, Ministere des Travaux Publics Institute of Scientific Information 
r. 

Residence Palace 117 Chao Yang Men Street I. I. 
I Ii 155, rue de la Loi Peking 

d Brusselles, Belgium People's Republic of China ii 
[' 

'I 
" ,1 Universidade do Recife National Geological Library 
,i Servico Central das Biblioteca.s Kan Kai Kow, Fuchengmenwai • • Pernambuco Peking 

Recife, Brazil People's Republic of China 

Instituto Anchietano de Pesquisas Inter-American Housing Center 

• Praca Joao Pessoa, 35 Ciuc!m,d Universitatia .' Sao Leopoldo, RS, Brasil Apartado Aereo 6209 
Bogota, Colombia 

Nova Scotian Institute of Science South America 
Ha 1 ifax, Nova Scotia 
Canada . ' I • 
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Secretario 
Sociedad Colombiana de Ingenieros 
Carr'ora 7, No. 18-96 
Bogota, Colombia 

Biblioteca Geheral Universidad 
Catolica de Santo Tomas de Villanueva 
Apartado No. 6 Marianao 
La Habana, Cuba 

Acquisitioh & Exchange 
Untversitnt Knihovna 
Olomouc, Bezrucova Cis 2 
Czechos lova kia 

Biologicky Ustav 
Cechos lovackaja Akadem te 
Vedl<nihovna Na Cricisti 2 
Prag ue, Czechos lovakia 

Institut Danois des Echanges 
Det Kongelige Bibioteket 
Copenhagen K, Denmark 

Brotherton Library 
University of Leeds 
Leeds 2, England 

The Patent Office 
Library 
25 Southampton Buildings 
London, England 

Department of Printed Books 
Bodlein Library 
Oxford, England 

OUlun Yllopiston Kll"jasto 
Box 186 
Oulu, Finland 

Societe des Ingenieurs Civils des France 
19, rue Blanche Ixe 
Paris, France 
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Societe Scientifique de Br'etagne 
Faculte des Sciences 

• 

Place Pas teu r • 
Rennes 1 & 5, France 

Bibliothek der T,echnischen Hochschul 
Dresden, Germany 

Notgemeinschaft der Deutschland 
W issenschaft 
Buche lstrasse 65 
Bad Godsburg Bei 

I

• 

Bonn, Germany I. 
Bibliothek der Bergakademie 
Freiberg 1, SA 
Germany 

Bucherei und Archivle 
Bergakademie Freiberg Sachs. 
Nonnegasse 22 
Freiberg, Germany 

Deutsche Staatsbibliothek • 
Berlin NW 7, Germany 

Bibliothek 
der Technischen Hochschule 
Hannover, Ger'many 

Bibliothek 
Hochschule fur Maschinenbau 
Leipzig, Germany 

Del" Bibliotheksleiter 0 
Deutsches Museum 
Munchen 26, Germany 

• 
I 

Deutsche Akademie der Wissenschafte~ 
Zu Berlin, Bibliothek • 
Unter den Linden 9 
Berlin NW 7, Germany 

!. 

• 

Library of Hungarian Academy 
of Sciences 

P.O. Box 440 
Budapest 62, Hungary 

Society of India 
Geology Department 
Calcutta University 
35, Ballygunj Circular Road 
Ca lcutta 19, India 

Research Bulletin Science 
Panjab University 
Chadtgarh 3, India 

Hugh Y. Orgel 
Technion, Public Relations Dept. 
Israel Institute of Technolngy 
P.O. Box 4910 
Haifa, Israel 

Jewish National & University Library 
P.O. B. 603 
Jerusalem, Israel 

Centro de Documentazione 
Elettrotecnica 

Universita di Padova 
Padova, Italy 

11 Segretario Generale 
Academia Iguire di Scienze E Lettere 
polazzo Gta Reale di Genoa 
Via Balbi 10 
Genoa, Italia 

University of Trieste Libra,ry 
Trieste, Italy 

Biblioteca Dell Universita de Torino 
Via G Verdi 8 
Turin, Italy 
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Doshisha University 
Engineering Department 
Karasuma Imadegawa 
Kyoto, Japan 

PhYSico-Chemical Society of Japan 
Facul ty of Science 
Kyoto University 
I<yoto, Ja pan 

Institute of Polytechnics 
Osaka City University 
Minamiogimati, Kitaku 
Osaka, Japan 

