







October 3, 2002
Memorandum
To: Terry Carlstrom, Regional Director, National Capital Region, National Park Service 

From: Robert J. Kapsch, National Park Service Senior Scholar in Historic Architecture and Historic Engineering

Subject: Trip Report to the United Kingdom, August 27, 2002 to October 3, 2002

Background  On January 23, 2000, I entered into an agreement which called upon me, amongst other things, to undertake research on historic American engineering and architecture subjects, particularly related to early American canals and other historic engineering and architecture subjects.  The purpose of this research was to undertake publications, both books and articles, that added to our understanding of early American historic architecture and historic engineering.

In April 2002, I undertook a research reconnaissance trip to London, largely utilizing annual leave and my own funds, to assess the potentials of such archives in London as the Institution of Civil Engineers (ICE) and others.  This reconnaissance determined that there were significant untapped research resources that would be extremely useful, almost vital, in undertaking comprehensive research on early American historic architecture and historic engineering.  For example, ICE owns the only existing manuscript of the notebooks of William Weston, frequently called the father of American canals – one of the few documents created by Weston that still existed.  Weston was one of the many British engineers to come to America who provided the original engineering services that established the early engineering works in America, such as the Union Canal (Pennsylvania) or the Middlesex Canal (Massachusetts), both of which Weston had worked on.  ICE also was found to have an outstanding collection of original engineering books which subsequently influenced early American engineering and architecture books, such as the early works of James Brindley, the first British engineer to construct a canal in Britain, or the extensive papers of John Smeaton, the first individual to refer to himself as a civil engineer.  ICE also was found to have other interesting documents, which might be called flotsam – documents that originated in America but have survived in British archives.  Charles Peterson’s rule was that of 100 documents sent to 100 libraries and archives, perhaps three would still exist 50 years hence.  American documents that make it to Britain tend to survive because the institutions in Britain are old and well organized and because there is not much interest in these documents by the typical British library user and therefore there is not much potential for their abuse.  One example is the 1936 address of Smeaton’s biographer, Kirby.  Although I had a copy of his 1936 paper on John Smeaton (published by the American Newcomen Society), at ICE I found a copy of an address which he gave to the New Haven Engineer’s Society in 1936– virtually unobtainable in the U.S.  This is even more true now that the American engineering societies have abolished their library which had previously existed at their headquarters in New York.  ICE had a difficult time finding this paper but it was in their computer inventory and eventually they found it, bound with other foreign civil engineering reports of the period.
      INTERNET searches of the catalogs of the British Library at the British Museum, the Royal Society, and the Imperial College (and others) revealed similarly rich collections of books, drawings and documents relevant to the early American history of architecture and engineering.

      Other reasons made a London research visit very appealing and necessary.  For example, ICE had just published their English Biographical Dictionary, unobtainable in the United States.
   While in London  I was able to obtain a copy of this publication at ICE Headquarters at One George Street, Westminster.  It probably is not sold anywhere else.  This publication is extremely well done and is important to my research (the Potomac Canal Company, for example,  had numerous British engineers as consultants, including James Brindley, William Weston, Captain Christopher Myers, Benjamin Henry Latrobe, Nicholas King and perhaps others). In addition, this publication, edited by Sir A. W. Skempton, provides a model for the American Society of Civil Engineers (ASCE) History and Heritage Committee for their publications series.  As a member of the ASCE History and Heritage Committee (another of my official responsibilities under the January 23, 2000 agreement) this book has been a source of discussions between myself and History and Heritage Committee Chairman Henry Petroski and Deputy Chairman Bernie Dennis.  Other publications, unavailable in the United States, were procured such as Edward Paget-Tomlinson’s The Illustrated History of Canal & River Navigations,
 bought at the canal bookstore at Camden Town, London, and which includes one of the few available canal glossaries.
  In addition, because many publications pertaining to early engineering and architectural history are pamphlets, they are not widely available outside Britain.  A visit to Britain, it was felt, would reveal other pamphlets and documents not available in the United States.

      A further reason for a trip to Britain was the existence of nineteenth century prints of American canals that are difficult or even impossible to find in the United States.  Nineteenth century prints are important to much of the early American historic architecture and historic engineering research which I have undertaken because much of this history was pre-photography.  Further, these prints frequently had a significant role in the development of the canal project.  Illustrations are considered essential for talks which I am expected to give, such as to the National Canal Museum in March 2002 on the history of the Potomac Canal Company or to the American Society of Civil Engineer’s 150th anniversary convention, on the history of the Chesapeake and Ohio Canal’s Monocacy Aqueduct or the origins of American civil engineering at the beginning of the nineteenth century.  In my reconnaissance visit to London, I found that early prints of American subjects were very easy to obtain, for example at the shops of Camden Town or near Marble Arch.  These shops had early American views of canals which were not of particular interest to their English shoppers but of great interest to me.  I bought five prints at modest prices which I made into 35 mm slides for future presentations on early American canals.

      Finally, there was the possibility of visiting sites outside London that would be helpful in my research on early American historic architecture and historic engineering.  One site that was very strongly recommended to me by Robert Vogel, former Smithsonian Institution curator of civil and mechanical engineering, was the Great Dorset Steam Fair, billed as the largest such steam fair in Europe, but probably the largest such event in the world.   This would be of interest to me because the development of the steam engine paralleled that of the canal and that steam engines were frequently used in construction in the early nineteenth century, such as in powering pumps to dewater cofferdams or in powering early canal boats.  In addition, the Great Dorset Steam Fair was a very large example of heritage tourism, the principle outlet of my research on historic architecture and historic engineering.  A second example is Portland Quarry, perhaps the most famous quarry in Britain.  This quarry has been made into an outside museum and as such may have tremendous lessons for the National Park Service (NPS) for such sites as Government Island (a cooperative NPS program with Stafford County, Virginia) and Seneca Quarry (adjacent to Chesapeake and Ohio Canal National Historical Park and owned by the Maryland State Park system).  Government Island is the oldest building stone quarry in the Potomac Region and supplied building stone for the White House and the Capitol.  Seneca Quarry is almost as old, having been established in the late eighteenth century.  In addition, the principal British Waterways sites, including the British Waterways archives, are both outside of London, at Gloucester and Ellesmere and were additional examples of needed site visits.
Approvals  Official travel overseas requires special approval and in early July 2002 I began initiating the necessary forms for securing those approvals.  The National Park Service Office of International Affairs is the office that administers the process for securing these approvals.  In fact I secured two levels of approvals for this trip.  I read the policy transmitted to me by the Office of International Affair and the policy stated that, “…if you were a GS-14 or above and were traveling with four or more employees, than you required your travel to be approved by the Assistant Secretary for Fish, Wildlife and Parks.”  Since I was not traveling with other employees, I read this policy statement as not requiring approval by the Assistant Secretary.  Apparently other NPS officials read the policy the same way since my official request for international travel (form 1115) was sent to the Deputy Director of the National Park Service, Donald W. Murphy, and approved by him on July 9, 2002.  Based on that approval I bought tickets for the travel and initiated and other actions.  It was only later, on July 24, 2002, that I learned that the Office of International Affairs had sent my travel request to the Assistant Secretary and that the Assistant Secretary had not approved it but had sent it back with specific questions. Apparently the official policy is, “… if you are a GS-14 or above, or  were traveling with four or more employees…”  I initiated a memorandum (See Attachment ) that answered these questions and resubmitted my travel request back through channels on August 1, 2002.  At that time I was in a position of having expended funds for travel (believing that the international travel request had been approved by the Deputy Director of the NPS) but having been subsequently been informed that the Assistant Secretary had not approved it.  There was some nail biting on my part but on Thursday, August 22, 2002, four days before I was scheduled to depart, I was informed that the Assistant Secretary had approved my travel.  There was also a discrepancy between dates of departure.  My initial request for approval set the date of departure at Thursday, August 29, 2002.  My wife subsequently bought non-refundable tickets for departure on August 27, 2002 at a substantial savings over departure two days hence.  This was corrected in the second travel request and travel orders but the first date had been entered into the tracking system.  Nonetheless, this two day discrepancy caused no problems.  While my request for international travel was being processed, a new policy was promulgated requiring thirty-seven working days for all requests for international travel sent to the Assistant Secretary.

Distinguished Service Medal and Departmental Convocation  While my request for international travel was being processed I received notification that I had been selected to receive the Department of Interior’s Distinguished Service Medal, the highest award of the Department of Interior.  Further, I was to receive this medal on September 4, 2002, at the Departmental Convocation.  This conflicted with my requested international travel and through Paula Platz, National Park Service Personnel Division, it was arranged that I would have a private medal presentation by Assistant Secretary Mansen.  This occurred on Monday, August 26, 2002 at 1.30 p.m.  Besides Assistant Secretary Craig Mansen, the ceremony was attended by National Park Service Fran Manella and Regional Director  Terry Carlstrom and was held  in Assistant Secretary Mansen’s office.

Tuesday, August 27, 2002  I took four hours annual leave in the morning and left  my house for BWI airport at 12.15 p.m.   I arrived at BWI at approximately 1.15 p.m. and departed at 3.55 p.m. at U.S. Airways Flight Number 371, arriving Philadelphia at 4.30 p.m.  We left Philadelphia at 5.55 p.m. arriving Gatwick Airport the next morning at 6.10 a.m.  The connecting flight at Philadelphia was somewhat troublesome but substantially less expensive than a direct, non-stop flight from Dulles or BWI to England.

Wednesday, August 28, 2002  After arrival, customs, and baggage retrieval, I rented a car and drove to the Museum Inn in Farnham, Dorset County.  Since this was across country without the benefit of a Motorway (i.e. Interstate equivalent) we didn’t arrive in Farnham until approximately 12.30.  Most of the afternoon was spent catching up on the sleep we missed the night before.

Thursday, August 29, 2002  Part of the timing of this trip was to attend the Great Dorset Steam Fair, just south of Farnham.  This was highly recommended to me by Robert Vogel, the former curator of civil and mechanical engineering at the Smithsonian Institution.  Vogel recommended Dorset to me because of my interest in the development of early engineering history in general and the beginning of the industrial revolution and because he knew that I was a Director of the Society of Industrial Archeology (SIA) and therefore highly interested in early steam engines.  In fact, Dorset is probably the largest such fair in the world.  No where else could you see such an assembly of early operating steam engines.  As an historian of technology, steam and steam powered vehicles are crucial to the development of the industrial revolution.  At Dorset we were able to see numerous steam traction engines, steam powered scrapers, steam powered buses, and steam powered trucks, steam rollers and other early examples of construction machinery.  Further, virtually all of this equipment was operational.  Nowhere in the United States would it be possible to see even a small representation of what was demonstrated at Dorset.  Virtually all of this equipment was pre-1930 and some much earlier.

Friday, August 30, 2002 (FLEX).  We traveled to Kimmeridge where we stayed with friends of Perry’s family, Damaris and John Mansell, owners of a 2,000 acre family estate on the coast.  There is some evidence of early nineteenth century industrial archeology surviving on the estate, predominantly building stone quarrying (kammerock) and shale mining.  The shale was mined from underground pits and taken to the coast via three railroads, traces of which remain.  The shale was then loaded on ships and hauled away for burning.  This was discontinued in the early twentieth century partially because of the very high sulphur content of the shale and partially because of the less expensive coal from the midlands that became available.
  An early hydraulic cement, called Medina cement, was reported to be burned in this location.

