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INTRODUCTION

A casual look at Paterson makes one wonder whether the citizens group concerned with the city's historic past are trying "to make a silk purse out of a sow's ear."  In the eyes of many, this group’s effort to save a collection of old industrial buildings and a debris‑filled canal have become misdirected.  Such a reaction is typical of residents and businessmen long accustomed to the fabric of the city who are continually confronted by the dirty, dilapidated industrial area along the banks of the Passaic.  In fact, most of the cities in which the Historic American Engineering Record has conducted its surveys have been old, industrial centers whose inhabitants regard their surroundings with little interest.

HAER survey teams work in cities like Paterson because, bypassed by 20th century reconstruction, they possess a wealth of 19th century mill and factory buildings that are of interest to architectural, economic and technological historians.  Paterson is exceptionally appropriate for study for two reasons.  The Society for Establishing Useful Manufactures, that founded the city of Paterson, was the first organization officially promoted by the Federal Government as a model for industrialization in the United States.  Secondly, there is growing local interest to see that the city's historical distinction is recognized by revitalizing the industrial area through continued use of the buildings, maintenance of the Great Falls and the mile‑long power canal, and interpretation of the historical resources.  It is the ultimate goal of the Great Falls Development Corporation to have the Great Falls / SUM Historic District designated an Urban National Park.  Whether this goal is realized depends upon the success of the Development Corporation's campaign to raise the awareness of the citizens who live in Paterson, the businessmen who own the properties, and the urban planners and highway engineers who wish to tear them down.

With imaginative, intelligent planning, the eighty‑nine acre historic district could become an exciting urban environment.  The mill and factory complexes provide an endless variety of exterior spaces that could be developed into courtyards and mallways providing access to the interior spaces.  The homogeneous scale and texture of the buildings as well as their simple floor plans and structural systems could accommodate a variety of adaptive uses.  The canal system provides a superb public footpath connecting the complexes.  The Great Falls and the Passaic River form a magnificent backdrop that would contrast with the man‑made environment.  Success of the Great Falls Project depends ultimately on overcoming the stigma of apathy and neglect which has long been associated with the historic district.

THE SURVEY

The most important contribution a HAER survey can make to efforts of this nature is to establish the historical significance of the resources in question.  A building or canal gains stature when something is known of its historic relationship to its environment.  The intent of the HAER survey in 1973 was to gain an overview of the manufacturing sites along the entire length of the power canal. The recording team documented selected structures and complexes, specifically the Phoenix Mill and the five buildings composing the Rogers Locomotive & Machine Works.  It also began an extensive survey of the power canal, as well as the study of the ownership patterns of the SUM lots and the power allocations leased from the Society.

Interpretation of the historic functions of the canal and buildings proved to be extremely complex.  This is not surprising since the historical perspective in Paterson covers more than one hundred years.  Few structures have survived without some basic change or alteration, and in many instances, much evidence either has been destroyed or lies underground.  Most of the structures surveyed in 1973 were built in the third quarter of the 19th century, and it has been more than fifty years since any of them have served their original purposes.  Many have been extensively modified since then, as a result of both fires and adaptive reuses.  Each site offered enticing clues relating to its original use and its relationship to the hydraulic system, but these indica​tions were usually so obliterated by later construction that they posed more questions than answers.

Very little structural evidence in original form survives from the early years of the SUM.  Consequently, the primary historical sources for this period cannot be the buildings and raceways we see in Paterson today, but historical records (contemporary references, deeds, minutes and records of the Society's transactions) and the archeological remains underground.  Only when these resources have been exhausted will it be possible to place the raceways and buildings that survive into their proper historical context.  Another point to be kept in mind is the lack of expertise in this country on power canal systems. While transportation canals have received much attention from enthusiasts and historians, little has been done on the hydraulic systems that drove the early textile mills and industrial manufacturies of the eastern United States.  The Great Falls / SUM Survey is the first study of such a system in recent years.

Following an extensive review of the first summer's work and after consultation with several canal experts who visited Paterson this spring, the project historian and director have developed the following outline for the continuation of the survey in 1974:

1) The base‑line survey and drawings of the hydraulic system will be completed.

2) Drawings produced by the archeological team working in cooperation with the HAER team will be coordinated with the HAER drawings.
3) The HAER team will assist the archeologist in recording the covered raceway paralleling Market Street and the flume and wheel pit adjacent to the Rosen Mill.

4) If at all possible, the archeologist will assist in determining the location of the original SUM Dam and the site of the first SUM Mill.

5) Measured drawings will be prepared of the Todd & Rafferty Machine Works using architectural photogrammetry. Other buildings of significance also will be recorded by photogrammetric stereopairs, although whether they will be plotted and drawn will depend on the time remaining after the above drawings have been completed.
6) The historians will complete documentation for all SUM Mill sites.

7) The use and development of water power and other power systems, from 1790 to modern times, will be researched.

8) All the buildings and features of the canal will be photo‑documented.

The Great Falls / SUM Survey has been called "one of the first large scale projects using the new concepts of industrial archeology in this country" and an "interdisciplinary study developing new, analytical industrial archeological techniques under actual field conditions."  These descriptions refer to the cooperative relationship that developed between the archeology team and the HAER team last summer.  In most instances, this interdisciplinary cooperation was the key that unlocked many of the complex developments that occurred during the Society's century of existence.  It is unusual to find two separately funded projects working in the same place, at the same time, for a common cause.  Clearly, each team benefited from the expertise of the other.  The two teams will be working side by side again this summer, and it is hoped that cooperative research and cross‑fertilization will continue. Their common goal is the interpretation and preservation of the remains of this country's first industrial development.  This goal must be uppermost in the minds of all involved with the Great Falls Project.

The historical monographs, measured drawings, and photographs presented here are a selection from the results of the first summer's work.  They should not be looked upon, as the final product for there undoubtedly will be changes and additions following this summer's survey.  They are intended to present to those who supported last year's endeavor the quality of HAER documentation in the hope of soliciting continued support for the summer ahead. The cooperation that developed between the Great Falls Development Corporation and the National Park Service is by far the most gratifying aspect of the Great Falls / SUM Survey.

Eric DeLony

Project Director

Great Falls / SUM Survey
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REPORT ON THE ROGERS LOCOMOTIVE & MACHINE WORKS, PATERSON, NEW JERSEY     
The buildings of the Rogers Locomotive & Machine Works, in Paterson, survive from the period of greatest prosperity in the history of the locomotive building industry.  These buildings help illustrate part of America's industrial past.  While the locomotive industry is now generally relegated to a subdivision of major manufacturing companies, the dimensions and architecture of the buildings in Paterson demonstrate the enormous size and complexity of the business during the 1880s.  Unfortunately, nothing can replace other buildings since lost or machinery since sold or scrapped.

The history of the Rogers Works also provides insights into the origins as well as the development of the locomotive industry.  Thomas Rogers was one of the first important locomotive builders in the country, and his story reflects that of the industry in general. Originally a general-purpose textile company which produced machines and made textiles, the Rogers firm eventually concentrated exclusively on the manufacturing of textile machines. Drawing on his background in producing machines, Rogers was able to make the transition to locomotive building with relative ease since he had many of the skills and much of the equipment necessary at hand.  Owing to his skills and the talent of his employees, the firm prospered and grew between 1836 and 1856, the year of Rogers' death.  After 1860, the position of the firm within the locomotive industry gradually declined although it appears to have remained profitable in a limited sense until 1900 when it was sold by the son of the founder, Jacob S. Rogers.  These later years reveal the problems of maintaining a company once the vision of the original founder has been lost, and indicates as well the problems faced by other industries in Paterson that were caught in a physically limited space which prevented growth and adaptation.

Thomas Rogers was born in Groton, Connecticut, in 1792.  While information about his early career is limited, it appears that he served an apprenticeship as a house carpenter between 1808 and 1811, and that he moved to Paterson, New Jersey, in 1812, attracted by the prosperity then enjoyed by the city as a result of the War of 1812, its embargo, and the subsequent demand for American products.  He served in the War of 1812, and returned to Paterson to work as a journeyman carpenter.1
The Peace Treaty of 1815 permitted the re‑establishment of British imports to New York at low prices and destroyed the protected market textiles that had existed since the introduction of the embargo in 1806, thus ending the period of prosperity for most of the Paterson textile firms.  These textile firms were probably far less efficient than, for example, the integrated mills of Lowell, and thus could not survive in slack periods.  Lacking such integration, the Paterson mills were usually very sensitive to cyclical business fluctuations that occurred throughout the 19th Century such as those of 1793, 1816, 1837, and 1857.  According to one source, all but one or two of the factories shut down in 1816.2
One of those to suffer in the 1816 decline was Captain Richard Ward, who had formed a co‑partnership with Robert King in 1811 and had built the first mill on the site occupied by the Nightingale Mill (then called the Henry Clay Mill).3  In 1815, Ward mortgaged the lot to Samuel A. Lawrence for $4,000 with the specification that Ward could use the site for both textile and textile ‑machinery manufacture.4   The firm of Ward and King reportedly both spun and wove kersey cloth for troop uniforms during the War, and may also have manufactured machinery for these purposes.5  Ward lost the mill in 1816, and left Paterson for Europe in an attempt to gather ideas for textile machinery design to enable the firm to compete more efficiently with the British.  Upon his return, Ward apparently tutored Rogers both in the art of machine making and in the development of textile machinery, thus forming a crucial link between the older industry and Rogers' later business. (Ward also designed a successful power loom that he had seen on his travels and subsequently produced cotton duck.)