Mathemai:ica Japonicae 
College of Engineering 
University of Osaka Prefecture 
Mozu, Sakai, Osaka, Japan 

Osaka University 
Institute of Scientific and Industrial 

Research 
655, Kitahnada-Machi 
Sakai-shi, Osaka, Japan 

Osaka Prefectural 
Maniwa University 
1200 Miniharacho 
Sakai Municipality 
Japan 

Chief, Science Section 
Higher Education & Science Bur. 
Ministry of Education 
Tokyo~ Japan 

Tokyo Institute of Technology Library 
O-Okayama, Meguro-ku 
Tokyo, Japan 

----~------------------------------------------------------------------------~. 
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Dopar'trnent of Physics 
Nihon Univel"'sity 
l<anda-SLII"'ugada i 
Chiyoda-I<u 
Tokyo, Ja pan 

Mt"'. Scii.chi Ookane 
Fnculiy of Engineering Library 
I<cio University 
794, I<ogane i, Kogane i-Mach l 
I<itatama-Gun, Tokyo, Japan 

Library 
Tokyo Imperial University 
Tokyo, Japan 

TokYo Bunrika Daigaku 
Ootsu ka Kubomachi 
Bunkyo-I<u 
Tokyo, Japan 

Mr. Kesock Kim, Director 
Seoul 1'9ational University Library 
31 Dongsung-Dong, Chungro-Ku 
Seoul, Korea 

Korea Scientific & Technical 
Information Center 

I. P.O. Box 1229 
Seoul, Korea 

Ecole Superieure dflngenieurs 
B.P.1514 
Beyrouth, Lebanon 

Consejo de Recursos Naturales 
No. Renovalbles, Biblioteca 
N inos Heroes 139 
Mexico 7, D. F ., Mexico 

Biblioteca 
Sociedad de Alumnos 
Esc. de Ingenieria Clvil 
Toluca, Mexico 
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Central Library 
Department of Scientific & 

Industrial Research 
Private Bag 
Wellington, New Zealand 

Bureau of Public Libraries 
Department of Education 
Manila, Philippine fslands 

Centralny Instytut Dokumentacji 
Naukowo-Technicznej 
AI. Niepokleglosci 188 
Warszawa, Poland 

Polska AI<ademia Nauk 
Distribution Centre for Scientific 

Publications 
Warszaw, Po land 

Biblioteca, Fac. de Ciencias 
Rua de Escola Politecnica 58 
Lisbon, Purtugal 

TI'Ie Librarian 
Serials Section 
Main Library, Niv. of Queensland 
St. Lucia, Brisbane, Queensland 
4067 Austra 1 ia 

Asociacion Dominicana de 
Ingenieros Y Arquttectos 

Edificio Copello, 501 
Ciudad Trujillo, Dominican Republic 

Biblioteca Centrala de Stat 
Bucharest, Roumania 

Institutul Politechnic Timisoara 
Biblioteca Centrala 
Timisoara, Romania 

Instttutul de Meeanica ApUcata 
15, rue Const. Mille 
Bucharest, Roumania 
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Societaoa de Sti inte 
Matematice Si Fizice 

Str. Academie.i Nr. 14 
Bucharest 1, Romania 

Academiei Republici i Populare 
Romine BibHoteca 

Ca lea Victoriei 
Bucharest, Rumania 

Institutul de Documentare Tehnica 
Str" Kuibisev 27-29 
Bucharest, Rumania 

Biblioteca 
Academia R. P.R. Filiala Cluj 
Cluj, Rumania 

Biblioteca 
Academia R.epublicii Populare Romine 
Fi Hala lasi Str. Filimon Sirbu NR 7 
lasi, RumCi.(,ia 

Russian Soviet Federal Republic 
Ministry of Culture 
Public Library 
Leningrad, Russia 

Library 
University of the Witwatersrand 
Milner Park 
Johannesbu rg, South Africa 

University of ~delaide 
Barr Smith Library 
Adelaide, South Australia 

Chief Librarian 
Chalmers University of Technology 
Gothenburg, Sweden 

Universi tetsbibl ioteket 
Lund, Sweden 
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ACTA Polytechnics 
P.O. Box 5073 
Stockholm 5, Sweden 

Kungl. Tekniska Hogskolans Bibliotek 
Valhallavegen 79 
Stockho 1m 26, Sweden 

Societe d'Histori,re et 
d'Archelolgie de Geneve 

Bibliotheque Publique et Universitaire 
Geneve, Switzerland 

Exchange Department, Bibliothek 
Eidgenossischen Techischen Hochschul 
Leonhar'dstrasse 33 
Zurich, Switzerland 

Teknik Universitesi 
Yazi Heyeti Sekreterlig ine 
Gumussuyu 
Istanbul, Turkey 

Facultad de Ingenieria 
Bi.blioteca 
Casilla de Corr-eo No. 30 
Montevideo, Uruguay 

Bibliothek 
Akademiia Nauk Kazakhskoi SSR 
Alma-Ata, U. S. S. R. 