Saturday, August 31, 2002.  We examined several early examples of grand English manor homes in the vicinity, specifically Smedmore, the ancestral home of Damaris and John Mansell and others.  Although these homes dated from an earlier time they were essentially late eighteenth century Georgian in appearance.

Sunday, September 1, 2002.  We drove to the Isle of Portland to examine the building stone quarries there.  This side trip was occasioned by my assignment to the Government Island Committee, a committee of Stafford County sanctioned by the National Park Service (the Director of the National Park Service was an ex officio member of that committee and was represented at all committee meetings).  In developing recommendations for Government Island, the historic quarry for the Capitol and the White House, the committee was greatly influenced by the quarry sites on Portland Island, as revealed by the island’s INTERNET site.  This side trip was to visit the Portland Museum, inspect the types and amounts of interpretation that existed on the island, pick up copies of brochures and interpretative brochures that could be used as models for Government Island and similar activities.  This was done.  The Portland quarries are much more extensive than Government Island, having been worked from the Roman times up to the present.  Late nineteenth and early twentieth century quarrying have apparently abolished remnants of earlier quarrying techniques, unlike Government Island.  The greatest impetus to the development of the Portland quarries came from the Great London Fire of 1666 and the subsequent rebuilding of London, especially Sir Christopher Wren’s decision to build St. Paul’s from Portland Stone.  Presently, the quarries are interpreted by interpretative signs along hiking trials around the island and brochures sold at the Portland Museum.
  Pamphlets are also available on various facets of stone quarrying at Portland.
  The principal entrance to the town of Portland has an exhibit of cut blocks of Portland stone and an erect derrick.  Copies of brochures and other materials pertaining to the Isle of Portland were sent to principal members of the Government Island Committee, such as Mr. C.M. Williams, Executive, Stafford County, and Rex Scouten, Former Curator of the White House and Chairman of the Government Island Committee, as potential models for brochures that will be developed for Government Island.  After visiting the Isle of Portland, we drove northeast to London, staying at the George Inn in Odihan, Hants, outside of London.

Monday, September 2, 2002 (Holiday).  We drove up from Odihan on the M-3 Motorway.  We dropped the rental car at Marble Gate and proceeded to our apartment.

 I decided to rent an apartment instead of utilizing a hotel in London, due to the high cost of accommodations in London.  I decided that I would restrict expenditures against the non-Governmental entity (i.e. the National Institute of Building Sciences) funding this trip to U.S. Government per diem limits although there are no regulations requiring that I do so.  That is, reimbursement for travel for this trip was from the National Institute of Building Sciences (NIBS), which receives its income from Government appropriated sources but pays its travel based on actual expenses not limited to Government per diem limits.  Despite this, I decided to voluntarily limit my expenses to Government per diem limits.  The problem with this approach is that London is very expensive and although the Government per diem and M. I. & E. rates
 seem high, they don’t cover the cost of living in London.  London is very expensive.  A taxi, for example, from one’s location to, say, the British Library could easily be £ 20 (U.S $32).  Round trip via taxi would use up much of the daily M. I. & E.  Meals are also very expensive in London.  Moderate restaurants for lunch can be U.S. $ 50 and for dinner U.S. $ 100.  Renting an apartment was a means of making funds go further within the allowable Government per diem and M. I. & E.  It is difficult to get a decent hotel at Government rates and M.I. & E. allowance doesn’t cover the actual cost of eating out, taxi cabs, etc.
  The down side of this is approach is that it took a considerable amount of my own time to arrange this apartment.  There is also a financial risk as I had to put up a security deposit.  However, once arranged, it allowed me to eat some meals at home, take the Underground to the various libraries instead of taxis and so forth.  
      The typical research day would begin with an hour reviewing research notes and search strategies.  British libraries typically don’t open until 9.30 a.m., later than their American equivalents.  They also tend to close earlier, usually much earlier.  It usually took me approximately forty-five minutes to travel to the various libraries used.  Once at the library, I would stay there until approximately an hour or a half an hour before quitting time (usually 5 p.m.).  To maximize research time under compressed British opening hours, I rarely ate lunch.  In the evening I would spend one to two hours transposing research notes and related matters.  Typically this schedule would mean that I would spend ten to eleven hours per day on research.

Tuesday, September 3, 2002.   I visited the Library and Archives of the Institution of Civil Engineers (ICE),  perhaps the most extensive civil engineering library and archives in the world.  The catalog of ICE is available on the INTERNET and also accessible through Smeaton’s, British Civil Engineering, 1640-1840.
  The ICE has an incredible number of early engineering publications unavailable elsewhere.  I was able to review [James Brindley’s], The History of Inland Navigations, Particularly that of the Duke of Bridgewater, illustrated with Geographical Plans … the Whole shewing the Utility and Importance of Inland Navigation;
 John Smeaton’s, The Miscellaneous Papers of John Smeaton, Civil Engineer, F,R.S., Comprising his Communications to the Royal Society, printed in the Philosophical Transactions;
 John Phillips’, A General History of Inland Navigation, Foreign and Domestic,  containing a complete account of the canals already executed in England, with considerations of those projected; to which are added, Practical Observations, the whole illustrated with a map of all canals in England and other useful plates;
 George Semple’s, A Treatise on Building in Water, In Two Parts.  Part I.  Particularly relative to the Repair and Rebuilding of Essex Bridge, Dublin … Part II.  Concerning an Attempt to contrive and introduce quick and cheap Methods, for erecting substantial Stone-building and other Works, in fresh and salt Water [etc.];
 John Robison’s, A System of Mechanical Philosophy;
 Thomas Tregold’s, Stone-Masonry and Stone-Cutting;
 and Charles Labelye’s, A Short Account of the Methods made Use of in Laying the Foundation of the Piers of Westminster Bridge, With an Answer to the chief Objections that have been made thereto … .
  These publications were English but greatly influenced early American canal builders.   The advantage of using the ICE archives was that you could review this very large number of relevant early engineering texts in one location and arrange for copying of pertinent parts – something that could not be accomplished at any library in the United States.
      In addition, at ICE I was able to buy four regional guides to civil engineering in the United Kingdom that are not available in the United States.
   Also, while at the ICE Archives, I was able to clear up a matter relating to the Potomac Aqueduct (1835-1840), the subject of my paper to be presented to the First International Conference on Construction History.  The ICE INTERNET site showed two government reports for the Potomac Aqueduct, 1837 and 1838.  I was not aware of a report issued in 1837 on the Potomac Aqueduct.  While at ICE I asked to see these two reports.  In fact, they had the 1838 report and the 1873 Corps of Engineers publication (the date was juxtaposed to 1837 in the ICE computer system).  Therefore, I was relieved to find that I was not missing a critical report.

Wednesday, September 4, 2002.  On Wednesday, September 4, 2002, I visited the Imperial College Library, in South Kensington
, having first searched their INTERNET catalog before I left the U.S.  The Imperial College was recommended to me by Professor Emory Kemp of the Institute for the History of Industrial Archeology and Technology.  In fact, the Imperial College Library was extremely useful.  For books post-1850, they have an open stack access policy while pre-1850 books must be delivered to your desk.  Access time was from five to ten minutes!  Access time for the Library of Congress or the British Library is usually an hour or more.  Xeroxing is available at 8 cents per copy, a great bargain for any country!  In addition, Imperial College Library maintains special collections on early engineering technology unavailable elsewhere in the country or the world.
      Imperial College Library, as well as other British libraries, has a great deal of what I call “flotsam.”  That is, reports and publications originating in the United States that have some how washed up on the shores of Britain.  Because the typical British student is not very interested in American subjects, these publications tend to have a longer shelf life than their cousins in American libraries.  One example is Charles Rufus Harte’s, Connecticut’s Canals.
  This is probably the finest monograph written on Connecticut canals but did not appear on any of the American bibliographies that I have consulted prior to this trip.  This is a typical reference that is essential for developing the essays required for the W.W. Norton book.  This reprint was totally xeroxed.  Another example of the “flotsam” factor is Noble E. Whitford’s, Supplement to the Annual Report of the State Engineer and Surveyor of the State of New York … Two volumes, 1905.
  This is the standard history of the New York State canal system, including the Erie Canal.  The only volume in the Washington, D.C. area is at the Library of Congress and that copy is, “lost.”  It is not available through antiquarian book exchanges, such as abe.com.  In contrast, this volume, donated by the author, apparently has never been used as several of the pages have never been separated.  I extensively xeroxed this basic reference.

      Besides the documents dealing with American canals, the Imperial College Library has more traditional fare, such as Kathleen M. Evans’, James Brindley, Canal Engineer: A New Perspective.
  This has an extensive genealogy of James Brindley’s extended family and is potentially helpful in locating the nephew of James Brindley, also called James Brindley, who worked on the Susquehanna Canal (Maryland), the Potomac Canal (Maryland and Virginia), perhaps the Santee Canal (South Carolina) and perhaps others.  This book was xeroxed.

      The Imperial College Library also has relevant pre-1850 publications, such as J. Cary’s. Inland Navigation; or Select Plans of The Several Navigable Canals Throughout Great Britain …;
 John Phillips’, A General History of Inland Navigation, Foreign and Domestic, containing a complete account of the canals already executed in England, with considerations of those projected; to which are added, Practical Observations, the whole illustrated with a map of all canals in England and other useful plates.
  William Fairbairn’s, Remarks on Canal Navigation Illustrative of the Advantages of the Use of Steam as a Moving Power on Canals,
 was of some interest, particularly the illustrations for potential use in the W. W. Norton book. A few reviewed books were found less than helpful, such as David Tew’s, Canal Inclines and Lifts
 because of their exclusive English orientation.

      From these books I xeroxed 300 pages at Imperial College (i.e. 600 pages of text) for my research use.