Rogers entered the factory as a pattern-maker in the machine building portion of the factory, probably in 1817, and learned how to make the machines.  Here he apparently realized that it might be as profitable to sell the machines to other textile manufacturers as to use them in Ward's mill exclusively.  He purchased Ward's patent right for looms in 1819 and went into business with John Clark, Jr., in the basement of the Beaver Mill under the firm name of Clark & Rogers.  Rogers may also have worked for Clark's father, prior to his retirement.6
Shortly thereafter, the two partners added a third, Abraham Godwin, and called themselves Godwin, Rogers & Co.  Production of machinery was moved into the Little Beaver Mill (on the rear of the Beaver Lot).  Godwin’s participation consisted primarily of running the textile manufac​turing end of the business, which was added to the production of machinery.  It appears that during this period there was not a sufficient volume of business to support textile machinery construction alone and that Rogers may have moved too quickly in separating the different aspects of the business.7
By 1822, the firm had outgrown its quarters on the Beaver Mill premises and on May 1, leased the cotton mill that had been built by Robert Collet in 1814.8  As an indication of the small size of the firm, Rogers acted as both manufacturer and sales agent.  In an attempt to locate a market for the machines, Rogers reportedly visited Mexico, which was just entering the textile business during this period.9
The partners added heavier buildings to the lot, including a new machine shop and a foundry across the street.  The Collet Mill, which stood at the rear of the lot, measured 50’ x 72’ and was four stories high.  The three lower floors were used for cotton spinning and weaving while the upper most floor, or loft, was used initially for making machinery.10  The firm acquired an additional lot across the street where they built a foundry for casting parts with equipment that may have been purchased from William Jacobs in 1823.11   The company also built a new building for machine making shortly after locating on the Collet Mill Lot. This building was probably located to the west of the Collet Mill and measured approximately 25’ x 72’. It stood until some time prior to 1882.12  [Fortunately, the firm had rights to two‑square feet of water from the middle canal, more than double the usual right of one square foot (144 sq. in.), which allowed more sizeable expansion than would otherwise have been possible.13]

In 1825, the firm operated three major divisions.  The cotton mill had 812 spindles and a work force of forty, consisting primarily of girls and boys. The machine shop, including a blacksmith shop, employed fifty‑six workmen, who drew average wages of about $6.85 per week, as compared to $2.12 for those working in the cotton mill.  The foundry across the street had ten workers whose wages were equal to those of the machine workers, and who produced 2‑1/2 tons of castings weekly.  At this time, the firm concentrated on the production of thread and machinery rather than cloth, which remained true in spite of the addition of two power looms by 1827.  Between 1825 and 1832, the company expanded substantially.  The number of spindles nearly tripled from 812 to 2316, while the work force in the cotton mill increased from forty to seventy‑three.  Since the number of spindles per worker increased at a rate greater than that of the number of workers, it is likely that larger machines rather than more machines were used.  Capital invested in the mill and machinery

was stated as $50,000 in 1827.14
Despite this evident prosperity, Rogers was apparently unhappy with either the business or his partners.  From the fragmentary evidence available, it appears that Rogers thought he was doing most of the work while others shared the profits of his labors to an unwarranted degree.  Rogers decided to go into business on his own, and in June 1831, dissolved the partnership and withdrew his share of capital and profits from the business which amounted to some $38,000.15   The other partners attempted to restore their capital as well as the machine building talent by admitting Charles Danforth as a one‑fifth partner in the firm. Danforth had recently invented (September, 1828) a highly successful machine for spinning cotton and it is even possible that discussions with Danforth may have precipitated Rogers' departure from the firm.16
Rogers' experience with Godwin, Clark & Co. undoubtedly helped his later business career.  By the time he left the company, he was thoroughly familiar with machine models and machine making.  From a journeyman carpenter, he had become more and more specialized, first as a pattern maker, than as a machine builder.  The machine building experience later proved necessary, since profits in the railroad manufacturing business depended upon contracting a new locomotive design at a competitive price.  Rogers had also acquired sufficient capital and experience to gain him large‑scale backing from experienced financiers like Morris Ketchum and Jasper Grosvenor.  Rogers' arguments that he could make them money were undoubtedly more persuasive because he had already done so for others.  His proven management skills also inspired confidence and resulted in a considerable degree of independence.  By this time, he had also acquired the confidence in himself necessary to start his own business.  Experience, past profits, and present confidence gave him hope for a successful future.

Rogers immediately re‑entered the textile business, operating in much the same way as before.  As mentioned above, he found financial backing with two New York capitalists, Morris Ketchum and Jasper Grosvenor, and formed the firm of Rogers, Ketchum and Grosvenor.  Rogers acted as the managing partner, while Ketchum and Grosvenor reportedly contented themselves with returns on their investment.17   With financial backing assured, the partners began to acquire land on the new, upper tier of mill seats which had been created in 1829 by the extension of the Raceway system along the side of the hill above and to the west of Spruce Street.18  The firm leased a lot without power on the east side of Spruce Street on September 1, 1831, and later, Mill Lot #4, which was located across the street costing $500 per annum. This lease included one foot square of water.19  Also in 1831, construction was started on the Jefferson Mill, which was designed for the manufacturing of textile machinery.20   The lot across Spruce Street was probably used for the foundry and forges that were needed to support the milling and machine works end of the business since covenants in the mill-site lease (similar to that found in almost all mill‑site deeds or leases) restricted the use of mill‑lots from such dangerous manufacturing operations as gunpowder, vitriol‑producing, tanning and foundries or forges.21
The time was auspicious for Rogers' business, since the decade of the 1830s was a generally prosperous period for the cotton textile industry and for business expansion, at least until the panic of 1837.  Rogers was successful almost from the very start.  From all reports, the machine manufacturing business was so prosperous that Rogers concerned himself primarily with it rather than with textile production.  Some observers have even gone so far as to state that textile manufacturing never occurred at the Rogers complex.22  However, an 1859 report listed the Jefferson Mill as a cotton producer, owned by Jacob Rogers (Thomas Rogers' son and successor) and superintended by A. Polhamus.  Machine making and locomotive building, however, were certainly the mainstays of the operation.23
Rogers' entry into the locomotive business was a natural and logical step.  His foundry and forging shop provided some of the facilities and skills necessary for the locomotive building industry.  It was but a short step from the casting of iron machine parts to the casting of iron locomotive cylinders.  It was equally easy to move from the production of forged loom eccentric to forged connecting rods and axles for engines.  The production of locomotive wheels involved some of the same techniques as making gear wheels for textile machinery.  Rogers' first order from a railroad was to supply the iron structural members for bridges over the Passaic and Hackensack Rivers in 1832, a line of business he did not pursue.24  Probably in 1832 or 1833, the firm also took an order for wheels and axles from the South Carolina Railroad.  After June 1833, the firm was a regular advertiser in the new‑established American Railroad Journal:

Railroad Car Wheels and Boxes

and other Railroad Castings

Also AXLES furnished and fitted

to wheels complete, at the

Jefferson Cotton and Wool

Machine Factory and Foundry

Paterson, N. J.  All orders

addressed to the subscribers

at Paterson, or 60 Wall Street

New York, will be promptly

attended to.  Also CAR SPRINGS.

Rogers, Ketchum & Grosvenor25

By 1835, Thomas Rogers was moving from the manufacture of locomotive components and railroad ironwork to the actual manufacture of engines. One firm in Paterson, the small machine making company of Paul and Beggs, which was located close to Rogers' factory, was already making a locomotive in 1833 when their factory caught fire and burned, partially destroying the locomotive and their business entirely.26  Rogers took over the firm's business, which included making large wheels and gears for mills.  Rogers wished to put his skills to profitable use, and in December of 1836, advertised that he was ready to make locomotives and tenders, in addition to millwright work, mill gearing and hydraulic presses, lathes, etc.27  Rogers took this ad only after he had received a contract for his first engine from the New Jersey Railroad and Transportation Company in July 1836.28  He undoubtedly had assistance in designing and building this first locomotive, the Sandusky, from Paul R. Hodge, an Englishman who later published a book entitled The Steam Engine (1840) and who worked for another locomotive builder, Henry R. Dunham.29   According to a report by William Swinburne, the construction of the Sandusky was a perilous and thoroughly bloody affair, in which Rogers briefly fired Hodge when the locomotive firebox did not fit properly inside the boiler.  Swinburne then related how he himself rescued the Sandusky project from the scrap heap of failure and completed it on schedule, much to Rogers' amazement.30  It seems more likely, however, that Swinburne, who had joined Rogers as a pattern‑maker in 1835, merely assisted in the design and building of the first engine, replacing Hodge when he finally left Rogers about 1839 or 1840, perhaps following a disagreement.31  Wherever the responsibility for the completion of the Sandusky lies ‑‑ and Rogers' own talents should not be ruled out of the picture simply because he was a pattern maker -- the locomotive was an eminent success.  As it happened, it was not taken by the New Jersey company, but rather ended up on an Ohio line and was shipped there on the schooner Sandusky to Sandusky, Ohio, whence the name.32
The satisfaction with the performance of the Sandusky led to further orders for Rogers' locomotives, and by 1840, Rogers had completed twenty‑six engines and was building approximately seven new ones each year.22  Rogers' financial success can be measured in terms of the average profits attainable by a small builder making three engines per month, which was reported to be about $1,500 per engine.34  This would net Rogers and his partners about $10,000 per year as of 1840, and it seems likely that profits were larger in the early years of building than in later ones, so that Rogers may have been making between $10,000 and $20,000, or even more.