Tsentral 'Naia Nauchnaia Bibliotekct 
Akademii Nauk Turkmens\<-oi SSR 
Goglia, 15 
Ashkhabacl, U. S. S. R. 

Director of the State Public Library 
M. E. S. Shehedrih 
Barashenkov, V. M. 
U.S.S.R. 

Eesti Nsv Teaduste Akadeemia 
Keskraamatukogu 
Ta:llinn 
Eston ia , U. S • S • R • 
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Gos. Publ. Biblioteka 
Akad. Nauk Ukrainskoi SSR 
Vladimirskaia 62 
Kiev, U. S . S • R. 

Biblioteka 
Akademiia Nauk USSR 
Leninski i Prospekt, 66 
Minsk, U.S.S.R. 

USSI::( Society for Cultural Relations 
International Book Exchange Dept. 
Bolshaya Gruzinskaya 17 
Moscow, U. S • S • R • 

Lenin Library 
Kalintna 3 
Moscow G-19 
U.S.S.R. 

Scientific Library 
Moscow University 
Mokhovaia 9 
Moscow K-9, U.S.S.R. 

Fundamentala Biblioteka 
Latvijas PSR Zinatnu Akademija 
Komunala lela 4 
Riga, U.S.S.R. 

Gosudarstvennaia Respublikanskaia 
Bibliotel<a lmeni Firdousi 
Prospekt Lenina, No. 34 
Dushanbe, Tadzhikskaia SSR 
U.S.S.R. 

Gosudarstvennaia Biblioteka UZSSR 
Tashkent, U. S • S • R. 

N. B. Akhrnedova, Director 
Tsentral'l\laia Nauchnaia Biblioteka 
A. N. Ka1!6:sr 
Ul. Sh€lvchenko 28 
Alma-Ata, U.S.S.R. 
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Lietuvos Tsr Mokslu Akademija 
Centrine Biblioteka 

K. Pozelos G. 2/8 
Vilnius, U. S.S .R. 

Faculte d'Electrotechnique 
Ecole Technique Superieure 
Belgrade, Yugoslavia 

Biblioteka 
Slovenska Akademija Znanosti 

In Umetnosti 
Ljublana, Yugoslavia 
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EXPERIMENT STATION BULLETIN 

(Domestic) 
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WOI"chester Polytechnic Institute 
G001 .... ge C. Gordon Library 
Attn: Technical Reports Librarian 
Worchester, Massachusetts 01609 

Engineering Experi.ment Station 
Rhode Island State College 
I<ingston, Rhode Island 02881 

Engineering Experiment Station 
University of New Hampshire 
Durham, New Hampshire 03824 

Engi.neering Experiment Station 
University of Maine 
Orono, Maine 04473 

Engineering Experiment Station 
University of Connecticut 
Storr~s, Connecticut 06268 

Engineering Experiment Station 
Rutgers University 
New Brunswick, New Jersey 08903 

Engineering Societies Library 
345 East 47th Street 
New York, New York 10017 

Engineering Library 
S. W. Mudd Building, Room 422 
Columbia University 
New York, New York 10027 

Mr. M. P. O'Brien 
General Electric Company 
570 Lexington Avenue 
New York City" New York 1 0022 

Water Information Center 
44 Sintsink Drive East 
Port Washington, New York 10050 

Mr. David Zobliw 
25 Paul street 
Auburn, New York 13021 
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Mr. Russell H. Gray 
Executive Vice President 
Carrier Corporation 
300 South Geddes Street 
Syracuse, New York 13204 

Engineering Experiment Station 
Corne 11 Un ivers ity 
Ithaca, New York 14850 

Mr. J. W 0 Spencer 
Department of Ag. Engine~ring 
Cornell University 
Ithaca, New York 14850 

Carneg ie Library of Pittsburgh 
4400 Forbes Avenue 
Pittsburgh, Pennsylvania 15213 

Mr. Samuel M. Cassidy 
119 Hoodridge Drive 
Pittsburgh, Pennsylvania 15228 

Eng ineering Experiment Station 
Pennsylvania State College 
State College, Pennsylvania 16801 

Ruth C. Page 
Lehigh University Library 
Bethlehem, Pennsylvania 18015 

Towne Scientific School 
University of P.annsylvania 
Philadelphia 4" Pennsylvania 19104 

Morris Library 
University of Delaware 
Newark, Delaware 19711 

The Library 
Bureau of Public Roads 
Washington, D. C. 