Thursday, September 5, 2002.  On the following day, I returned to Imperial College Library and continued my extensive xeroxing of  Noble E. Whitford’s, Supplement to the Annual Report of the State Engineer and Surveyor of the State of New York … Two volumes, 1905.  This extensive xeroxing could be criticized (because one might say that it is available in the U.S.) but Whitford’s work is the definitive history of the New York canals. It is unavailable in the Washington, D.C. area (although listed in the Library of Congress’ holdings).can not be bought on the abe.com or similar services and is not available in reprint.  A few other “finds” were also in the Imperial College Library, such as Abert’s Report in reference to the Canal to Connect the Chesapeake and Ohio Canal with the City of Baltimore.
    This report is available in the Washington, D.C. metropolitan area, but usually in microfilm and rarely with the accompanying map.  In contrast, the Imperial College Library’s copy was totally intact and the pages had not been slit apart, indicating that this copy of the report had not been read.  This was xeroxed.  Another find was Gene D. Lewis’ Charles Ellet, Jr., The Engineer as Individualist.
  Ellet had, of course, worked on both the Erie Canal and the Chesapeake and Ohio Canal in  his younger days.  He was, for example, the Assistant Engineer for the Fifth Residency of the Chesapeake and Ohio Canal, which included the construction of the Monocacy Aqueduct, now the subject of a $6 million National Park Service renovation.  This book is probably available in the libraries of Washington, D.C. but I had not seen it.  This was partially xeroxed.  At Imperial College Library on September 5th, I xeroxed over 300 pages, that is, over 600 pages of text.
      In the evening, we prepared to drive to Gloucester to see one of the two British Waterways Museums in the country and visit one of the two British Waterways archives.  On the way to pick up the rental car near Marble Arch, I stopped at Biblion near Bond Street
 and bought a colored print of the James and Kanawha Canal at Richmond for £ 22.
  In April, I had bought a rare colored print of the Chesapeake and Ohio Canal at the same location.  These prints will be used for the W.W. Norton book and 35 mm color transparencies will be made from them and used for needed illustrations for talks that I have to give, such as at the 150th anniversary conference of the American Society of Civil Engineers (ASCE) in Washington, D.C. in November 2002.  Since these talks deal with subjects that precede the invention of photography, it is difficult to assemble adequate illustrations and when they become available, such as those bought at Biblion, I always buy them when I am fortunate enough to locate such prints since engravings of early American canals are difficult to find.   To date, I have bought approximately six of these engravings in London.

Friday, September 6, 2002.  On Friday, September 6, 2002, I visited the British Waterways National Canal Museum at Gloucester, approximately ninety or so miles northwest of London.  The museum was dedicated in 1988 and occupies one of the corn warehouses in Gloucester Port.  After the repeal of the Corn Acts, in 1840, corn was again allowed to be imported into the country.  The large masonry six story warehouses at Gloucester Port were constructed to house this cargo.  One of these very large warehouses has been turned onto the British Waterways Canal Museum.  Entrance to the museum is through a mock-up of a canal lock.  The museum has extensive number of interactive computer terminals, such as on how to design a canal or how to decorate a canal boat.  The museum itself was very impressive.  The archives at the museum were disappointing.  No catalogs have been issued, an INTERNET catalog is not scheduled of the archives until two year hence and, after discussing the British Waterways archives with the archivist, that the archives are British canal specific, i.e. that it doesn’t including engineering works of interest to American canals.  The bookstore, however, had general information publications of use to my research.

Saturday, September 7, 2002.  Off.

Sunday, September 8, 2002.  We returned to London, leaving the Cotswolds at approximately 7.30 a.m. and arriving at the automobile rental agency at 11.00 a.m.

Monday, September 09, 2002.  I went to the British Library on Euston Road.  The British Library opens at 10.00 a.m. on Mondays.  I left the apartment a little after 9 a.m. and arrived at the British Museum at opening time.  Unfortunately the British Library induction computer system was down.  The British Museum makes it very difficult to gain a reader card.  That is, the British Library actively tries to discourage people from using their collections.  Typically, you must show that you have tried all other libraries before you are granted access to the British Library.  You must also show that you are a serious researcher and other factors.  I didn’t have any problems in gaining access, although it took me over an hour to do so.  Once in the reading rooms, you order the books that you desire via a computer system.  I had searched the British Library computerized catalog before leaving the United States and therefore had specific citations on all the books that I wanted to look at.  However, the computer system required about an hour to enter a moderate amount of books to look at, approximately eight.  In some cases, the British Library computerized catalog indicated that the books that I had listed on my INTERNET search were not in the British Library.  In some cases the books that I requested had to be ordered in a separate reading room, such as Rare Books or Science and Technology.  The literature that the British Library gave each newly registered reader indicated that books would be provided to the service desk within an hour or more after having been ordered – my experience was that the earliest book that I received on that first day was delivered in two and a half hours, even though it was listed, “on site.”  In short, ordering books from the British Library is a problem, perhaps the best strategy is to order the books the afternoon before you need it.

      Saying all this, the British Library has numerous outstanding books worth the wait and perhaps not available at any other library.  A very good example of this is George T. Walch’s, Plates to Accompany Notes on Some of the Chief Navigable Rivers and Canals in the United States and Canal (Madras, India: 1879).
  This publication was developed by an English engineer, George Walch, who was sent on a tour of American canals in 1879.  He was hosted by the American Society of Civil Engineers (ASCE) and received numerous original engineering drawings of the canals visited.  He then had these drawings traced and published in this book.  This publication is very extraordinary as it includes these oversize engineering drawings of select aspects of American and Canadian canals – drawings previously unknown to American historians of technology.
   Unfortunately the companion volume, George T. Walch’s, Notes on some of the chief Navigable Rivers and Canals in the United States and Canada, made for the Government of Madras, during a tour in 1876,
 could not be located through the British Library computer system although it had been identified on the INTERNET.  This volume was later located.
      Not all of the books reviewed at the British Library were of this caliber.  John A. Fairlie’s, “The New York Canal,” American Academy of Political and Social Science, January 1908,
 was only of marginal interest in understanding the construction and technical aspects of the Erie Canal.  Charles Allen’s, Two Hundred Tables of Elevations Above Tide-Level,
 provides authoritative elevations and little more of interest for a canal historian.  Charles Weathers Bump’s Down the Historic Susquehanna, A Summer Jaunt from Oswego to the Chesapeake,
 is a casual travelogue with little comment of historic Susquehanna- related canals. Henry Poor’s, History of the Railroads and Canals of the United States of America, exhibiting their Progress, Cost, Revenues, Expenditures and Present Conditions,
 provides, despite its name, very little information on canals.

      Two other books were reviewed this day at the British Library, David Stevenson’s, Canal and River Engineering being the article “Inland Navigation,” from the eighth edition of the Encyclopedia Britannica,
 and David Stevenson’s, The Principles and Practice of Canal and River Engineering
  Both of these deal with latter nineteenth century barge canals rather than early nineteenth century navigation canals.  While at the British Library, I purchased Ann Summers’ How to Find Source Materials: British Library Collections on the History and Culture of Science, Technology and Medicine

Tuesday, September 10, 2002.  I went to the Royal Society located at 8 Carlton House Terrace, London SW 1.  The Royal Society is essentially the equivalent of the American National Academy of Sciences, albeit much older.  It is also the repository of John Smeaton’s drawings – Smeaton being the first man to call himself a civil engineer and, with James Brindley, very responsible for introducing canal technology into Britain in the eighteenth century.  Some of Smeaton’s drawings have been published in the three volume set of his reports issued after his death by the Institution of Civil Engineers.  However, these published drawings did not include any of Smeaton’s canal drawings.  The unpublished canal drawings are located within the library of the Royal Society.
      Smeaton’s drawings at the Royal Society are bound in six volumes and have been catalogued by the Newcomen Society in 1950.
  I reviewed Volume V, Canal works, sluices, and harbours, and Volume VI, Canals and river navigations.  Based on this review, I asked the staff of the Royal Society to provide me with a quote on providing me with black and white, 8 x 10 inch reproductions of five drawings.

      I also visited the Imperial College Library in South Kensington and continued xeroxing reference materials on early canal engineering.  Over two hundred copies were xeroxed (i.e. 400 pages).  I also began working on American Canals.  The Imperial College Library has collected a twenty year run of this journal.  Normally it would be unusual to go to England to review an American Journal, but in this case a continuous run of American Canals is difficult to gain access to.  The Library of Congress has copies but these are delivered from an off-site location and delivery time is in excess of forty-eight hours and volumes must be ordered individually.  Here at the Imperial College Library, American Canals are stored in open stacks some half dozen steps from the reading areas and another dozen steps from the xerox facilities which cost less than half of what the Library of Congress charges.  American Canals has two types of material of interest to me: notice of recently published canal books including reviews and short histories of some of the more obscure American canals.

Wednesday, September 11, 2002.  Went to Imperial College Library and continued working on American Canals.  Almost as soon as I arrived there was an order to evacuate the building.  We were allowed back in approximately half an hour later.  Xeroxed some 200 copies.
Thursday, September 12, 2002.  Went back to Imperial College Library and completed last xeroxing on American Canals.  I ordered a large scan of the map accompanying J. J. Abert’s report, Report in reference to the Canal to Connect the Chesapeake and Ohio Canal with the City of Baltimore.
  In the afternoon I proceeded to the British Library where, in the Humanities One Reading Room, George T. Walch’s, Notes on Some of the Chief Rivers and Canals in the United States and Canada.
  This is a very remarkable document that is probably only available in London.  I had xeroxed the sections of the report dealing with the Morris Canal Inclined Planes and the Chesapeake and Ohio Canal Inclined Plane in Georgetown.  The later report, for example, has never been included in the extensive library on the Chesapeake and Ohio Canal maintained by the Chesapeake and Ohio Canal National Historical Park.  I also ordered, for delivery the following morning, Walch’s companion volume, Plates to Accompany Notes on Some of the Chief Navigable Rivers and Canals in the United States and Canal (Madras, India: 1879).
  I had previously reviewed these plates and intended to order reproductions of them to take back to the United States.

      I also ordered Xerox copies of pertinent parts of Leveson Francis Vernon-Harcourt, Rivers and Canals, the Flow, Control, and Improvements of Rivers and the Design, Construction, and Development of Canals Both for Navigation and Irrigation, (Two Volumes, 1896)
 and his A Treatise on Rivers and Canals relating to the Control and Improvement of Rivers and the Design, Construction, and Development of Canals, (1882).
  I had xeroxed Vernon-Harcourt’s comments on the Morris Canal inclined planes and the Georgetown inclined plane of the Chesapeake and Ohio Canal Company, a much larger structure.  Whereas the Morris Canal inclined planes hauled the canal boat up the plane without the water, the Georgetown Plane hauled the boats up the ramp with the water in place – a much heavier load.  The Georgetown Inclined Plane was designed in this manner because the Chesapeake and Ohio Canal Company wanted to avoid hinged canal boats, as was were used on the Morris Canal, and wanted to avoid the distortion of the hulls (called “hogging”) caused by the boats being mounted on a few structural supports rather than uniformly supported, as it would be in the water.

      I also joined the Newcomen Society which is headquartered at the Science Museum (adjacent to the Imperial College).
  The Newcomen Society is an organization for the study of the history of engineering and technology.  Many of the publication which I have used in my research have been from the Newcomen Society.

Friday, September 13, 2002 (FLEX). Walch’s companion volume, Plates to Accompany Notes on Some of the Chief Navigable Rivers and Canals in the United States and Canal (Madras, India: 1879),
  was not available at Humanities Reading Room One, although I had ordered it the day before.  I was unable, therefore, to make copies.  I therefore went to Rare Books and ordered several of the books on my search list.  These included An historical account of the rise … and present state of the Canal Navigation in Pennsylvania … (1795),
 and William Strickland’s, “Reports on canals, roads, and other subjects, made to the Pennsylvania Society for the promotion of internal improvement (1826).
  This report is very important to early American canals.  The Pennsylvania Society for the Promotion of Internal Improvement had sent Strickland to England in 1825 to study the industrial revolution.  His report, this report, contains not only the narrative but seventy-two plates of drawings prepared by Strickland.  These drawings are quite beautiful and illuminating.  Unlike the Library of Congress, the British Library allows the reproduction of its rare books, although the copying must be done by their staff.  I therefore was able to arrange for copies of the most pertinent plates.  I will use them in, for example, The Illustrated History of American Canals, and elsewhere.