Evidence of the success of Rogers' efforts is found in the construction program undertaken between 1835 and 1840.  In 1835, Rogers' factory consisted of four small buildings.  The largest was the Jefferson Mill, on the west side of Spruce Street, which was used as a machine shop for building textile machinery and probably small locomotive parts as well.  In front of the factory building was a small office, about 20’ x 20’.  Across the street was an L shaped building, with the two wings about thirty and fifty feet long and about twenty feet wide. This seems to have been the millwright and foundry building.35  Another small building, about 30’ x 30’, was also located on the east side of Spruce Street, about fifty feet south of the foundry.36  In 1836, Rogers probably added another building which was used as the erecting shop for the first locomotives.  This may have replaced the smaller of the two buildings on the east side of Spruce Street, and was listed as 40’ x 100’, two stories high.37  Between 1836 and 1841 or 1842, Rogers added or altered several buildings.  One was probably a boiler shop, and another a long low forge shop with fifty forges.  A drawing dated 1832, but obviously much later since it shows one locomotive complete and another under construction, shows six buildings on the east side of Spruce Street, including the erecting shop, about 40’ x 100’, and by then three stories high, the millwright shop and the foundry mentioned above.  The locomotive in the picture is of the early pattern 4‑2‑0, probably placing the drawing between 1837 and 1841‑1842.38  Rogers added or extended some buildings after 1837 since an article in 1839 lists two principal buildings, an erection shop 200’ long and three stories high, and a forge shop of equal length with fifty forges.39   By 1848, Rogers had an erecting shop with eight bays, which was described by a visitor as having all but one bay filled with locomotives in every stage of manufacture.  The visitor, D. K. Minor, editor of the American Railroad Journal, was impressed with the labor-saving machinery, though he indicated that he preferred a Kirk steam hammer to the tilt hammer found in the forge.40

Between 1840 and 1850, Thomas Rogers made great progress in the locomotive business because of his ability to sense the most sound technical improvements in locomotive design and to adopt these in his engines before other makers.  Rogers himself was not often an inventive designer, though he did file a patent specification for counter‑balanced driving wheels in 1837.41  Rather, he was a builder who kept abreast of improvements in design.  He is generally credited with adopting such major technological improvements as the standard 4-4‑0 arrangement of driving wheels which was used on the vast majority of locomotives in the mid‑nineteenth century; the hollow‑spoke wheel; the wagon‑top boiler form (as opposed to the cylindrical shape); the link motion for variable cut‑off of steam; and the spread truck to achieve greater stability and weight distribution.42  Rogers probably did not invent any of these features, except the hollow spoke, and many other builders used them in advance of Rogers.  Therefore, his success in the early and mid‑1850s must be due to acceptance and development of innovations, rather than invention. Throughout the 1840s, Rogers' production steadily increased, until by 1850, he was producing a slightly greater number of engines than the Baldwin Locomotive Company.43
     Success in the locomotive business led Rogers to substantially increase the size of his factory.  By 1840, he had one‑half of the block, bounded by Congress, Spruce, Oliver and Pine Streets on which he had built his factory.44  Between 1842 and 1847, he acquired more small lots to the south and an additional 216 square inches of water.45  As late as 1845, Rogers production was only eight to fourteen engines per year, or little over one a month, which could be handled by his early plant.46  By 1850, his production capacity had increased to three or four a month, which would have been impossible without the substantial additions to the physical plant carried out between 1842 and 1850.47  A description of Rogers Works in 1867 stated that the works of the company included a blacksmith shop, 200’ x 31’; another blacksmith shop, 102’ x 40’, which was possibly the original erecting shop converted to this use; a boiler shop 33’ x 200’, and an erecting shop 33’ x 200'.48
     On April 19, 1856, Thomas Rogers died in New York City.  He had established a prosperous locomotive firm and it now passed into the hands of his son and partners.49  They quickly formed a new corporation, The Rogers Locomotive and Machine Works, to carry on the business.  William S. Hudson, superintendent from 1852 to his death in 1881, stayed on as the company’s chief designer and shop officer.50  However, with Rogers' death something vital disappeared from the enterprise, for it appears that the son, Jacob S. Rogers did not have the same intuitive business sense that had enabled his father to keep the company expanding.  Although Hudson was an inventive mechanic with several patents to his credit, it would appear that the company became more innovative and less  successful under his design leadership.  While the volume of locomotives built continued to increase during the 1860s and 1870s, the Rogers Locomotive and Machine Works steadily lost ground to the Baldwin firm, falling behind in production from approximately 1860 on.52   Possibly Jacob Rogers' skill in the management of the company was not equal to Hudson's handling of the construction details.


The Civil War provided a temporary fillip for the firm, and railroad expansion during the early 1870s kept the shop fully employed with upwards of 800 employees.53  However, the firm continued to lose ground in its race with the Baldwin Locomotive Company.  In 1870, Rogers produced only a little more than half as much as Baldwin, and in 1880, only about a quarter.54  Perhaps the prosperity of the early years of the 1870s encouraged the firm to modernize its plant.  By that time, it had acquired additional property on both sides of Spruce Street, including an additional three mill sites.55  Between 1870 and 1882, the property witnessed extensive rebuilding, assuming its modern form with the exception of buildings since demolished.  In 1871, the present erecting shop with twelve bays was constructed.56  In 1879, the Millwright shop on mill lots 6 and 7, to which a wing had been added, burned to the ground in a dramatic and disastrous fire.  It was rebuilt in the identical shape.  In 1881, the old Jefferson Mill was leveled and replaced by a new office building and wheelhouse which was connected to polishing shops.  On Mill Lot 5, directly to the south, the company replaced an old machine shop and storage building with a large fitting shop, and added a new storage building over the canal behind it.57  Only the boiler shops, hammer shop, blacksmith shop and foundry appear to have remained unchanged.58  However, in 1882, expansion came to a halt.


The affairs of the Rogers Locomotive and Machine Works began to ebb in 1881 with the death of William Hudson.59  Fires occurred in 1887 and 1888, one destroying the pattern shop, and the other probably the upper floor of the fitting and machine shop, which was only partially rebuilt.60  Hudson was eventually replaced by Robert S. Hughes as Superintendent, while Jacob Rogers continued as president.  This arrangement lasted until 1893, when a new company, the Rogers Locomotive Company, replaced the old firm, although operations continued as before.  Jacob Rogers withdrew from active management about 1891, though he retained financial control, and Hughes became president of the new company.61  Between 1880 and 1890, the Rogers Locomotive Company’s business generally declined, though orders picked up somewhat in 1895, and considerably in 1900, setting an all-time production peak.62  However, the firm continued to drop further and further behind Baldwin, and it was evident by 1900 that substantial changes were necessary if the company was to survive the competition.  The death of the two principal figures in the firm spelled the end.  Hughes died in 1899, and Jacob Rogers decided at that time to close the works and sell the factory, which was done in 1900.63  Rogers himself died shortly thereafter on July 2, 1901, ending the family association with the firm.64

The new owners of the factory were a syndicate of New York financiers connected with the Louisville and Nashville Railroad and the banking firm of Norton & Co. They planned to improve and extend the factory, but it is not known what work if any was done.65  The operation was not very successful and control finally passed to the trust of the locomotive industry, the American Locomotive Company, in 1909.66  There is some evidence that informal control by this firm existed earlier than that, from about 1905 to 1908.67  The works continued in fitful operation under the American Locomotive Company, but that firm was never very successful.68  Primarily, it controlled old and worn out plants like the Rogers firm, which could compete successfully only in prosperous times.  Eventually, the works were sold and passed out of use as a locomotive firm and into other lines.  Many of the buildings, such as the boiler factory, the hammer shop and the foundry, have since disappeared.  Others remain in a fairly good state of preservation, though all are threatened by highway construction.


The history of the Rogers Works is important both because Rogers himself adopted significant innovations in locomotive design, and because the company reflects much of the history of industrial Paterson.  The firm's early history, under the personal control of Thomas Rogers, demonstrates the ability to adapt skills from other areas, and to move into more dynamic sections of the economy.  Thus, Rogers moved from the relatively static sector of textile machinery, where he himself had little in the way of innovation to offer, into the locomotive business where an expanding market assured the most reliable and careful builders a solid market for their product.  Since Rogers combined skillful workmanship with an  appreciation of significant design improvements he was able to move into the forefront of American locomotive production.