Mr. L. Berkley Davis 
Vice President, General Electric Co. 
777 14th Street, N.W. 
Washington, D. C. 20037 
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• 

• 

•• 
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Trends Publisl"ling, Inc. 
National P' .... ess Building 
Wash ington, D. C. 20004 

Scandinavian Documentation Center 
2136 P Street, N.W. 
Washington, D. C. 20037 

National Research Council 
Highway Research Board 
2101 Constitution Avenue 
Vvashington, D. C. 20418 
Attn: Librarian 

Mr. Newman A. Hall 
Executive Director 
Commission on Engineering Education 

of The National Academy of Engineers 
2101 Constitution Avenue 
Washington, D. C. 20418 

Eng ineering Experiment Station 
University of Maryland 
College Park, Maryland 20740 

Mr. William H. Sammons 
8714 63rd Avenue 
Berwyn Heights, Maryland 20740 

Industrial Referral Service 
5285 Port Royal Road 
Springfi.eld, Virginia 22151 

Engineering Experiment Station 
Virginia Polytechnic Institute 
Blacksburg, Virg inia 24061 

Engineering Experiment Station 
West Virginia University 
Morgantown, West Virginia 26505 

Engineering Experiment Station 
North Carolina State College 
Raleigh, North Carolina 27607 
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Engineering Experiment Station 
Clemson Co llege 
Clemson, South Carolitla 29631 

Engineering Experiment Station 
Georgia School of Technology 
Atlanta, Georg ia 30332 

Engineering Experiment Station 
University of Florida 
Gainesville, Florida 32601 

Mr. Joseph A. Boyd, President 
Radiation, Incorporated 
P.O. Box 37 
Melbourne, Florida 32901 

Engineering Experiment Station 
Alabama Polytechnic Institute 
Auburn, Alabama 36830 

Mr. John M. Bobb 
Oak Ridge National Lab 
Oak Ridge, Tennessee 37830 

Central Research Library 
Oak Ridge National Laboratory 
Post Office Box X 
Oak Ridge, Tennessee 37830 

Engineering Experiment Station 
University of Tennessee 
Knoxville, Tennessee 37916 

Engineering Experiment Station 
Mississippi State College 
State College, Mississippi 39762 

Mr. Donald L. Tupman 
Apt. 615 - Trinity Towers 
537 South Third Street 
Louisville, Kentucky 40202 
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Mr. ,James VJ. May 
American Air Filter Company 
215 Central Avenue 
Lou isvi lIe, Kentucky 40208 

M,"'. Henry M. Lutes 
5623 Southern Parkway 
Louisville, Kentucky 40214 

Watkins & Associates 
P.O. Box 951 
Lexington, Kentucky 40501 

Mr. Robert P. Brown 
W. T. Congleton Company 
613 Laco Drive 
Lexington, Kentucky 40504 

Mr. R. C. Dean 
Highway Research Building 
University of Kentucky 
Lexington, Kentucky 40506 

Mr. Robert B. Jewell 
Vice President & Chief Engineer 
Mason & Hanger-Silas Mason Co., Inc. 
200 East Main Street 
Lexington, Kentucky 40507 

Science Library 
Western Kentucky University 
Bowling Green, Kentucky 42101 

Battelle Memorial Institute 
505 King Avenue 
Columbus, Ohio 43201 

Engineering Experiment Station 
The Ohio State University 
Columbus, Ohio 43210 

The Ch~mical Abstracts Service 
The Ohio State University 
Columbus, Ohio 43210 
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Mr. Robert C. McDowell 
Chairman and Chief Exec. Officer 
McDowell-Wellman Engin€~ering Co. 
113 St. Clair Avenue, N.f=:. 
Cleveland, Ohio 44114 

Mr. Charles A. Witte 
7415 Huntridge Avenue 
Cincinnati, Ohio 45231 

Mr. Ervin J. Nutter, Pr'esident 
Elano Corporation 
2455 Dayton Xen ia Road 
Xenia, Ohio 45385 