      One title which I was not familiar with was William Strickland’s Reports, Specifications, and Estimates of Public Works in the United States (London: 1841).
  Besides English engineers heading to America (Weston, Latrobe, Myers, King, etc.), there were also American engineers that went to England and stayed for protracted periods and published in the London book market (Robert Fulton, William Strickland).  Strickland’s book cited here is one example of this.  This book contained specifications, costs and other material on the Philadelphia Gas works, the dam of the James River and Kanawha Canal, a typical eight foot lift lock on the James and Kanawha Canal, aqueducts across the Rivanna River and numerous other subjects.  I arranged for copies to be made of this material but unfortunately the accompanying Atlas Folio of detailed engravings is not amongst the holdings of the British Museum.  I plan to check the Institution of Civil Engineers and the Imperial College Library for this publication.

      From the INTERNET, I also knew that the British Library owned The article “Canal” extracted from vol. 6 of Rees’ Cyclopædia…
  I wanted to compare this document with a 100 + page copy of such an article which I had received from the estate of Neal FitzSimons, former Chairman if the American Society of Civil Engineers’ History and Heritage Committee.   This article was quite good but unfortunately Neal FitzSimons had not indicated on it the origin or its author, and therefore it was unusable because of the lack of a citation.  It was, however, an important article.  At the beginning of the nineteenth century, encyclopedia entries played a crucial role in developing canals and other types of improvements both in America and England.  Access to early encyclopedias in the Library of Congress is, for some reason, incredibly difficult.  From the British Library copy, I was able to confirm that this article came from Rees’ Encyclopedia of 1806 and that it was authored by John Farey.
         
      Other publications viewed at in the Rare Book Reading Room included Elkanah Watson’s History of the Rise, Progress, and existing Condition of the Western Canals in the State of New-York …
 and Charters of the Union Potomac Company
 and others.
Sunday, September 15, 2002.  On my reconnaissance trip to London last Spring, I discovered that the Camden-Market had a number of nineteenth century prints relating to canals in general and American canals in particular.  This was fortuitous as it is difficult to find such prints in the United States and I have 35mm color slides made from them and use them for illustrations such as the March 2002 presentation in Scranton, Pennsylvania,
 or the presentation to the 150th annual convention of the American Society of Civil Engineers (ASCE) in November 2002,
 or the paper to be delivered to the First International Conference on Construction History to meet in January 2003.
  Three mounted prints were found depicting the James and Kanawha Canal, the Baltimore and Ohio Railroad close to the Chesapeake and Ohio Canal and the Antietam Mill.
  The second group of prints were primarily encyclopedia cuts from nineteenth century encyclopedias.

Monday, September 16, 2002.  In the morning, I picked up copies of the drawings of the Maryland Cross-cut canal that I had ordered the week before at the Imperial College Library.
  While at the Imperial College Library, I reviewed the water colors and other drawings prepared by Philip Henry Whitton of “Canal Utensils,” c. 1794.
  These drawings were in a manuscript book of 88 leaves and drawn from tools used on the Warwick and Birmingham Canal Company, for which he was clerk-accountant (1793-1800) and engineer (1797-1800).
  Most of these drawings are ink and water color.  Although of English canals tools, they are very similar to what was used on American  canals.  Arranged to have approximately a dozen of these water colors to be color xeroxed by the Library.  Later, in the United States, I will have 35 mm color slides made of these.

      At the Rare Book Reading Room at the British Library, I arranged to have approximately twelve engineering drawings copied of the Morris Canal incline and the Chesapeake and Ohio Canal incline in Georgetown copied and to be sent to me at my home from Walch’s, Plates to Accompany Notes on Some of the Chief Navigable Rivers and Canals in the United States and Canada.

      Also at the Rare Book Reading Room, I ordered and extensively copied An historical account of the rise … and present state of the Canal Navigation in Pennsylvania … (1795),
 with particular emphasis on William Weston’s engineering reports included, and Report, on the examination of Canal routes from the Potomac River to … Baltimore, especially in relation to the supply of water… (1837).
  Also reviewed, but not copied, was Samuel Ware’s [A collection of views, newspaper cuttings, and manuscript notes relating to bridges and canal].
  This publication had a few illustrations of some interest, but mostly included plan views of English canals.

      While at the Rare Book Reading Room at the British Library, I reviewed the computer catalog and found a number of American engineering reports which I was not aware of, such as William Weston’s, Report … on the practicability of introducing the water of the River Bronx into the city of New-York (1799).
  The British Library also had an amazingly complete set of engineering reports on the Maryland or cross-cut canal.  In addition to the Colonel Abert report
 and Report, on the examination of Canal routes from the Potomac River to … Baltimore, especially in relation to the supply of water… (1837),
 already mentioned, the British Library has in their collection the Maryland State Report, Commissioners appointed to examine the practicability of a Canal from Baltimore to the Potomac.  Report of the Commissioners … Together with the Engineer’s Report (1823);
  William Howard’s Report on the survey of a Canal from the Potomac to Baltimore (1828);
 and Baltimore City Council, Commissioners of the Mayors and City Council, Report of the engineer appointed … on the subject of the Maryland Canal (1837).
  In addition to these, the British Library has another report on a proposed Maryland Canal, the Potomac and Annapolis Canal.

Tuesday, September 17, 2002.  I went back to the Institution of Civil Engineers (ICE) and reviewed and arranged for extensive xeroxing of Charles Vallancey’s A Treatise on Inland Navigation, or the Art of making Rivers navigable, of making Canals in all Sorts of Soils, and Of Constructing Locks and Sluices, (1763),
  This document is extremely important for the development of English and American canals.  For example, it is the only such work quoted in An historical account of the rise … and present state of the Canal Navigation in Pennsylvania … (1795).
  Also reviewed at ICE was William Chapman’s,  Observations on the Various Systems of Canal Navigation with Inferences Practical and Mathematical; in which Mr. Fulton’s Plan of Wheel-Boats … (are included), (1797).
   Of more interest was the review and extensive xeroxing of Edward Cresy’s, An Encylopædia of Civil Engineering, Historical, Theoretical, and Practical, Two volumes (1856).
  Also reviewed but not xeroxed was Henry Law’s, The Rudiments of Civil Engineering… (1850).

      While at ICE I had the opportunity to meet and talk with the new ICE Director General and Secretary, Tom Faulkes, and his deputy, Mr. Amar Bhogal, ICE Director and Technical Deputy.  We discussed efforts to bring ICE and the American Society of Civil Engineers (ASCE) closer.

Wednesday, September 18, 2002.  Stayed at home to work on the paper for the First International Conference on Construction History, to be held in Madrid in January.  The deadline for submission for this paper is October 15, 2002 – just shortly after my arrival back from London – necessitating work to be done on the paper while in London.  The paper is on the beginning of American geotechnical science, beginning with the Potomac Aqueduct, constructed 1835-1840.

Thursday, September 19, 2002.  The British Library is particularly rich in early American engineering reports on canals and associated engineering works, perhaps because of the need to seek British capital for these early American engineering endeavors.  Reports reviewed and xeroxed in this category included  Benjamin Wright’s early report on the Delaware and Hudson Canal (New York/Pennsylvania) (1824),
  Isaac Trimble’s report on the proposed Maryland Canal from Baltimore to the Chesapeake and Ohio Canal along the Potomac River (1837),
 one of the only non-canal reports done by William Weston, on the City of New York’s water supply system (1799),
  George Hughes report on the engineering practicability of constructing a canal from Annapolis on the Chesapeake Bay to the Potomac River (1837),
 William Howard’s survey of the proposed canal from Baltimore to the Chesapeake and Ohio Canal (1828),
 Charles Fisk and George Hughes’ report on the various canal routes for the Maryland or “Cross-cut” canal from Baltimore to the Chesapeake and Ohio Canal (1837),
 and Lieutenant Colonels Abert’s and Kearney’s report on the construction of the Chesapeake and Ohio Canal between Georgetown and Point of Rocks, Maryland (1831).
     Ordered, but not xeroxed (as it had to be delivered from Boston Spa, the book storage facility of the British Library) was the first of the studies of a canal between Baltimore and the Potomac River, under taken by the Commissioners with Isaac Briggs as their engineer.
  The British Library, therefore, has almost a complete collection of the numerous and various reports and studies that were undertaken on the Maryland or “cross-cut” canal.  Not only is it unusual for a single library to have so many of the original American canal reports, much less a British library, but the reproduction policy of the British library allows one to reproduce these books whereas most American libraries would not.

Friday, September 20, 2002.  Again at the British Library, I arranged for the reproduction of the 1823 report on the proposed canal between Baltimore and the Potomac River.
  I was also able to review and arrange for reproduction of several reports on the early history of the Chesapeake and Delaware Canal, such as Observations respecting the Chesapeake and Delaware Canal (1805),
 their first (1804),
 and second (1805) annual reports,
 and Joshua Gilpin’s 1821 memoir of the early years of the Chesapeake and Delaware Canal Company.
  
      Although I had conducted extensive catalog searches on the British Library’s catalog system via INTERNET before I had left the United States, I decided to again try searches while in the British library.  The British Library computerized catalog has the same vagaries as do most library catalogs.  While in the United States I had used the INTERNET to search for “canal,” “canal engineering,” “civil engineering” and similar topics (resulting in thousands of listings for me to review), I had not tried key words such as, “Inland Navigation.”  Such a search led me to other relevant documents in the British Library, such as the original legislation establishing the Union Canal Company (Pennsylvania),
  the Delaware and Raritan Canal Company (New Jersey),
  and the James River Canal (Virginia).
  In addition, this additional computer search revealed copies of canal annual reports not available through libraries such as the Library of Congress, on the Chesapeake and Delaware Canal Company,
  the James and Kanawha Canal,
 and others.  In addition, this additional computer search revealed special canal engineering and other studies, such as the 1828-1830 correspondence between the Chesapeake and Ohio Canal Company and the Baltimore and Ohio Railroad Company concerning right-of-way through the mountains,
 John Sullivan’s 1813 comments on the Middlesex Canal (Massachusetts),
 the State of New York Commissioners’ report on the recommended route of the Erie Canal,
 and general arguments for constructing American canals at the beginning of the nineteenth century.
  This search also turned up early engineering works that had not appeared in the standard British bibliographies of early British engineering, such as C. Holmes’ work,
 and others.

Saturday, September 21, 2002.  Spent approximately half a day writing up my notes and working on the chronology of the paper that needs to be prepared for the First International Conference on Construction History.

Sunday, September 22, 2002.  Off.