In some measure, the problems of the Rogers Locomotive and Machine Works after 1860 tell the story of much of what happened in Paterson, although cheap labor was probably not a factor in the local decline of the locomotive building industry.  One of the first problems was the succession of Jacob S. Rogers to the control of the business.  He was unable to direct the company with the same finesse as his father.  During the administration of Thomas Rogers, building and expansion went on continually.  After that time, new facilities were added only during the period from 1870 to 1882.  By 1900, these facilities were outmoded and inefficient.  Part of the problem was the site itself, which cramped an operation that needed extensive space into a fairly small area.  The company did not even have access to direct rail lines, and all locomotives that left the factory had to go through the city streets, pulled by horses at first, and later on the city trolley lines.  Most of the manufacturing buildings such as the erecting shop, fitting shop and millwright shop were organized on a three or four floor vertical plan, necessary in the confined area of Paterson, but less efficient than plants which moved heavy parts horizontally rather than vertically.


By 1900, the problems faced by the company were almost certainly insoluble within the confines of Paterson.  The Grant Locomotive Works had departed in 1892, though that company was no more successful in Chicago.  Paterson was cramped, difficult to reach, far from sources of raw materials, and too distant from the ultimate market for most of its products, which lay primarily in the Middle West and Great Plains areas.  Salvation of the company after 1900 would have meant detaching it from Paterson.


The best evidence of Rogers' contribution to Paterson and to the American economy is the legion of employees he trained.  John Swinburne, one of Rogers' assistants, went on to found the New Jersey Locomotive Company (antecedent of the Grant Locomotive Works) and later formed his own company, although it went bankrupt in 1857 and was taken over by the Erie Railroad.  John Cooke, superintendent for a brief period in the Rogers works, later joined with some of Thomas Rogers' old partners in Danforth, Cooke and Company, later the Cooke Locomotive Company.  William S. Hudson assumed direction of the parent firm after Rogers' death in 1856.69  Based on the training in Rogers' shop, Paterson became one of the centers of the locomotive industry in America, an association that must be attributed primarily to Rogers' company since Paterson had few natural advantages for locomotive building other than a reservoir of skilled labor and management.

Russell I. Fries

Project Historian 
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APPENDIX A

Comparative Locomotive Production

Rogers Works and Baldwin Works

Year
Annual Output

Total Number Produced
Rogers
Baldwin
Rogers
Baldwin


1935
0
14
0
20

1840
7
9
26
159

1845
14
27
76
241

1850
43
37
242
410

1855
82
47
637
677

1860
88
83
979
988

1865
95
115
1,320
1,444

1870
145
280
2,328
1,818

1875
42
130
2,432
3,813

1880
125
517
2,676
5,430

1885
73
242
3,601
7,726

1890
35
946
4,431
11,489

1895
80
409
5,102
14,615

1900
170
1,217
5,654
17,315

Source:
John H. White, American Locomotives (Baltimore: The Johns Hopkins University Press, 1968).

APPENDIX B

List of Tools for Producing Three Engines per Month

To contain the following list of machinery, sufficient for the manufacture of three engines per month, a main shop building of 160 by 65 feet would be required; a wheel shop and wood shop in one range of 40 by 100 ft., a boiler shop 50 by 190 feet, and a blacksmith's shop 60 by 40 feet.  The following estimate embraces a full list of tools necessary, and their whole cost under present prices of machinist's labor and of materials.

List of Tools for Building Three Engines per Month.

Three          lathes    18 feet       long;     swing   6 1/2ft. 
             $6300
One boring     “        12  “            “             “       4      “                 1000


Six lathes        “        12  “            “            “       2 ft 8 in               2250

Two               “        12   “            “            “       2 ft 2 in                725

Two               “        16   “            “            “       2 ft 8 in                920

Eight              “        10   “            “            “       2   “                    2260
Four               “         8    “            “           “       1 ft 7 in               1100

 Five               “         6    “            “            “                                   900
One Planer ' 16 feet long..….……………………………………  1150

Two Planers 10    “     “. . ………………………………………  1350

Five Planers 6      “     “ …………………………………………  2250

Three polishing lathes……………………………………………  .345

Two upright drills ..……………………………….……………… 700

Eight upright drills .........……………………………….………… 760

Two bolt cutting machines ....………………………….…..…….. 340

One Key way cutter for axles ..…………………….…..……… …..75

One 42 inch blower .............………………………………………. 80

Sixty vises ...................………………………………….…..…… 690

Ten anvils .................……………………………….………….… 115

Power saws and frames ...………………………………..… .. …..150

One power punch shears ...........……….…………………..……...600

One travelling hoisting apparatus ..………………………………...250

One trip hammer ...................…………………………….….…….300


Three cranes……………………………………………….……….200

Taps, Dies, Chucks, Drils, &c . ...………………………..….….….500
Total for tools ...........…………………………………………$25,750

One steam engine, 14 inch cylinder, 42 in. stroke, with 
two flue boilers, 42 inches in diameter and 32 feet
long……………………………………………..….………….…$3200

4000 lbs. of shafting at 11 cents……………………………..……..400

15000 lbs. or 800 feet of cast iron pipe 5 1/2 c…………………….828

                                                                                                   $ 4468

Grand total for machinery ………………………………….….$30,218


The above estimate includes no allowance for a foundry, which would require two cupolas and two or three cranes, with flasks, ladles, etc., costing perhaps $1500 more.


The shops and lands will cost from $10,000 to $12,000.  The working capital should be a command of $100,000, and should be made up of good orders, and good credit, with $10,000 cash, and a good stock, say enough for one months operation, of castings, copper, bar iron, etc.

Source:
American Railroad Journal, Vol. 20 (August, 25, 1853), pp. 549‑50.
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THE PHOENIX MILL


The Phoenix (or Phenix) Mill is undoubtedly the oldest existing building in the Historic District of Paterson.  The Phoenix Mill property, as it is labeled on the HAER maps of the Historic District, is a combination of three original lots on the lower canal facing Boudinot (now Van Houten) Street.  The first lot, which had 100’ frontage on Boudinot and was the site of the original mill, was the second lease between the S.U.M. and an outside party according to Essex County Records.1   The lease to John Parke on November 1, 1807, gave him rights to draw 15" square of water from the new canal onto his so-called lot No. 8, for which he was to pay $100 per annum.  This amount of water was one-quarter larger than the usual 12” square.  The lease specified that the mill was to be used for a cotton factory.2  Parke (or Park) had previously spun candlewick and tow in the original S.U.M. mill from 1800 to 1804 or 1807.3  Parke built the first Phoenix Mill, a frame building, and began manufacturing in 1808.4  The new name for the mill may stem from his attempt to recover from the destruction of the S.U.M. mill by fire in 1807.


Parke's operations proved prosperous, fostered by the embargo and other restrictions on international trade. During 1811, he leased the adjoining half mill lot east of the above-mentioned lot, and may have built a frame structure there.5  Parke may also have been the builder of a portion of the present Phoenix Mill, for it is reported that the factory building was rebuilt during the war to about half its present size, which accords well with later deed descriptions of the property.6

Thus, the east portion of the Phoenix Mill may date from as early as 1813 or 1814. However, along with the majority of manufacturers in Paterson, Parke's business suffered irreparable damage during the depression of 1816 that followed the end of the War of 1812 and the resumption of international trade.  He had apparently mortgaged the plant and equipment to the Paterson Bank, which acquired possession in 1817 from the sheriff for $5,200.7  On September 23, the mill was resold for $8,000 and promptly mortgaged to the bank for $9,000.8 


The new purchaser, Joaquin Vasquez (given as Velasquez in some histories) converted the Phoenix Mill from the production of cotton to that of linen and flax, including both spinning and weaving processes.9  Vasquez seems to have been successful, despite generally depressed conditions, although he may have needed more capital than he personally could command in order to expand the business.  In 1821, John Travers, Jr., joined Vasquez in a partnership, and acquired a half interest in the leases and property on the lots for $15,000.  A complete description of the mill property, written at this time, indicates that there were two major manufacturing buildings, one four stories high of brick on a stone basement, with one side boarded, and the other a wood frame building adjoining the first, two stories high on a stone basement.  There were two other one story rectangular buildings, one of which was incomplete, that may have served as bleacheries.  Power for the mill buildings came from a water wheel twenty feet in diameter and six feet wide.  In addition to the manufacturing buildings, there were several houses and other associated structures on the lot that were occupied by the manufacturing supervisors such as the foreman weaver and the foreman bleacher.  A fence surrounded the property, and an ice house insured relief from the sometimes debilitating effects of a Paterson summr.10 


The partners' business continued to prosper and in 1823, Travers bought out Vasquez, purchasing the other half interest in the Phoenix Mill.11  In 1825, the need for additional capital once again became apparent, and Travers incorporated as the Phoenix Manufacturing Corporation, selling the property to the company for $67,400.12  The 1825 census of Paterson listed two operations in the Phoenix Mill in addition to John Travers' flax mill.  Chauncey Andrews operated a turning and chair-making establishment with twenty-five employees, which was probably located across the street from the mill itself on land owned by the company.  Aaron and Robert King were also listed as the operators of the Phoenix cotton mill which had 1,512 spindles and 48 workers employed at an average weekly wage of about $2.20, indicating that most were women or children.  Travers' flax mill was unquestionably the largest operation.  It had 1,188 spindles, 21 power looms, 35 hand looms in the mill, and 23 outside.  The mill consumed 3 tons of imported flax each week, and paid out $65O in weekly wages to 164 workers, or an average wage of almost $4, indicating that at least some of these were skilled employees.13  Travers had apparently made some improvements, such as a second water wheel and sail cloth looms.14 