Engineering Experiment Station 
Purdue University 
Lafayette, Indiana 4790{3 

Miss Priscilla Cline 
Purdue Univer~ity Library 
Lafayette, Indiana 4790E3 

Electrical Engineering L,ibrary 
Purdue University 
Lafayette, Indiana 47907 
Attn: Jean M. Lucas, Librarian 

Engineering Experiment Station 
Michigan State College 
East Lansing, Michigan 48823 

Michigan State University 
Libraries - Serials Department 
East Lansing, Michigan 48823 

Engineering Experiment Station 
Iowa State College 
Ames, Iowa 50010 

Mr. David C. Scott 
Pres ident, All is-Cha Imel'"'S 
1126 Soyth 70th Street 
Milwaukee, Wisconsin $3214 
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Engineering Expel"iment Station 
Universi.ty of Wisconsin 
Madison, Wisconsin 53706 

Mr, John E. Synnott 
Petroleum Engineer 
322 Broadway 
Wausau, Wi.sconsin 54401 

Engineering Experiment Station 
University of Minnesota 
Minneapolis, Minnesota 55455 

Minnesota University 
St. Anthony Falls Hydraulic Lab 
M j,nneapo lis 14, Minnesota 55455 

Eng ineering Experiment Station 
Montana State Co lIege 
Bozeman, Montana 59715 

Transportation Center Library 
Northwestern University 
18 i 0 H inman Avenue 
Evanston, Illinois 60201 

Joint Reference Library 
1313 East Sixtieth Street 
Chicago, Illinois 60637 

Engineering Experiment Station 
University of Illinois 
Urbana, Illinois 61801 

Central Library 
Acquisitions Department 
Southern Illinois University 
Southwestern Illinois Campus 
Edwardsville, Illinois 62025 

Earth Science Librc..ry 
Washington University Libraries 
St. Louis" Missouri 63130 
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Engineering Experiment Station 
University of Missouri. 
Columbia, Missouri 65201 

Engineering Experi.ment Station 
Kansas State College 
Manhattan, Kansas 66502 

Engineering Experiment Station 
University of Nebraska 
Lincoln" Nebraska 68508 

Division of Engin0cring Research 
Louisiana State University 
Baton Rouge, Louisiana 70803 

Engineering Experiment Station 
Oklahoma A & M College 
Stillwater, Oklahoma 74074 

Seria Is Department 
Fondren Library 
Southern Methodist University 
Dallas, Texas 75222 

Arlington State College Library 
Arlington State College of the 
Univer'sity of Texas 
Arlington, Texas 76010 

University of Houston Libraries 
Gift & Exchange Section 
3801 Cullen Boulevard 
Houston, T(;!xas 77004 

Engineering Library 
Humble Oil & Refining Company 
Baytown, Texas 77520 

Engineering Experiment Station 
Texas A & M College 
Co 11ege Station, Texas 77843 



• ... 

• 

:. 
I 

• 

• 

• 

• 

• 

• 

• 

The Denver Public Library 
Science & Eng ineering Department 
1357 Br'oadway 
Denver, Co lorado 80203 

Engineel"ing Experiment Station 
Co lorado A & M College 
Fo\"t. Collins, Colorado 80521 

Engineering Experiment Station 
University of Wyoming 
Laramie, Wyoming 82070 

Engineering Experiment Station 
University of Idaho 
Moscow, Idaho 83843 

Dr. Doran J. Baker 
Electro-dynamics Laboratories 
Utah State University 
Logan.> Utah 84321 

Engineering Experiment Station 
Utah State Agricultural College 
Logan, Utah 84321 

Gifts and Exchange 
Arizona State University Library 
Tempe, Arizona 85281 

Serials Department 
University Library 
New Mexico State University 
Box 3475 
Las Cruces, New Mexico 88001 

Mau rseth & Howe 
1138 Wilshire Boulevard 
Los Ang e les, Cali forn ia 90017 

School of Engineering 
University of California, Irvine 
Irvine, California 92664 
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Eng ineering Experiment Station 
University of California 
Berkeley, California 94720 

Institute of Transportation and 
Traffic Engineering Library 

University of California 
1301 South 46th Street 
Richmond, California 94804 

The Library 
California State Personnel 
Sac ramento, Cali forn ia 9581 4 

Eng ineering Experiment Station 
Oregon State College 
Corvallis, Oregon 97330 

Engineering Experiment Station 
Washington State College 
Pullman, Washington 99163 
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EXPERIMENT STATION BULLETIN 

(Foreign) 
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University of Puerto Rico 
College of A & MArts 
Mayaguez) Puerto Rico 

Department of Science & 
Industrial Research 

Industrial Development Division 
P.O. Box 2225 
Auckland, New Zealand 

International Exchange G,"'oup 
Li brary of the U. S . S . R • 
Kuznetsky Most 12 
Moscow, U.S.S .R. 