Monday, September 23, 2002.  At the Rare Book Room at the British Library, I reviewed and had xeroxed early American documents on canal development previously identified last Friday, such as a tract from 1805 arguing for an extensive system of inland navigation through the United States,
 and the original act establishing the Union Canal Company of Pennsylvania.
  Several of the eighteenth century documents previously identified as pertaining to early inland navigation schemes were less promising after I had reviewed them and therefore I didn’t xerox them.  For example, A Treatise of Inland Navigation
 proved to be a general exhortation of some 44 pages in favor of inland navigation, with few specifics given.  It was originally sold as a pamphlet which sold for a shilling.  Holmes’ Treatise of the theory, construction and improvements of the harbors and inland navigation …
 proved to be an announcement of the forthcoming book.  My experience with such announcements is that usually the book is frequently not forthcoming.  Certainly a copy was not in the British Library.  I reviewed but did not have xeroxed the Seventh (1841)
 and Eighth (1842)
 Annual Reports of the President to the Stockholders of the James River and Kanawha Company as they are extensive and because probably the Virginia State Library in Richmond has copies of these reports.  Interestingly, they were both published in 1842, bound together and continuously paginated, indicating that they were issued at the same time.  Likewise, I didn’t xerox the James River Company’s A Collection of All Acts and Parts of Acts … relating to the James River Company,
 or the First (1836)
, Second (1837)
, or Third (1838)
 Annual Reports of the President to the Stockholders of the James River and Kanawha Company which were bound in this volume and continuously paginated.
Also, I did not xerox the Correspondence between the Chesapeake and Ohio Canal Company and the Baltimore and Ohio Rail Road Company (1830),
 as I believe that it is readily available in the greater Washington, D.C. area, such as at the Library of Congress.  I did xerox Sullivan’s comments on the inland navigation between the Middlesex Canal and the Merrimack River
 as I believe that this document, published in 1813, is quite rare.  I did likewise with the Report of the Commissioners … to Explore The Route of an Inland Navigation from Hudson’s River to Lake Ontario and Lake Erie
as this was the beginning of the Erie Canal.

Tuesday, September 24, 2002.  This day was a day of collecting the various projects that I had initiated across London.  At the Institution of Civil Engineers (ICE) archives, I collected copies of Vallancey’s A Treatise on Inland Navigation,
 which I had the staff of the ICE extensively copy, and a portion of Chapman’s Observations on the Various Systems of Canal Navigation… .
  I also bought a copy of the Institution’s The Civil Engineering of Canals and Railways before 1850.
  This book is not available in the United States.  At the Royal Society, I confirmed my order for the Smeaton drawings of canals desired.  At the Imperial College Library, I picked up my color xeroxes of  Witton’s Canal Utensils.
  While at Imperial College, I reviewed the engineering sketchbook of William Reynolds,
 dating from the 1790s, although didn’t order more copies since most of these drawings related to steam engines rather than canals.  I also discovered Julia Elton’s RIVERS AND CANALS: The Science and Engineering of Waterways.
  Although a book catalog, Elton is widely known for her scholarship in the field of the history of technology and this catalog serves as a good bibliography to the field.
Wednesday, September 25, 2002.  Because of the Underground strike, I stayed at home and worked on my research notes and my article for the First International Conference on Construction History.  London traffic was tied up for hours.  I also arranged for shipping my extensive files back to my home address, via UPS Priority (5 to 7 days).

Thursday, September 26, 2002.  Continued working at home on research notes, list of reimburseables and the above cited article.

Friday, September 27, 2002.  Returned to the British Library for a last opportunity to order xerox copies of American and other engineering reports related to early American canals.   For example, I found an 1829 report on a canal that was never constructed, but was planned from Boston west to the Connecticut River.
  Bound in the same volume were numerous studies for railroads across the State of Massachusetts.  The railroad was constructed but not the canal.  I also found another canal report of a canal never constructed, John Randel’s study of the direct route for the Erie Canal at its eastern termination, published in 1836.
  The original Erie Canal, completed in 1825 by Benjamin Wright, followed the Mohawk River to the Hudson River at its eastern end.  By the mid 1830s it had become apparent that the State of New York was to undertake a massive project to enlarge the first Erie Canal, also straightening it as well.  Randel’s study thus falls in this category.

Because of my review of Julie Elton bibliography on canals reviewed Tuesday at the Imperial College Library,
 I ordered a copy of  Colden Cadwallader’s Memoir of the Celebration of the Opening of the Erie Canal.
  Elton wrote of the extensive illustrations contained in this book and a review of the British Library’s copy confirmed that opinion.  For example, this volume has an illustration of the deep cutting at Lockport, an illustration that I was aware of from the Library of Congress’ Prints and Photographs Division, but not the source.  Views of canal construction scenes are very rare and this is one of the only such views of construction along the Erie Canal.  This extensive volume includes numerous other Erie Canal scenes.  It also included illustrations of the floats that were included in the parade to celebrate the opening of the Erie Canal.  The book included two fold out colored maps illustrate the United States and New York at the time of the opening of the Erie – a luxury almost unheard of for 1820s publishing.  I arranged for copies to be made of the illustrations which will be used in the W.W. Norton book, An Illustrated History of Early American Canals.  I also reviewed a later celebration of the Erie Canal, the 1926 celebration of the 100th anniversary.
  This volume was not anywhere as lavish as the 1825 volume.  It was noted but xeroxing was not arranged.  Partly this was because this volume celebrated the New York Barge Canal, the successor to the Erie Canal and the Erie Canal Enlargement.  The New York Barge Canal was constructed in the early part of the twentieth century and was therefore outside the scope of my study.
Saturday, September 28, 2002.  Picked up xeroxed material at the British Museum.  At the London Canal Museum, close to King’s Cross.  Purchased several books related to canal construction.

Sunday, September 29, 2002.  Off.

Monday, September 30, 2002.  Visited the old British Library reading room at the British Museum.  This room has been renovated with funding provided by the Annenburgs and is now a multi-media computer center relating to the collections of the British Museum.  Packed.

Tuesday, October 1, 2002.  Picked up the photographic copies  of the Smeaton canal drawings that I had previously ordered, at the Royal Society.  Completed packing.

Wednesday, October 2, 2002.  Flew back to America.

Summary and Conclusions.  The trip to England for research purposes was a very fruitful one.  I sent home approximately 50 pounds of research materials collected.  Perhaps half as much is being sent to my home address by the British Library.  The British Library has a very rich collection of material pertaining top early canal technology in general and American canals in particular.  With regard to the latter, apparently copies of these late eighteenth century and early nineteenth century engineering reports were sent to the British Library of the British Museum since England was a principal source of capital for these early canal companies.  Several of these early American engineering reports had unslit pages – indicating that reports had not been read since being deposited in the British Library 170 or more years ago.  The Institution of Civil Engineers (ICE) archives and library is probably the richest single source for early canal engineering technology in the world, particularly now that the Joint Engineering Society Library in New York has been disbanded and dispersed.  Unlike the British Library, ICE has very few early American canal engineering studies, although it does have some.  What is has is early engineering treatises.  The third library used was the Imperial College Library in South Kensington.  Imperial College is the English equivalent of the Massachusetts Institute of Technology and its library is science and technology oriented.  However, the Imperial College Library has some very fine early engineering special collections that were useful to access.  Also, it is the most accessible of the libraries consulted since it has an open stacks policy.  Finally, the Royal Society library has the original drawings of John Smeaton, which were very interesting and instructive to review.  Because of time constraints, other English libraries were not consulted in this trip, such as the Bodleian Library, Oxford; Goldsmiths’ Library, University of London; Public Records Office , Kew; and others.
Robert J. Kapsch

cc to:
Mr. Richard Powers, Associate Director, National Capital Region, NPS

Office of International Affairs, NPS.
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Research Plan

National Park Service Historic American Canals Research Program

Abstract:  This document details the research plan of the National Park Service Historic American Canals Research Program, specifically that component related to proposed travel to be undertaken to England in September 2002 by Dr. Robert Kapsch.  This document details the program’s goals, objectives, tasks and their costs..  It reviews the benefits to be gained and recommends that the trip to England be approved as there is no other feasible alternative to otherwise undertake this research.  Disapproval of this travel would adversely affect the expenditure of the $0.75 million planned for the entire four year research effort.

Goal:  To undertake definitive research on English contributions to American canals, civil engineering and architecture for needed publications so as to augment National Park Service research in this area.  

Problem:  The U.S. Department of the Interior, through the National Park Service, has a large financial responsibility in the historic preservation and interpretation of early American canals, both directly (Chesapeake and Ohio Canal, Allegheny Portage, Potomac Canal, Ohio and Erie Canal at Cuyahoga) or through Heritage Areas (Blackstone, Erie, Illinois and Michigan and other canals).  One aspect of this responsibility is to undertake accurate research to guide historic preservation decisions and to provide accurate interpretation.  Much of the available research is inadequate, both within and without the National Park Service.  What is needed is quality research based on primary resources that can be used by many of the affected parks as well as the general interested community.  A key element of this canal research is research on the English contribution to American canals and canal engineering and architecture.  

Yet American canals, and the transportation and technological revolution that followed, are almost totally derivative of English technology.  In other words, the American technological revolution began with the importation of English canal technology.  It is this element that has not been addressed by past research efforts.  

Authority:

· National Park Service Organic Act (P.L. 64-235, 39 Stat. 535)
· Historic Sites Act of 1935 (P.L. 74-292. 49 Stat. 535)

· National Historic Preservation Act of 1966, as amended. (P.L. 89-665, 80 Stat. 915, as amended)
· Legal agreement accompanying Merit Systems Protection Board Docket Number DC-1221-01-0019-W-1

Objectives:   The objectives of this research proposal implement the plan established in the legal agreement accompanying Merit Systems Protection Board Docket Number DC-1221-01-0019-W-1.  These are:

1. Develop definitive information on early English engineers who worked on American canals and other engineering projects (William Weston, Christopher Coles, Christopher Myers, Benjamin Henry Latrobe, James Brindley, Nicholas King and others).   This information will be used immediately on The Potomac Canal, to be published by Johns Hopkins University Press.  A somewhat different version will be presented to the 150th anniversary Convention of the American Society of Civil Engineers, November 2002 and published by that organization as part of its Proceedings.  Research results of this work will be made available to those parks that require more definitive information and who are responsible for the historic preservation and interpretation of historic resources related to these individuals (National Capital Parks Central, Chesapeake and Ohio Canal, George Washington Memorial Parkway, Harper’s Ferry, and others).

2. Develop definitive information on early canal technology, methods and techniques that was subsequently used on American canals and American engineering projects.  This information will be used immediately in the textual portion of American Canals: An Illustrated History, to be published by W.W. Norton & Co. and in a paper to be presented (with subsequent publication) to the First International Conference on Construction History, January 2003 and will be made available throughout the National Park Service to parks and other programs requiring this type of definitive history.

3. Develop background information on the English contributions to the planning, design and construction of the White House and Capitol.  This information will be used in the next year on, The White House: A Construction History, publisher to be determined.  This will result in the definitive history of the planning, design and construction of the White House and will be made available to the National Park Service White House Liaison Office, Office of the Curator, White House Historical Association and others.

Tasks:

1. Conduct a literature search on relevant published literature related to the above objectives.  This task was completed early in 2002 through the use of the Library of Congress catalog service, the Institution of Civil Engineers catalog service, abe.com, other relevant on-line catalog services and published sources such as, A.W. Skempton, British civil engineering 1640-1840: A Bibliography of Contemporary printed Reports, Plans and Books (London: Mansell Publishing, 1987); Professor Sir Alec Skempton, et. al., Biographical Dictionary of Civil Engineers, Volume 1 – 1500 to 1830,” (London: Thomas Telford, 2002); Albright G. Zimmerman’s, Canal Bibliography, (Canal History and Technology Press, 1991) and others.