In the 1827 census, the Phoenix Manufacturing Corporation recorded its capital in buildings and machinery as $132,000, making it by far the largest mill in Paterson.  During the preceding year, the company reportedly had completed construction on the final section of the present building.  This was reflected in the increase in the number of power looms within the factory from 21 to 52.15  It was also reported that all the hand looms were now located in the factory.  Most of the production of the mill continued to be cotton duck, or sailcloth.  The mill employed 89 men, 81 women and 114 children, for a total of 284 workers.  The indicated weekly gross profit, based on material cost and wages and product value, was approximately $660, or about $30,000 for the year.16  Business continued to prosper, according to the figures cited for 1829, but a substantial drop in employment was noted in the 1832 figures.17  The Phoenix mill continued without change for many years, though there were probably additions and alterations to the buildings.  In 1854, the mill owners reportedly returned to the manufacture of cotton goods, perhaps the result of a decline in the American merchant marine and the resultant decrease in the amount of canvas needed.18


In 1860, Benjamin B. Tilt began to operate a factory of silk-throwing machinery on the top floor of the Phoenix mill in rented space.  Tilt and his son gained control of the Phoenix Manufacturing Company in 1865, and about that tine converted the mill from the production of cotton to that of silk.  In 1875, one of the mill buildings owned by the company, and leased to John E. Van Winkle as a machine shop, burned down.  The company rebuilt the old building for silk production, and Van Winkle moved to the ground floor of the old Phoenix mill.  In 1881, the new portions of the Phoenix mill next to the street were remodeled, and a building added behind the old Phoenix mill.  By that time the mill had been converted from a water wheel to a water turbine of 140 h.p. and two steam engines of 60 h.p. each.  The mill, which now included three manufacturing lots and about 200’ frontage on Van Houten St., employed 800 workers and had 500 looms in operation on a total area of 130,000 square feet.  The value of product was estimated at $1,450,000 yearly.19 


The discovery of the antiquity of the Phoenix mill is a product of the conjunction of historical research and careful building measurement.  About halfway through the summer's research, the deed of 1821 giving the detailed measurements of the buildings on the lot, was located in the Passaic County Records.  At that time, a quick preliminary measurement of the exterior dimensions was carried out to see whether the present Phoenix building corresponded to any of the buildings listed in the deed, but it was found to be more than twice as long, though similar in width.  This seemed to rule out any great age for the building, since it appeared to be very uniform in construction throughout.  However, when the architects gained access to the interior portions of the building, and began detailed measurements, anomalies began to appear.  It was noticed that the east end of the building had walls that were thicker than those in the western two-thirds of the building.  When the point of this break in the interior configuration was compared with the deed description, it turned out to match almost exactly.  It is thus assumed that the eastern portion of the Phoenix mill building corresponds to the ca. 1813 building 42’ x 50’, four stories in height of brick, with one frame end.  The remainder of the building probably dates from 1826 or 1827, after the organization of the Phoenix Manufacturing Corporation and during the additions mentioned by Wright.  It may even be that the building was originally designed with expansion to the present size in mind, and that one end was purposely left of frame construction to facilitate later extension to the West.  Original plans for a full size building would also help to explain the preservation of the very handsome and symmetrical front elevation, which was so misleading at the start.  The present roof is not original, as there have been several fires in the mill.  However, it still has the monitor design, though now covered by tarpaper.  The combination of genuine antiquity and elegant architecture make the Phoenix mill the gemstone of the Paterson Historic District.

Russell I. Fries

Project Historian

HAER / Paterson

THE PHOENIX MILL
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APPENDIX

Excerpts from a Description of the Phoenix Mill

Buildings and Equipment in 1821

"This indenture made this eleventh day of June in the year of our Lord One Thousand Eight Hundred and Twenty One between Joaquin Jose Vasquez of the town of Paterson in the County of Essex and State of New Jersey of the first part and John Travers Junior of the City of Baltimore of the second part.... witnesseth that the said Joaquin Jose Vasquez, for and in consideration of the sum of Fifteen Thousand dollars to him in hand paid by the said John Travers Junior at and before the sealing and delivery of these presents the receipt whereof is hereby acknowledged hath granted bargained sold assigned transfered [sic] and set over unto the said John Travers Junior his executors, administrators and assigns one equal undivided half part of said two lots of land [the Phoenix Mill property leases of 1807 and 1811 from the S.U.M. to John Parke] and premises in the said part recited Indentures of Lease mentioned.... with the appurtenances thereunto belonging with the mills houses out houses and buildings thereon erected ....

"Inventory of the machinery referred to in the following assignment with a description of the buildings &c. on the premises referred to in the foregoing deed of assignment.

"A building occupied as a manufactory known by the name of the Phenix [sic] Mill the same being of three sides of brick and stone basement, and the other side boarded about 42 feet front, 50 feet deep and 70 feet high having 4 stories including the stone basement and garret with windows in the roof which is of slate, adjoining is a wooden building on a stone basement also occupied about 35 feet high, 95 feet front and 30 feet deep having a garret with windows on the roof.  Adjoining is a wooden frame 30 feet long 17 feet wide and 15 feet high.  Adjoining is a part of a frame the same size but not finished.  In front of the lot is a wood frame dwelling house with stone basement and garret with windows &c. having a garden well ice house &c. A wooden frame barn as a stable. A wooden frame dwelling house occupied and rented by the foreman weaver. A wooden frame dwelling house occupied and rented by the foreman of the Bleachers 1 fence round the premises and several ones in the middle dividing the different compartments of the lot, 2 Bridges in the front of the lot and three passage ones inside the lot with gates &c.
 61 posts and railing to support bars for drying the yarn.

120 Cross bars for drying do.
1 water wheel 6 feet wide and 20 feet diameter with small wheels, shafts and cast iron wheels connected with it. A fixture of the Mill race &c.

A perpendicular shaft communicating power to the drums by cog wheels from the bottom to the top of the building. 3 large drums.
A great number of spare and old drums. A calendar with two paper rollers and one of brass.  Ten spinning machines mounted with brass.

Appendix

Wheels &c. having 60 spindles. 1 spare sett of intermediate

   wheels.

2 twisters of 40 spindles each.

1 do         “   40   “         “  new not having been used.

3 heades of preparation for flax with layers & rovers, &c. complete.

5 frames horizontal preparation for flax.

2 double cards for tow.

2 do. do. do. not having yet been used.

1 single do.

2 double heads preparation for tow.

6      “         “         “ roving do.

1 ten heads  ________ do.

I large iron steamer.

6 large vats.

I small do.

1 large copper kettle.

1 smaller do. do.

2 iron kettles.

1 forcing pump to feed the steamer.

2 copper Ladles.

6 Iron Heaters.

1 large Press with Iron Screws.

1 Tape Loom.

250 tin Pots or receivers.

1 Copper Kettle for grinding indigo with

   4 Iron balls.

10  setts of hatchels for flax.

2   ____  __  _____ for hemp.

4 Dressing frames.

2 warping mills.

2000 Bobbins.

1000 Spools.

4000 Quills.

8 spooling wheels

14 quill wheels.

3 balling machines.
30,000 mails of eyes for harness.

100 Heddles not in use.

40 Heddle reeds.

50 reeds for canvass.

8        “   for Hammocks.

41 looms.

12 reels with conductors  &  alarms.

1 Picker for tow.

200 light spindles.

A fire Engine &c.

A Bell.

A Clock.

A  ladder 50 feet high.

A  do.     40

5  stoves & pipes.

300 brass bobbins.

1  small press.

A  quantity of old machinery & pullies

   and casting for dressing.

60 Liverpool patent lamps.

   Tools employed in repairing machinery.

1 shear with its leather.

1 lathe the head made of wood.

1 spindle lathe.

1 flatting lathe.

   turning tools.

3  anvils.

3  hammers & 1 sledge.

4  vices

1  hand vice.

3  pair of calipers.

1  drill press.

1  brass screw.

1 Iron breath [brace] and its bits.

1 cutting Engine

1  Oil Stove

1  Grind Stone

1   carpemters bench.

3   Planes

2   hand saws.

1   frame saw

1   Pair of compasses.

  carpenters tools.

Received in the office the 30th day of June A.D. 1821”



s/ Asa Whitehead Clk."

Source: Passaic County Records, Es sex County Deeds, Book E, pp. 116-121.