Technion Israel Institute 
Technology Library 
P.O. Box 4910 
Haifa, Israel 

Library 
Gift & Exchange Department 
Tech. Institute of Technology 
Haifa, Israel 

Port and Harbour Technical Research 
Institute 

Ministry of Transportation 
162 I<awama, Yokosuka, Japan 

Professor Ryuichi Yamamoto 
Ministry of Transportation 
162, Kawama, Yokosuka, Japan 

Japan Road Associati.on 
Shoyukaikan, 1 Sannen-cho 
Chiyoda-Ku 
Tokyo, Japan 

Societe des Ingenieurs Civils de France 
1 9, Rue Blanche 
Paris, France 
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Library 
Canada Department of Agriculture 
Ottawa, Canada 

University of Toronto Library 
Serials Department 
Toronto 5, Ontar'io, Canada 

Serials Department - The Library 
The University of Watet"loo 
Waterloo, Ontario, Ce.nada 

Chief Engineer 
Bu i Iding Research Station 
Garston, Watford 
Herts, England 

Libt"'ary 
Road Research Laboratory 
Harmondsworth, West Drayton 
Middlesex, England 

Access ions Department 
National Lending Library 
for Science a.nd Technology 
Yorkshire, England 

Exchange Section 
National Lending Library for 
Science and Technology 
Boston Spa 
Yorkshire, Great Britain 

National Reference Library of 
Science and Invention 

25 Southampton Buildings 
London, W. C. 2, England 

The Institute of Mechanical Engineers 
1 Birdcage Walk 
Westminister, London S. W. 1 
England 
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G ranvi He Berry, Esq. 
Depal"tment of Transportation 

& Environmental Planning 
The Univel .... sity of Birmingham 
P.O. Box 363, Birmingham 15 
Coventry, England 

Dr. Barbara Strutz, Director 
Deutsche Forschungsgemeinschaft 
I<ennedya Hee 40 
5320 Bad Godesberg bei 
Bonn, West Germany 

Technische Informationsbibliothek 
und Bibliothek der Technischen 

Hochschule 
Hannover, Den 
Wel'fengarter 1, Germany 

Deutsche Forschungsgemeinschaft 
5320 Bad Godesberg 
Kennedyallee 40 
Germany 

Gese llschaft fur Kernforschung M. B. H • 
75 Karlsruhe 
Postfach 947 
Germany 

Civil Engineer'ing Department 
The University 
Glasgow, W.2, Scotland 

Civil Engi.neering Department 
Royal College of Science & Technology 
Glasgow, Scotland 

Central Library 
Indian Institute of Technology 
P.O. Box 362 
Kanpur, India 
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publications Officer 
Central Mechanical Engineering 

Research Institute 
Durgapur 9, India 

Yogenclra K. Sharma 
Government Engineering School 
Jabalpur, India 

Professor B. B. Parulekar 
Mechanical Engineering Department 
Indian Instib.lte of Technology 
Bombay, India 

The Librarian 
Central Library 
University of Roorkee 
Roorkee - Uttar Pradesh 
India 

Central Mining Research Station 
Barwa Road, Post Box No. 50 
Dhanbad, Bihar 
India 

Regional Engi.neering College 
Waranga I Andhra Pradesh 
Kazipet P.O. 
India 

Serials Department 
Main Library 
University of Queensland 
St. Lucia, Brisbane, Australia 

The Librarian 
Wollongong University College 
Northfields Lane, N. Wollongong 
New South Wales, Australia 

Librarian (Orders Department) 
University of Western Australia 
Nedlands, Western Australia 
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Serials Department - Library 
Univol"~.;ity of New South Wales 
P.O. [30x'l 
l<ol1sington, N. S. W • 
2088 Austr'alia 

The Ubl"ary 
University of the Witvvatersrand 
Jan Smuts Avenue 
Johannesburg, South Africa 
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