2. Conduct an Internet search for relevant information to this research such as the Institution of Civil Engineers (ICE) guide to the ICE archives; the British Waterways Virtual Reality Guide to their archives; the guide to the British Library at the British Museum, and others.  This task was completed early in 2002.

3. Complete publication of the authoritative history of the planning, design and construction of the Potomac Canal: The Potomac Canal: A Construction History.  This was completed March 2002 and is included in Canal History and Technology Proceedings, Volume XXI (Easton,. PA: Canal History and Technology Press, 2002).  This publication was approximately 120 pages and has been well received.  It achieved its objective in providing comprehensive information based on primary research.  The historian of the National Canal Museum, for example, called the report, “the definitive history of the construction of the Potomac Canal.”

4. Conduct an on-site reconnaissance of available information in London and elsewhere in England related to the planned publications specified in the objectives above.  This was completed in May 2002 in conjunction with annual leave.

5. Undertake select research in London:

A. Review, note and copy available early manuscript material in the archives at the Institution of Civil Engineers (ICE) and at other institutions in England on canal technology, methods and techniques that was subsequently used on American canals and American engineering projects.  Specifically, review the papers of James Brindley (the “father” of English canals), John Smeaton (the “father” of civil engineering, William Weston (the “father” of American canals) and others.  Review other relevant manuscript material at the Public Record Office (PRO), the British Library at the British Museum, British Waterways Archives and elsewhere.

B. Review, note and copy relevant and available early eighteenth and nineteenth century publications available in England but not available in the United States for material on canal technology, methods and techniques that was subsequently used on American canals and American engineering projects.  This includes publications such as John Smeaton, Reports of the late John Smeaton (London: 1812), three volumes; Colonel Charles Vallancey, A Treatise on Inland Navigation, or, the Art of Making Rivers Navigable, of making Canals … (London: 1763); John Sutcliffe, A Treatise on Canals and Reservoirs, and the best mode of designing and executing them …(London, 1816); and numerous others.  Review, note and copy relevant articles from the Transactions of the Institution of Civil Engineers.

C. Search available British sources at the Institution of Civil Engineers, the Institute of Land Surveyors, the British Library at the British Museum, the Public Record Office and elsewhere for information on English engineers who directly contributed to American canals and other engineering projects, including the White House.  Relevant sources include British biographical files and publications such as Marshall’s Naval Biography (London: 1823); O’Byrne’s Naval Biography (London: 1849); Register of the Royal Engineers; Commissioned Sea Officers of the Royal Navy, 1660-1815, and various army lists that exist in London.

D. Arrange for publication quality photographs of select drawings and illustrations illustrating technology transfer of canal engineering in the eighteenth and nineteenth centuries, at the Institution of Civil Engineers, Royal Academy, and British Library at the British Museum, etc.  Take digital photographs of other select drawings and illustrations from works of Brindley, Smeaton, Weston, etc.  These materials will be used in subsequent publications to be issued as part of this program.

6. Using research developed in tasks as above, complete a manuscript entitled, George Washington, the Potomac Canal and the Beginning of American Civil Engineering: Engineering Problems and Solutions, for publication as part of the Proceedings of the 150th anniversary convention of the American Society of Civil Engineers (ASCE).  Present this paper to convention.  This paper will be approximately 100 pages in length and will detail the birth of civil engineering in the United States, as seen through the construction operations of the Potomac Canal and elsewhere.

7. Using research developed in tasks as above, complete a manuscript entitled, The Construction of the Potomac Aqueduct (1838-1841): Pier Construction in Deep Water Conditions,” for publication as part of the Proceedings of the First International Conference on Construction History.  Present this paper to the conference.  This paper will be approximately 20 pages and will include early nineteenth century illustrations of this very early and important geotech engineering application.

8. Using research developed in tasks above, complete a manuscript for a book entitled, A Pictorial History of American Canals, to be published by W.W. Norton, New York.  This book will be 400 pages and will contain over 1000 illustrations.  It will be issued by W.W. Norton in hardcover and on CD-ROM.

9. Using research developed in tasks above, complete a manuscript for a book entitled, The History of the Potomac Company, 1785-1828, to be published by Johns Hopkins University Press.  This book will be approximately 400 pages long and will encompass and expand upon previously published papers on the Potomac Canal.

10. Using research developed in tasks above, complete manuscript for book entitled, The Construction History of the White House, publisher to be determined.

Schedule:

1. Task 1 – Literature Search


Completed

2.  Task 2 – Internet Search


Completed

3.  Task 3 -  Publish The Potomac Canal
Completed – March 2002

4.  Task 4 – Conduct Reconnaissance

Completed – May 2002

5.  Task 5 – Conduct research in U.K.
September 2002

6.  Task 6 – Complete ASCE Paper

November 2002

7.  Task 7 – Complete Potomac Aqueduct
January 2003

8.  Task 8 – Complete A Pictorial History
February 2003

9.  Task 9 – Complete The Potomac Co.
July 2003

10. Task 10 – Complete White House

To be determined

Cost:

A. Total Program Costs:


Salary and benefits of Robert J. Kapsch (GS-15)







Salary

Benefits
Total



First Year


114,000
  14,000
128,000



Second Year


120,000
  15,000
135,000


Third Year


126,000
  16,000
142,000



Fourth Year


132,000
  17,000
149,000
      




492,000
  62,000
554,000

Expenses


First Year


  



  50,000


Second Year


  



  50,000


Third Year


  



  50,000


Fourth Year


  



  50,000










200,000








Total          $    754,000

[Expenses to be totally borne by the National Institute of Building Sciences (NIBS) under cooperative agreement with the National Park Service].

B. Costs of Research Conducted in England (September 2002)

From the DI-1175: 
$13,500  (1.86 % of total cost of research program)

[Expenses for travel to be totally borne by the National Institute of Building Sciences (NIBS) under cooperative agreement with the National Park Service].

Other Alternatives Examined:

Other alternatives have been examined for meeting the goal, takes and publications set forth in this research plan.  They include:

A. Internet research.  Internet research was examined as a possibility to meet the goal and objectives of this research program.  Unfortunately, extensive work on the Internet has revealed that Internet sites do not contain the specific information needed to undertake this research.  For example, although it is common to have library catalogs available through Internet, there are no major Internet sites which provide primary research material (i.e. documents, letters, drawings, notebooks, etc.) over the Internet related to this research subject.  Therefore, primary research on this subject can not be undertaken over the Internet.

B. Library research.  Library research was examined as another possibility to meet the goals and objectives of this research proposal.  The Library of Congress, for example, is one of the world’s great repositories of information.  Extensive work at the Library of Congress has revealed that the Library has almost none of the primary resources required for the research outlined in this program.  Where the Library of Congress catalog has stated that the Library has relevant materials, such as the very important  compilation of work by John Smeaton, Reports of the Late Mr. John Smeaton …, Three Volumes, (1812), attempts to use these Library materials have proved futile because the Library can’t find these works.  The American Society of Civil Engineers (ASCE) possessed a research library in New York begun in 1852 but this library was dismantled a number of years ago and component parts distributed to various other organizations.  The Huntington Library in California has a civil engineering center but specializes in railroad history and development related to the western states.  No U.S. Library has the resources adequate to meet the need of this research program.  

C. National Archives.  The National Archives was extensively researched to see if it could, even in part, meet the needs of this research program.  The National Archives at College Park (Archives II) is the largest archives building in the world and has much relevant material for the National Park Service (Record Group 79, for example, has a relatively complete collection of records related to the Chesapeake and Ohio Canal).  Nonetheless, the holdings of the National Archives are almost exclusively related to U.S. Federal agencies and programs and have little or no relevance to the research described in this research proposal.

D. Acquisition.  Attempts have been made to acquire research materials needed to undertake this work, through such Internet sites as ABE.com.  Most of the resources for this research are not available for acquisition, because they are old and rare and were never produced in large quantities.  This is therefore not a feasible alternative.

E. Shorter Time Overseas.  The time required for undertaking this research in England was estimated in May 2002 in a reconnaissance survey undertaken in conjunction with annual leave.  This was augmented by reviews of guides to the relevant literature, such as Skempton et. al., British Civil Engineering Literature, 1640-1840; Biographical Dictionary of Civil Engineers and other reference works.  It was estimated at the time of the reconnaissance survey that a minimum of one month would be required to review, study and copy relevant sources in the large number of institutions involved.  A smaller amount of planned time than a month could very well result in two trips being required instead of one with a resultant loss of cost-effectiveness to the U.S. Government and the co-sponsor, the National Institute of Building Sciences (NIBS).  This is due to the relatively high cost of transportation (at approximately $2,000/trip airfare, travel time and miscellaneous costs) related to the cost of extra days of research.  

Benefits:

      Benefits to the National Park Service, U.S. Department of the Interior, from this program are twofold: (1) high quality, primary research directly applicable to a large number of National Park Service sites; and (2) dissemination of quality research results to the larger interested public at little or no cost to the Government.  These benefits are detailed as follows:

1. This program has, as a primary benefit, a cost-effective direct research applicability to areas administered by the National Park Service.  The National Park Service undertakes the development of a large number of various research studies for various purposes such as Historic Structures Reports, Historic Resource Studies, National Register Nominations, Cultural Resource Management Plans, Historic Interpretative Plans and other similar studies.  Each of these reports serves a different purpose but each of these reports are dependent on the quality of basic or primary research undertaken.  Usually there is neither time or money to undertake quality primary research and therefore each of the various required (and mandated) reports suffers, as does the quality of the mission of the National Park Service.  The principal idea behind this research program is to undertake quality primary research on a category of research, American canals, that would benefit a large number of National Park Service parks and related areas.  Cost-effectiveness is achieved by spreading the cost of primary research over a large number of benefitors.

Research developed in this research program will be disseminated to and benefit the following primary parks within the National Capital Region with major canal preservation/interpretation responsibilities or White House support activities:

· National Capital Parks Central (responsible for the historic preservation and interpretation of the elements of the Washington City Canal)

· George Washington Memorial Parkway (responsible for the historic preservation and surviving elements of the Potomac Canal and the Alexandria Canal).

· Chesapeake and Ohio Canal National Historical Park (responsible for the historic preservation and surviving elements of  the Potomac Canal as well as the Chesapeake and Ohio Canal).

· Harper’s Ferry National Historical Park (responsible for the historic preservation and surviving elements of the Potomac and Shenandoah Canals).

· White House Liaison Office (provides support to the White House, including the Office of the Curator).

In addition, research developed in this research program will be disseminated to and will benefit the following parks outside the National Capital Region but with major canal preservation/interpretation responsibilities:

· Allegheny Portage National; Historic Site (responsible for the historic preservation and interpretation of the inclined plane of the Pennsylvania Canal).

· Cuyahoga National Recreation Site (responsible for the historic preservation and interpretation of a large portion of the Ohio and Erie Canal).

In addition, research developed in this research program will be disseminated to and will benefit the following National Park Service National Heritage Areas, managing historic canals in conjunction with State and local government entities and with the private sector.