The Development of the Hydraulic System at Paterson, N. J.
     Even before the organization of the Society for Useful Manufactures, owner and operator of the water power system in Paterson, N. J., Alexander Hamilton and Tench Coxe began the search for a suitable water power site.  Hamilton apparently undertook the project for the S.U.M. after a consultation with some of his New York associates in July of 1791.  By August of 1791, he was already counting on the Society’s organization, for he employed several workmen who pretended to have some skill in textile manufacturing processes and machinery.  William Hall and Joseph Mort were the first two to be employed, and Hamilton sent them to examine water power sites in New Jersey.  Hall and Mort reported that they had located several good sites on the Delaware River above Philadelphia on August 29, 1791.  On September 4, they visited the Great Falls of the Passaic River, located some twenty miles west of New City and reported that it could be turned into “one of the finest situations in the world.”1  Shortly thereafter, Hamilton dispatched another employee of the yet nonexistent corporation, Thomas Marshall, who reported in favor of the Second River near Newark, New Jersey.2
     The most ambitious plan for the S.U.M. water power project was launched on October 1, 1791, when William Duer, the chief promoter of the S.U.M. and its first Governor, accompanied by a Me. Allon (a Frenchman) and Thomas Marshall, set out for the Falls of the Passaic.  Though Marshall was still favorable to the Second River, Duer was far more partial to the prospect of a canal from Tidewater to above the Great Falls of the Passaic, a distance of some seven miles, to be used for both transportation and water power.3  This plan was mostly wishful thinking, for there was no volume of commerce coming out of the Passaic region to support such a mammoth undertaking.  In the 1830s, the construction of the Morris Canal, built less than a mile from the Great Falls and running between Newark Bay and the Delaware River, demonstrated that such a canal was economically unfeasible.  The shorter Duer-Allon canal would have been even less profitable, since it was proposed only as an intra-state project.  However, while William Duer continued as governor of the Society for Useful Manufactures, the idea of a major transportation canal remainded viable.  The Act of Incorporation specified that the corporation had not only the right “to cut canals and clear and improve channels of Rivers…,” but also to build “navigable canals for the purpose of transporting Goods, Wares and Merchandizes, to and from some Manufactory by them (the S.U.M.) established.”  To carry out this function, the Society was granted the right of eminent domain.  Toll charges for such a canal were not specified in the act, but the rate of profit on investment was limited to fifteen percent.  The Society was also granted authority for its collectors to enforce payment of tolls, and to recover fourfold damages for willful injuries to the works.4
     Despite the appointment of a committee to decide on the purchase of a site, Duer continued to act almost single-handedly to carry out his tidewater transportation canal project.  Some time in March 1792, he made a secret contract to purchase some land at Vreeland’s point on the Passaic near the eastern end of the canal from a Mr. Ogden.5 The panic of 1792 ended this scheme, for it put Duer himself in debtors’ prison, where he died in 1799.  Duer’s personal bankruptcy also seriously compromised the funds of the Society, for he had been given the charge of a large portion of the Society’s funds in order to procure workmen and to get interest on unexpended funds.6  The resultant retrenchment killed any thought of a tidewater canal, or even a less involved three mile canal, which was a further proposal before the committee.  Instead, the committee now considered more modest plans for the simple provision of water power to the mills which they hoped to build, a far less grandiose and more practical aim.  The Board of Directors disposed of Duer’s contract to buy Vreeland’s Point and shifted its attention to the area of the Great Falls itself, the present site of Paterson.  Part of Duer’s interest in the Tidewater canal had stemmed from the fact that Me. Allon had suggested that 2,000 pounds would be sufficient to build such a canal.7 This was considerable less than it took to construct an even more modest project; such an impossibly low estimate indicated a general unfamiliarity with canals, and their cost and feasibility.  The Board of Directors now appointed a committee of six to decide on a site for the canal and manufacturing town.8
     The new committee began its work with much more realistic aims.  It obtained better advice, and also worked in a more systematic fashion.  On May 29, the committee went out to the Passaic Falls accompanied by General Philip Schuyler (Alexander Hamilton’s father-in-law and a comparative expert on canals) and others well acquainted with the country and the nature of water works in general… They went over the ground for some miles round and appointed proper Persons to make survey’s and levels.9  On the basis of this information and as a result of negotiations with local property owners, the committee recommended Paterson as the site for the new factory.  Alexander Hamilton seconded this suggestion by advising abandonment of any major canal project in favor of locating the buildings close to the Great Falls.  Both recommendations had the same tenor:  reduce expenses and get the Society into active production as quickly as possible.  On July 4, 1792, the Board of Directors accepted the committee’s recommendation to locate at Paterson, and on July 5, purchased some 700 acres from a number of proprietors for $8,233.53.10
     The committee which had recommended the site was now reappointed to take charge of the actual construction through an agent, hopefully by outside contracts. During the remainder of July 1792, the committee advertised for contractors to carry out the work, giving detailed specifications in the newspapers.11  On Hamilton’s recommendation, Major Pierre C. L’Enfant was appointed in July as agent.  He was to take his plans from the workmen (Mort, Hall, Marshall and Pearce) who were to be in charge of each branch of manufacturing.  L’Enfant recently had laid out the city of Washington, and Hamilton hoped that he would provide the engineering experience necessary to make the construction successful.12
     When the bids were opened on August 2, the committee received a rude shock which led to a drastic change in plans.  The cost of each individual building far exceeded what the committee considered reasonable, and few of the bids offered to do the  buildings completely. The Society now determined to build everything itself, using L’Enfant as the principal superintendent, and Colonel John N. Cummings, a Newark stockholder, as agent for hiring workmen and purchasing the necessary materials.13  The site committee was designated to approve plans.

     The choice of L’Enfant as a supervisor for the building program was probably a poor one. L’Enfant had a penchant for grand schemes and proposals, which quickly showed up in his work for the Society.  Moreover, he was never a real superintendent in the sense of constantly taking charge of day-to-day operations. He preferred to let others do that work while he limited his concern to whether his ideas were being properly executed.   L’Enfant saw his role more as an architectural consultant than as a supervisor of laborers.  As a part-time employee with no experience in construction, Cummings could neither properly oversee nor effectively replace L’Enfant.  The problem of supervision was not fully solved until April of 1793 when Peter Colt was appointed Superintendent of all the Society’s operations.14
     Despite the Board of Director’s elimination of a major transportation canal as a feasible scheme, L’Enfant began to plan a grand project which would involve a transportation canal over at least part of the watercourse.  The major problem in all the designs was channeling water from the river, across a ravine, and though or around a hill of rock to the site proposed for the factories on the hillside west of the present-day center of Paterson.  The Committee had gradually devised a plan for cutting a channel into the bed of the Passaic, probably at the location of the present entrance to the water power system, and then bringing the water across the gulley or ravine via an aqueduct.15  The portion of the hill blocking the course of the aqueduct would be blasted or hewn away, thus clearing a passage for the canal to the mills.  L’Enfant appears to have enlarged a modest water aqueduct into one equipped for barge traffic, with a tow path on one side and a carriage way on the other.  He also added construction of  a reservoir, 100’ x 10’, for water storage to insure an adequate supply for the mills.16  The plan for the rest of the canal must remain conjectural, except that the course of the canal was probably aligned along the present east-west portion of the middle canal. Whether L’Enfant intended to build a full lock system all the way down to the Passaic will undoubtedly remain a mystery, unless future research uncovers a copy of his plans.  Despite the fact that the Board never definitely approved this plan, L’Enfant went ahead under the supervision of the committee.17
     Problems of finance harried the Board of Directors severely when it became apparent that the sums initially appropriated for the construction of water power and mill buildings were insufficient.  The greatest drain from the corporate bank account appears to have been the construction of the overly-elaborate canal.  A simplified design provided the only reasonable prospect of reducing costs.  The directors felt that L’Enfant was simply incapable of practicing economy in construction and, accordingly, considered changing the entire nature of the canal when Samuel Ogden offered to build one to Vreeland’s point for 20,000 pounds (more than ten times the Allon estimate).18  Work was halted in late March, pending a decision on this new scheme, with L’Enfant thoroughly irritated by the disregard for his plan. The Board met again in April for a final decision, at which time they noted that too much money had already been spent to adopt any other plan.  L’Elfant was instructed to proceed with the aqueduct with all speed and economy, while Colt was placed in charge of all other work.19  When L’Enfant failed to show sufficient progress or frugality, he was removed from control of operations, and Peter Colt placed in charge of all construction.  L’Enfant was not reappointed to his position when his one-year engagement expired in September, through he did continue to exercise partial direction of the canal even after the preemptory action of the directors.20
     L’Enfant should be credited with certain aspects of the company’s plans.  The addition of the reservoir to the power scheme was a very sensible proposal, in light of the fact that the minimum low-water flow which occasionally occurs in the Passaic is only about one-fourth of the normal flow and only about one-hundredth of the maximum.21  During the evening, water could be stored in the reservoir from the gradual flow of the river, to be used by the mills the next day.  In effect, the L’Enfant reservoir provided the equivalent of what is today called “peaking power” through the storage of river water during the night.  However creditable his engineering suggestion, it seems that L’Enfant was incapable of adapting his European engineering training, which stressed solidity, permanence, and the attendant high cost, to the local American conditions where quickly-built, impermanent structures were more suitable, given the lack of American capital during this period for manufacturing operations.22
     Under Peter Colt, the aqueduct began to assume simpler and less grandiose designs.  Instead of an elaborate structure of stone or brick on piers, Colt simply dammed up the ravine itself at one end, and then sent the water out of the resultant reservoir into a canal cut through the rock out-cropping and down the hillside to the site of the first mill.  This was a less elegant solution to the problem posed by the ravine, but it may have increased the size of the reservoir, and hence the potential for water storage.23  Instead of constructing an elegant canal with locks and entrances from the Passaic below the Falls, the water used by the mill was simply allowed to run away across the swamp down to the Passaic by natural rivulets.