· Blackstone National Heritage Corridor (Blackstone Canal, Rhode Island, and Massachusetts).

· Illinois and Michigan Heritage Corridor (Illinois and Michigan Canal).

· New York State Canal System Heritage Partnership (Erie Canal and others).

2. A second primary benefit for this program is to develop primary research results in such a manner that the public at large is a primary beneficiary in a cost-beneficial manner.  In addition to those historic canals administered by the National Park Service, there are a large number of canals that are administered by State and local governments and, in some cases, private entities.  In most cases, these organizations do not benefit from National Park Service sponsored historical research because the National Park Service originated research is usually specific to a single National Park Service site and because usually the National Park Service doesn’t have the funds to disseminate the research results to a wider audience.  This initiative utilizes non-Federal means to achieve a better and more cost-effective means to disseminate the research results developed.  For example, the publication of The Potomac Canal: A Construction History, (Task 3, above) considered the definitive history on the Potomac Canal, was done by a private, non-profit organization, the National Canal Museum in Easton, Pennsylvania, at no cost to the U.S. Government.  The advantages of this approach are threefold: (1) no cost to the U.S. Government, (2) a wider dissemination of the research product (in this case 3,000 copies being circulated instead of a typical run of 300, and (3) a better research product is achieved through the issuance of publications which are peer reviewed.  

Summary:  This trip, to England, is to conduct primary research on English contributions to early American canals, civil engineering and architecture for needed publications so as to augment National Park Service research efforts in this area.  This research was established by the plan established in the Legal agreement accompanying Merit Systems Protection Board Docket Number DC-1221-01-0019-W-1.

As such it is a small part of a much larger four year research effort.  The trip to England  represents 1.8% of the total planned expenditure this research program of  approximately three quarters of a million dollars.  Actual expenses for this trip will be paid by the National Institute of Building Sciences (NIBS), under a cooperative agreement with the National Park Service.

      Although this trip is only a small financial portion of the total cost of the four year research program, it represents a major aspect of the research strategy.  The subject being researched, English contributions to early American canals, civil engineering and architecture, can not be researched here in the United States, can not be researched using the Internet, can not be researched by acquiring primary resource materials.  Because the history of American canals is so tied to the development of English canal engineering development, the overall research program can not succeed unless this trip is approved and research undertaken as described above.

      If this trip is approved and the research undertaken, the benefits are twofold: (1) it will produce high quality research based on primary sources that will have direct research applicability in a very cost-effective manner to many areas administered by the National Park Service, and (2) it will produce primary research results in such a manner that the public at large is a primary beneficiary in a cost-beneficial manner through numerous publications produced at little or no cost to the U.S. Government.

.  
� The American Society of Civil Engineers (ASCE)  is the sole agent for Thomas Telford publications (the publishing arm of ICE) in the United States.  ASCE, however, only selectively imports Thomas Telford titles into the U.S.  The Biographical Dictionary was not one of those titles.


� Edward Paget-Tomlinson, The Illustrated History of Canal & River Navigations, (Sheffield, England: Sheffield Academic Press, 1993).


� This is important in the development of the definitive glossary for the publication to be published by the W.W. Norton Company, Illustrated History of Historic American Canals.


� Wilfrid F. Simms, Railways of Kimmeridge, Privately printed, 38 pages.


� Ibid.


� Such as the pamphlet, “Portland, The Quarrying of Portland Stone,” a three part, both sides, color pamphlet produced by the Weymouth & Portland Borough Council and sold for 20 p (U.S. $0.30).


� Such as Jo Thomas, Discover Dorset: Stone Quarrying,(Stanbridge, Winborne, Dorset: The Dovecote Press, 1998), 80 pages; Stuart Morris, Portland, ,(Stanbridge, Winborne, Dorset: The Dovecote Press, 1998); and others.


� A government acronym standing for Meals, Incidentals and Expenditures.


� At the time of my trip, official U.S. Government per diem rates to London were $209/night for hotel (plus taxes) and additional $ 85/day for M. I. & E.  VAT tax in London is 17.5%.


� A. W.  Smeaton, British Civil Engineering 1640-1840, A Bibliography of Contemporary Printed Reports, Plans ands Books, (London: Mansell, Publishing Co., 1987). 


� [James Brindley], The History of Inland Navigation, particularly that of the Duke of Bridgewater, illustrated with Geographical Plans .. the Whole shewing the Utility and Importance of Inland Navigation. (London: Printed for T. Lownes … 1779).  This book is traditionally ascribed to Brindley because of the unsigned dedication to the Duke of Bridgewater.


� John Smeaton, The Miscellaneous Papers of John Smeaton, Civil Engineer, F,R.S., Comprising his Communications to the Royal Society, printed in the Philosophical Transactions, (London: Printed for Longman, Hurst …, 1814).  This is the fourth volume to the first three volumes  issued on Smeaton and includes, “The papers which are collected here together include the whole of Mr., Smeaton’s communications to the Royal Society, published in the Philosophical Transactions.  Most of the articles have been reprinted verbatim from the originals of that work …”  Unfortunately most of these papers do not strongly relate to civil engineering.


� John Phillips, A General History of Inland Navigation, Foreign and Domestic,  containing a complete account of the canals already executed in England, with considerations of those projected; to which are added, Practical Observations, the whole illustrated with a map of all canals in England and other useful plates. (London: Printed for I. and J. Taylor, for the architectural library, 1792).   This volume includes a detailed discussion of the Potomac Canal (1785-1829).


� George Semple, A Treatise on Building in Water, In Two Parts.  Part I.  Particularly relative to the Repair and Rebuilding of Essex Bridge, Dublin … Part II.  Concerning an Attempt to contrive and introduce quick and cheap Methods, for erecting substantial Stone-building and other Works, in fresh and salt Water [etc.], (Dublin: Printed for the Author by J.A. Husband …1776).  This relates to the article that I am writing for the First International Conference on Construction History on the subject of the construction of the Potomac Aqueduct.


� John Robison, A System of Mechanical Philosophy, (Edinburgh: Printed for John Murray, London, 1822).  A compilation of articles written for the Encyclopedia Britannicanica.


� Thomas Tregold, Stone-Masonry and Stone-Cutting, Current in plain wrappers from Encyclopedia Supplement to the 4th, 5th and 6th Editions.  Vol. 6.  Edinburgh.  1824.  Encyclopedias played an important role in diffusing  early engineering technology relevant to canals.  The two most important were Rees’ Encyclopedia and Encyclopedia Britannica.


� Charles Labelye, A Short Account of the Methods made Use of in Laying the Foundation of the Piers of Westminster Bridge, With an Answer to the chief Objections that have been made thereto …To which are annex’d, the Plans Elevations and Sections belonging to a Design of a Stone-Bridge, adapted to the Stone Piers which are to support Westminster-Bridge, (London: Printed by A. Parker, for the author, 1739). This relates to the article that I am writing for the First International Conference on Construction History on the subject of the construction of the Potomac Aqueduct.


� These four are:


R. A. Otter, Civil Engineering Heritage, Southern England, (London:  Published for Institution of Civil Engineers by Thomas Telford, Ltd., 1994), 294 pages.


R. Cragg, Civil Engineering Heritage, Wales & West Central England, (London:  Published for Institution of Civil Engineers by Thomas Telford, Ltd., 1986), 310 pages.


E. A. Labrum, Civil Engineering Heritage, Eastern & Central England, (London:  Published for Institution of Civil Engineers by Thomas Telford, Ltd., 1994), 282 pages.


R. W. Rennison, Civil Engineering Heritage, Northern England, (London:  Published for Institution of Civil Engineers by Thomas Telford, Ltd., 1981), 292 pages.


� The Imperial College Library serves both the Science Museum and the Imperial College of Science and Technology.  Imperial College is the British equivalent of the Massachusetts Institute of Technology,. i.e. the top science and technology university in the country.


� Charles Rufus Harte’s, Connecticut’s Canals, Reprinted from the 54th annual report of the Connecticut Society of Civil Engineers, [1938?], 64 pages.  This was donated to the Imperial College Library by the author.


� Noble E. Whitford’s, Supplement to the Annual Report of the State Engineer and Surveyor of the State of New York For the Fiscal Year Ending September 30, 1905. Two volumes, (Albany: Brandow Printing Company, 1906.  This was also donated by the author.


� Kathleen M. Evans, James Brindley, Canal Engineer: A New Perspective, (Leek, Staffordshire: Churnet Valley Books, 1997), 128 pages. 


� J. Cary’s. Inland Navigation; or Select Plans of The Several Navigable Canals Throughout Great Britain, accompanied with abstracts of the different Acts of Parliament relative to them: The Width, Depth, Length and number of Locks on each with The principle Articles of Carriage etc. etc. … (London: Printed for J. Cary, 1795).


� John Phillips, A General History of Inland Navigation, Foreign and Domestic, containing a complete account of the canals already executed in England, with considerations of those projected; to which are added, Practical Observations, the whole illustrated with a map of all canals in England and other useful plates, Fifth Edition, (London: Printed for B. Crosby and Co., 1803).   


� William Fairbairn, Remarks on Canal Navigation Illustrative of the Advantages of the Use of Steam as a Moving Power on Canals with an Appendix containing A Series of Experiments, Tables, etc. on which a Number of Proposed Improvements are Founded, also, Plans and \Descriptions of Certain Classes of Steam Boats, in Tender for the Navigation of Canals, and the Adjoining Branches of the Sea, (London: Longman, Rees, Crime, Brown & Green, 1831).


� David Tew, Canal Inclines and Lifts, (Gloucester: Sutton, 1984).


� William Weston’s, Report … on the practicability of introducing the water of the River Bronx into the city of New-York (1799)  This is also referred to as the Maryland Canal.


� Gene D. Lewis, Charles Ellet, Jr. The Engineer as Individualist, 1810-1862, (Urbana, IL: University of Illinois Press, 1968).


� Behind Grays Antique Markets, at 58 Davies Street, London, W1.


� The print was captioned, “Richmond, From Hollywood,” and dated c. 1860.  Hollywood is the cemetery overlooking the James and Kanawha Canal and the James River.  Bateaux are shown on the canal and the Virginia State Capitol is shown in the distance.


� George T. Walch, Plates to Accompany Notes on Some of the Chief Navigable Rivers and Canals in the United States and Canada, (Madras, India: Printed by the Lawrence Asylum Press, 1879).   This volume accompanies George T. Walch, Notes on some of the chief Navigable Rivers and Canals in the United States and Canada, made for the Government of Madras, during a tour in 1876, (Madras, India: W. H. Moore, 1877), 198 pages.


� This volume includes the following detailed engineering drawings:


a.  Morris Canal (seven sheets): including General Plan and Section of an inclined plane; Plan of Summit showing return rope; Plan of Groove wheels on the upper and lower levels; Plan of Groove Wheels on the Upper and Lower Level: and Side view  of Plane House and Machinery.


b. Chesapeake and Ohio Canal Inclined Plane (sixteen sheets); including General Plan of Site and Longitudinal Section, General arrangement of rails. General; arrangement of Rails, Front, Middle and Back Carriages of Caisson; Gates  of Caisson, Counter Weights, General Plan arrangement of Operating levers, Operating levers, etc., General arrangement of machinery, Accumulator, Accumulator Pump, Eccentric Strap for Pump, Hydraulic Cylinder, Rope Wheel in connection with Hydraulic Cylinder. 


c.  Louisville and Portland Canal (eight sheets): including Elevation and Plans, Transverse Section; Plan Elevation and Section of Guard Gates, Upper Gates and Middle Gates; Mast, Stay Rods and Anchor and Details; Map of part of City of Louisville Showing Louisville and Portland Canal.


d.  Erie Canal (twenty-three sheets): including Map of State of New York and Profile of Canal; General plan of Timber Locks, Chemung Canal, of Road Bridges, of Aqueduct – Elevation of Seneca River Aqueduct; of Whipple’s Patent Arch – Truss Bridge (72 feet Span); of Whipple’s Patent Arch – Truss Bridge (100 feet Span); of Iron Road Bridge – Whipple’s Trapezoidal Truss; Detail Plan of Dam and Bulk Head; General plan of enlarged double Lock; General plan of Road and Farm Bridge superstructure; General plan of Composite Locks, Chemung Canal; General plan of Farm Bridge, Lateral Canals; General plan of Waste Wier; General plan of culverts; General view of Composite Culverts; General plan of Stone Bore Culverts; Plans and Details of Discharge Pile and Well to Erieville Reservoir; General Plan of Frame Bridge and Aqueducts; Road Bridge at Cohores; Wrought Iron Foot Bridge, 98 feet span; Wrought Iron Bridge, 77 feet, six inches span; Plan of High Dam, Oswego River; Plan of Tumble Lock Gates.


e.  Canadian Canals (five sheets): Map of part of British America; General Plan of Lock Gates with details of Suspension Gear; General Plan of Enlarged Lock, Welland Canal; Plan of Regulating Wier,  Welland Canal; Drawing “Osgood” Dredge, Welland Canal.


f.  Canalization of the Illinois River (two sheets):  Plan of Lock and Plan of Lock gate.


g.  Mississippi River (one sheet):  General Plan and Section of Lower Locks.


h.  Des Moines Rapids Canal: Plan and Elevations of Loc  Gate and various details connected with some …


The Morris Canal and Chesapeake and Ohio Canal drawings, and possibly the Erie Canal drawings, have no alternative to this publication.


� George T. Walch, Notes on some of the chief Navigable Rivers and Canals in the United States and Canada, made for the Government of Madras, during a tour in 1876, (Madras: W. H. Moore, 1877), 198 pages.


� John A. Fairlie, “The New York Canal,” American Academy of Political and Social Science, January 1908.


� Charles Allen, Two Hundred Tables of Elevations Above Tide-Level Charles Allen’s, Two Hundred Tables of Elevations Above Tide-Level, the Railroad Stations, Summits and Tunnels; Canal Locks and Dams, River Riffles, etc. in and Around Pennsylvania, including turnpike stations, mile-posts, tavern stands, churches, courthouses, dwellings and mills, coal mines,  iron banks and oil wells, mountain knobs, crests, notches and gaps,  and a selection from the seaboard pipe line survey stations. (Harrisburg, PA: Second Pennsylvania Geological Survey, 1878)


� Charles Weathers Bump, Down the Historic Susquehanna, A Summer Jaunt from Oswego to the Chesapeake, (Baltimore: Press of the Sun Printing Office, 1899).


� Henry Poor, History of the Railroads and Canals of the United States of America, exhibiting their Progress, Cost, Revenues, Expenditures and Present Conditions, (New York: Jon H. Schultz & Co,, 1860)


� David Stevenson, Canal and River Engineering being the article “Inland Navigation,” from the eighth edition of the Encyclopedia Britannica, (Edinburg: Adam and Charles Black, 1858). 


� David Stevenson’s, The Principles and Practice of Canal and River Engineering, (Edinburgh: Adam and Charles Black, 1886).


� Ann Summers, How to Find Source Materials: British Library Collections on the History and Culture of Science, Technology and Medicine, (London: The British Library, 1996).


� Newcomen Society, A Catalogue of the Civil and Mechanical Engineering Designs, 1741 – 1792, of John Smeaton, F. R. S. , Preserved in the Library of The Royal Society, (London: Printed for the Newcomen Society by the Courier Press, Leamington Spa, 1950).  The six volumes are:


Volume I – Windmills and Watermills for Grinding Corn


Volume II – Mills for  Various Purposes and Machines for Raising Water


Volume III – Fire engines for raising water


Volume IV – Bridges and buildings


Volume V – Canal works, sluices, and harbours


Volume VI – Canals and river navigations


The Newcomen Society is an organization dedicated to the history of technology.


� Including:


a.  Volume V, drawing 11, Design for a common lock for the canal from Forth to Clyde, plan and section.


b.  Volume V, Drawing 16, Plan and Section of the lower gate sell (i.e. sill) & apron for the Forth & Clyde canal locks.


c.  Volume V, drawing 20, Design for the gate heels, gate collars and the rack for drawing the cloughs for the Forth & Clyde canal locks.


d.  Volume VI, drawings 50 and 51, The Canal Royal of Languedoc for the junction of the Ocean & Mediterranean Sea, and dedicated and presented to my Lds. Of  the Estates of Languedoc by I. B. Notin Geographer to the King, Opened 1667, (Smeaton’s copy of the engraving of this influential French canal of Louis XIV).


� Some examples:


“Pennsylvania West Branch Canal,” American Canals, No. 57, May 1986, 9.


“Susquehanna and Tidewater Canal,” American Canals, No. 64, February 1988, 3-6; No. 65, May 1988, 10-12.


“The Oswego Canal,” American Canals, No. 58, August 1986, 10-11.


Etc.


� Colonel J. J. Abert, Report in reference to the Canal to Connect the Chesapeake and Ohio Canal with the City of Baltimore, 1838, reprinted 1874, (Washington, D.C.: Government Printing Office, 1874).  This is also referred to as the Maryland Canal.


� George T. Walsh, Notes on Some of the Chief Navigable Rivers and Canals in the United States and Canada made for the Government of Madras during a tour in 1876 by George T. Walch, M. Inst., C.E. – Exvr., Madras P. W. Dept., (Madras, India: Printed at the Lawrence Asylum Press by W. H. Moore, 1877).


� George T. Walch, Plates to Accompany Notes on Some of the Chief Navigable Rivers and Canals in the United States and Canada, (Madras, India: Printed by the Lawrence Asylum Press, 1879).   This volume accompanies George T. Walch, Notes on some of the chief Navigable Rivers and Canals in the United States and Canada, made for the Government of Madras, during a tour in 1876, (Madras, India: W. H. Moore, 1877), 198 pages.


� Leveson Francis Vernon-Harcourt, Rivers and Canals, the Flow, Control, and Improvements of Rivers and the Design, Construction, and Development of Canals Both for Navigation and Irrigation with statistics of the traffic on Inland Waterways, Two Volumes (Oxford: Clarendon Press, 1896).


� Leveson Francis Vernon-Harcourt,  A Treatise on Rivers and Canals relating to the Control and Improvement of Rivers and the Design, Construction, and Development of Canals, (Oxford: The Clarendon Press, 1882).


� The Newcomen Society, The Science Museum, London, SW7 2DD (� HYPERLINK "mailto:Thomas@newcomen.com" ��Thomas@newcomen.com�).  I was recommended for membership in the Newcomen Society by Roland Paxton, Chairman of the Panel on the History of Engineering Works, Institution of Civil Engineers, and Charles E. Peterson, founder of the Historic American Buildings Survey.


� George T. Walch, Plates to Accompany Notes on Some of the Chief Navigable Rivers and Canals in the United States and Canada, (Madras, India: Printed by the Lawrence Asylum Press, 1879).   This volume accompanies George T. Walch, Notes on some of the chief Navigable Rivers and Canals in the United States and Canada, made for the Government of Madras, during a tour in 1876, (Madras, India: W. H. Moore, 1877), 198 pages.


� An historical account of the rise … and present state of the Canal Navigation in Pennsylvania. With an appendix … to which is annexed, an explanatory map (Philadelphia: 1795).  This volume could not be accessed as it was marked, “Volume in use,” by the computer ordering system.


� William Strickland, “Reports on canals, roads, and other subjects, made to the Pennsylvania Society for the promotion of internal improvement,[with plates],  (Philadelphia, 1826).  


� William Strickland,  Edward H. Gill and Henry R. Campbell (Editors), Reports, Specifications, and Estimates of Public Works in the United States: Explanatory of the Atlas Folio of Detailed Engravings Elucidating the Engineering Works Herein Described, (London: John Weale, 1841).


� [The article “Canal” extracted from vol. 6 of Rees’ Cyclopædia, being an abridgement made by Abraham Rees, with some additions of his own, from a manuscript treatise intended for separate publication, on the principles and present state of the canals, river-navigations, railways, etc. in the United Kingdom, by John Farley].


� The handwritten title sheet to the British Library’s copy states, “The following Sheets of the new Cyclopædia by Dr. Abraham Rees (now publishing by Longman, Hurst, Rees and Dome, Paternoster Road) are part of Volume VI part 1st, of that Universal Dictionary, and contain an Abridgement made by Doctor Rees (with some few additions of his own) from a Manuscript Treatise which has been prepared, intended for separate publication (perhaps extending to 2 Volumes in Octavo) on the CANALS, RIVER-NAVIGATIONS, RAIL-WAYS etc. in the United Kingdom, by John Farey, late of Woburn, Beds, now of upper Crown Street, Westminster, February, 1806.”


� Elkanah Watson’s History of the Rise, Progress, and existing Condition of the Western Canals in the State of New-York, from September 1788, to the completion of the Middle Section of the GRAND CANAL, in 1819, (Albany: D. Steele, 1820).


� Charters of the Union Potomac Company and the New Creek Company, with Description of their Coal and Iron Mines situate in Hampshire County, Virginia, (New York: Casper C. Childs, 1852), including plates, map and plan.


� 21st Annual Canal History and Technology Conference, National Canal Museum, Scranton, Pennsylvania, March 23, 2002.  Paper was entitled, “The Potomac Canal: A Construction History.”


� Presentation is entitled, “George Washington, The Potomac Canal and the Beginning of American Civil Engineering: Problems and Solutions.”


� Presentation is entitled, “The Construction of the Potomac Aqueduct (1838-1841): Pier Construction in Deep Water Conditions.”


� These are captioned:


“The James River and Country Near Richmond,” a hand colored print of a mule drawn bateaux on the James and  Kanawha Canal above Richmond, Virginia.


“On the Baltimore and Ohio Railway,” a black and white print of the Baltimore and Ohio Railroad in the narrow river passes through the Appalachian Mountains.


“Old Bridge and Mill, Antietam – Antietam Rolling-Mill-Burnside Bridge,” a hand colored three part of the Antietam iron mill and forge.  This few of the Antietam iron mill was previously unknown to me and other interested in the Antietam mill.  The Antietam mill was important because it was a catalyst to predecessor canal cuts to the Potomac Canal in the Potomac River and, later, was important to the Chesapeake and Ohio Canal.
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