     Peter Colt continued the work of L’Enfant during 1793 and 1794.  By mid-January, 1794, the channel for water from the river and floodgates had been completed as well as the dam across the ravine.  While the canal from the dam to the mill-site was not yet finished, it was far enough advanced so that it might be completed during a few moths of good weather.  The canal was actually finished and placed in operation during June, 1974.24  There may have been as many as three or four mill buildings located on the lots along the new canal that drew power from it.  Despite completion, the first mill was never operated successfully by the S.U.M.  Financial problems accumulated, and the company ceased factory operations after January 25, 1796, when business receipts failed to match expenditures.  Peter Colt was dismissed with the thanks of the Society for his efforts,  and Paterson returned to the doldrums of a sleepy New Jersey town.25
     Any similarity between the alignment and location of the original and the present canals is difficult to determine.  Probably the oldest portion of the original canal is now the section of the present middle raceway between Spruce Street and the bend behind Mill Street at Passaic.  The first mill was located near the bend, and the waste water emptied out across the present Mill Street.  No maps have been located which pre-date 1830 (one map dated 1820 is actually 1830 by internal evidence), and by that time, the water power system had been substantially altered from its original form through the addition of two levels and a second course for the middle raceway.  The location of the S.U.M. mill at the same elevation as the present middle raceway probably indicates that the height and contour of this raceway does not differ substantially from the original along the one section mentioned.  In the summer 1973, the archeological team conducted a profile near the upper end of this section behind what was later the Grant Locomotive Works.  This profile showed that the canal has, as presently constructed, an inner wall of cut sandstone and an outer embankment wall of rough field-stone, braced with occasional knees since the embankment may have been as much as fourteen to eighteen feet high.  The canal was probably built along the hillside by cutting the channel into the hill and then using the resultant fill to build up the embankment (about 20’ wide) on the down-slope side.  Probably the most significant alteration was a change in the alignment of the race leading to the canal from the reservoir on the hill.  The original cut undoubtedly led in almost a straight line from the passage though the rock wall down to the middle canal, whereas the modern canal bends around the hill to the south of the upper tier before dropping back to intersect the middle canal by a different course.  It is also likely that the original gate or flume from the reservoir was approximately ten to twenty feet below the present level.  The present gate is far too high to effectively supply the middle canal, and undoubtedly the dam across the ravine was kept as low as possible in order to save money.  It remains problematic whether the present sandstone inner wall of the canal is original, or a later refinement.  This wall may have been added during reconstruction.  If economy of construction was the principal objective, then it would have made greater sense to use a simple, puddled clay-lined ditch.

     Once beyond the construction of the first (middle) raceway, the phases of canal construction are far clearer.  From about 1800 on, either remains or evidence of construction is plainly visible.  For the middle raceway supply system, this does not hold true because most of the evidence was likely destroyed or buried during the third major phase of canal-building which took place about 1828.

     Despite the failure of the Society’s manufacturing efforts, its water power remained in moderate demand during the years following 1796.  John Clarke (or Clark) Sr., who had built much of the machinery for the Society’s factory, occupied from about 1796 a building which he had requested the Society to build for him under lease under the firm name of McIlwaine (or McIlwhane) & Clarke.26  When the firm dissolved sometime after 1800, Clarke leased or rented space in the S.U.M. mill itself, and remained there until a fire destroyed the mill in 1807.  Two other firms, John Richardson, and Crosby & Joyce may have also had buildings using water power.  John Parke leased part of the S.U.M. building from about 1800 to 1804, spinning candlewick.27
     About 1800, business activity began to increase in Paterson to the point that the S.U.M. thought of expanding the water power system.  The plan that appears to have been selected contained two advantages.  In the first instance, the S.U.M. could make power available to prospective mills by extending the existing canal along the back of Mill Street, making a right angle to the north where the previous raceway ended.  This plan would have the additional advantage of ending a major flow of water across a section of the town of Paterson, and hence make real estate development possible in the area called “the swamp.”28  Since property along the new line of mills began to be leased as early as 1801, the water power system had probably been extended by that time. [Passaic County Records, Essex County Deeds, Book C. pp. 400-02, Nathan Squier, Sheriff to Patrick Magee, May 24, 1817, mentions an earlier lease of the Essex Mfg. Co. lot from the S.U.M. to Charles Kinsey and Israel Craine on November 1, 1801 (not recorded).  The canal extension involved the construction of head and tail races west of Mill Street, which are still extant.  Excess water in the head race was either drained into the tail race by a flume, or spillway, north of the Kinsey and Crane lot, or allowed the flow to the Passaic along the line of the canal down a spillway to the river.  The tail race probably drained into the Passaic via a channel that crossed the later Waverly Mill lot on a line with an extension of Mill Street to the northeast.

     The reconstruction of 1800 added about five hundred feet of mill-lots along Mill Street (probably laid about at this time), and increased the depth and capacity of the middle raceway.  The permanent stone interior lining probably dates from this period.  The next major reconstruction occurred during 1806-07, and involved the addition of a second (lower) tier of millsites, using water at the elevation of a tail-race or waste-way from the middle canal as the head race for the new sequence.  The new mill lots lay between the bank of the Passaic and the lower canal on Boudinot (now Van Houten) Street, and took water from the canal through each lot, returning it to the Passaic River via individual tail races.  A spillway at the east end of Boudinot Street handled any excess water.  Each of the two tiers of mills had a head of 22 feet available.  The new second (lower) tier was eventually divided into ten mill lots of varying dimensions.  The first one was leased to John Park (or Parke) on November 1, 1807, and by the end of 1813, all of the lots were either leased or sold.29  The Society’s construction of this new tier may have been fortuitous, but the coincidence of construction with the Embargo of 1806, which spurred most domestic manufacturing ventures, is too neat to ignore.  Prosperity stemming from the War of 1812 was responsible for filling these new mill lots, as well as many along the middle canal.  By 1815, the S.U.M. had only its original mill lot, and two other hundred foot lots on Congress Street (now Market) still in its unqualified possession.30
     The third, and probably the most costly addition to the Society’s power canal system was the addition of a new upper tier of mill lots on the west side of Spruce Street, laid out in 1827, and completed in May, 1829.31  This new tier involved raising the level of the whole system that supplied water to the canals almost to the base of the river in order to gain a further head of twenty-two feet for the new mill-sites.  The dam at the end of the ravine had to be raised, and was probably enlarged to more or less its present width at that time. The deep gap enlarged to more or less its present width at that time.  The deep gap in the rock ridge was partially filled to raise the water level, and after passing through this gap, the water made an immediate right angle bend along the face of the ridge for almost 1,000 feet, skirting in places the base of the sheer rock cliff itself.  This new canal was also cut into the hillside with the resultant fill used to make an embankment, an unusual arrangement dictated by the topography.  Water for the middle canal also had to pass through the upper canal and tier of mills if the Society was not to waste some of the potential energy.  This meant that the tail race from the upper (new) tier of mills had to be as high or higher than the old middle canal.  Since the ground along Spruce Street sloped downhill away from the junction of the middle and upper canals, any tail race in front of the mills on the street would have to be raised on an embankment from ten to fifteen feet high.  Accordingly, all the mills drew water from the upper canal, carried it across the tail race in a trunk or flume, passed it over or though the wheel or turbine, and then returned it through the rear of the mill to the tail race.  The tail race of the upper tier connected with the extension of the middle canal below the gap in the rocks where water originally entered the upper canal.  There were two spillways from the head race to the tail race of the upper canal, one at either end, though probably only the one near the gap had gates for controlling the level of water in the canal.

     In spite of generally prosperous time, lots on the upper canal were developed more slowly.  Only about seven of ten lots were sold or leased from 1829 until the panic of 1837.32  The building of the upper tier of mill-lots marked the limit of the extension of the canal system, and after that time, change were composed of alterations rather than additions.  The only exception to this was the construction of a stone dam in 1838-40 to replace the small wooden dam that had originally provided storage of the river water.  The wooden dam, a comparatively small affair according to all reports was located some two hundred yards above the present entrance to the power canal system, just below the old entrance to the ravine cut by L’Enfant.  The new dam was a much more massive construction of stone, eight feet in height with wooden flashboards that were later replaced by more stone.  This probably was conceived of as part of a comprehensive plan developed at the time of building the third raceway to obtain a larger storage capacity and head than that provided by the small dam and S.U.M. reservoir.  With the new tier of mills using water, this added capacity was definitely necessary, and by the 1850s, the S.U.M. had exhausted even the additional supply and was able to answer requests for more water on existing lots only by selling such rights contingent upon an adequate supply to the other mills.34  With the new dam, the S.U.M. basin was made redundant, and in 1846, it was eliminated by a new channel cut into the river bed near the dam across the ravine and approximately one hundred feet up stream from the new stone dam.35  Eventually, the S.U.M. basin was filled in, and it currently has several businesses built on top of it.

     Since 1846, the only significant change in the water-power system has been the covering of several sections of the tail race on Congress (now Market) and Mill Streets.  The upper section of the tail race on Congress, which may have been covered over as early as 1850,36 was of the most elaborate construction, involving a rough stone vault over two or three hundred feet long with a brick vault over the remaining portion.  The main reason for this complex vaulting seems to have been the fact that the manufacturing buildings on Congress were primarily used by locomotive manufacturers (Grant; Danforth, Cooke & Co.), who needed to move equipment wighing several tons from their shops.  The problem was not acute for the Rogers Locomotive and Machine Works on Spruce Street because there the lower tier tail race was behind, rather than in front of the steps.  Some of the mills on Mill Street, such as the Essex Mill in the 1870s, also built out over the raceway, though the construction was never formalized into an arch as on Congress Street.  Only on Boudinot Street were there no extensions over the canal itself.

     What did this summer’s exploration of the Paterson area discover about the development of the water-power system in Paterson?  Historical research revealed the nature, dimensions and complexity of the sequence of the canal’s development.  In most canals developed for transportation there is usually one major stage of building, followed by one major reconstruction to accommodate larger boats.  In Paterson, there were at least four major stages of construction or reconstruction: 1792-94 construction of the basic water supply system and a portion of the middle basin;  1800-02, extension and possible enlarging of the middle canal;  1806-07, addition of the lower raceway along Boudinot Street;  1827 – 46, addition of the upper tier of mill sites, and reconstruction of the basic water supply system.  Thus, the Paterson power canal system was developed over a course of fifty years in order to meet ever-expanding industrial usage.  By 1850, the water power potential was fully developed, and the mill sites filled.  After that time, Paterson’s main industrial growth shifted from the area around the falls to the new industrial area centered along the tracks of the Paterson and Hudson River Railroad and the Erie Railway, and used a more flexible steam power system.  Historical research also revealed the way in which water power was drawn from the canal by flumes and used in the mills.  Field work then uncovered many of the filled-in openings along the inside wall of the canal previously used for admission of water to the mills.  Some dimensions for the actual construction of water wheels were located on deeds, and these could be used for eventual authentic restoration.

     The archeological investigation (made possible by funding from the New Jersey Department of Transportation) proved invaluable in testing some of the hypotheses concerning the actual construction of the early middle raceway and the water power systems of the mills, questions which could not have been fully answered in any other way since early plans for the system were lacking.  The fortuitous breaking of a water pipe within the covered portion of the Congress (Market) Street tail-race gave both the archeologists and historians access to this fully preserved system, including tail-race channels running under each mill back to the location of the water wheel or turbine.  Unfortunately, no wheels or turbines were found in position.  The cooperation of the archeological team under Edward Rutsch was excellent throughout, and it is hoped that the HAER team was helpful in providing background materials for their work, such as old maps and plans, as well as ideas about the use and development of the system.

     Field work by the HAER survey team helped reveal shifts in the usage of water during the late 19th and early 20th centuries.  Initially used as a source of power, water became valuable as a component or raw material of the industrial processes of this period as in the wet-spinning process for the Dolphin Jute Mills and the Barbour Flax-Spinning Mill on Spruce Street.  Cooling or washing is the only current industrial function of the water in the canal system in Paterson, as used by the Allied Textile Printers mill at the corner of Mill and Van Houten Streets.  Field work also helped determine the precise location of specific features, making it easier to correlate historical information with the existing structures.

     What are the prospects for future work and the questions to be answered?  The water power system underneath market Street needs to be fully documented:  Historically, architecturally and topographically.  This must be one of the few remaining systems of underground raceways, its location being in part responsible for its almost perfect preservation.

     The major historical effort next year needs to be directed toward uncovering the full historical development of the canal system through the examination of manuscript records.  This year’s work has indicated the questions that need to be asked, but hopefully material in the original S.U.M. records and other sources will reveal much about the exact dimensions of the early system as well as the later changes.

Specifically, I would like to determine:

1. The date of construction and exact location of the early wooden dam.  If significant historical material is not found, a relatively small archeological investigation might at least locate the position of this feature, and provide some indication of its construction.

2. The original location of the channels from the Passaic River into the S.U.M. basin.  Old maps provide approximate locations for these channels.  Better early data, or surveys combined with test pits, might locate them more accurately and give some indication of flood gate structures.

3. The height and course of the original canal or flume from the gap in the rocks to the present middle canal.  Hopefully, historical documents can fill out this data more accurately, because archeological work would be almost prohibitive in this area.  The assumed line is now located primarily underneath a busy Paterson thoroughfare and a filling station, to say nothing of as much as twenty feet of fill.

4. The extent and nature of the development of 1800-02.  Was this simply an extension of the middle canal along the hill, or was the previous section of the canal also enlarged and reconstructed at this time?

5. The location and changes in the outflow from the middle canal and its tail race at different times.

6. The date for filling in the S.U.M. basin, and construction on top of it.

7. Dates for the abandoning of the use of water power by various factories at Paterson.  By 1880, most of them had some subsidiary steam power, and some may have used steam almost exclusively.  When did they give up water power leases, or stop making payments to the S.U.M.?

8. When were the upper portions of the tail race paralleling Market Street vaulted over?  Construction materials and methods suggest ca. 1840. Is this supposition correct?

9. What types of water power were used in each of the mills?  This is known for some, but by no means for all the mills.  Did the wheel remain predominant, even after the 1840s, or is the Boyden turbine (or other turbines) more characteristic of later installations?  Careful building surveys should help to reveal this information.

10.  Why and under what legal right were buildings extended over the actual raceway channels?  It is known that Henry V. Butler was granted the right to built over the tail race of the upper canal by the S.U.M.  Did all mills request or obtain this permission?

11.  What was  the function of the channel emerging underneath the Rogers Works fitting shop?  So far as is known, the water power was always generated in a separate building further north along the canal, as shown in a lithograph of 1876.  Nor is there any provision for a flume from the upper raceway into the building, since this would have to pass through the upper story of the storage building behind the fitting shop.  Was a portion of the water later brought from the more northerly flume into the fitting shop, and then over a wheel?  This feature remains a mystery.
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28 Ph. (ilemon) Dickerson, A Lecture on the City of Paterson, ItsPast, Present and Future (Paterson, J. J. Paterson Educational Association, Jan. 31, 1856), pp. 8-9.  Dickerson, a resident of Paterson from 1816 on, seems to have been a source of information for many later accounts. Davis, Essays, I, p. 506, believes an extension was made only in 1806-07.

29 See map, CHANGES IN OWNERSHIP OF MILLS LOTS, 1800-1815, and Passaic Country Records, Essex County Deeds for the records on which this map is based.

30 See map, CHANGES IN OWNERSHIP OF MILL LOTS, 1800-1815.

31 Wright, “Manufactures of Paterson”, p. 298; Dickerson, Lecture on Paterson, pp. 8-9.

32 See map, CHANGES IN MILL OWNERSHIP, 1816-1836.

33 Wright, “Manufactures of Paterson”, p. 282.

34 For an example, see lease of S.U.M. to Charles Danforth, and others, 1 May 1864, Passaic Co. Deeds, Book S-2, pp. 79-81.

35 Dickerson, Lecture on Paterson, pp. 8-9.

35 See map of 1851, Passaic County, WPA Map Collection.
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PROSPECTUS

for the

GREAT FALLS / SOCIETY for ESTABLISHING USEFUL MANUFACTURES SURVEY

By the

HISTORIC AMERICAN ENGINEERING RECORD

Summer 1973

THE INDUSTRIAL ARCHEOLOGICAL INVESTIGATION OF THE FIRST PLANNED INDUSTRIAL DEVELOPMENT IN THE UNITED STATES.
Since 1965, a group of citizens from Paterson, New Jersey have been working to gain recognition of the Great Falls on the Passaic River and the industrial community that developed around the Falls, using its water power.  Both efforts have proved to be successful –  the Falls being designated a National Natural Landmark by the United States Department of the Interior in 1967 and the surrounding industrial area being placed on the National Register as a historic district in 1970.  Since then, this group, along with other concerned Patersonians have incorporated to form the Great Falls Development Corporation, their new objective being the creation of a historic urban industrial park based on the rehabilitation and continued use of historic industrial architecture, and the development of city-owned land and frontage along the Passaic River.
As a part of this plan, the Historic American Engineering Record of the National Park Service has been invited to conduct a study of over 119 years of industrialization on the site of America's first industrial complex.

THE HISTORIC AMERICAN ENGINEERING RECORD
 The Historic American Engineering Record (HAER) was established by Congress in 1969 to create an archival record of America's engineering monuments.  This mandate has evolved to include the new field of Industrial Archeology, about which more will be said.  The Record is part of the National Park Service of the United States Department of the Interior, and functions as a branch of the Office of Archeology and Historic Preservation, under the Division of Historic Architecture.  Cooperation was desired from the Library of Congress, to provide a permanent repository for the Records, and from the American Society of Civil Engineers (ASCE) to provide professional counsel through its national membership.  Therefore, following the precedent set by the Historic American Building Survey in 1933, the Park Service entered into an agreement with both the Library of Congress and the ASCE to support the HAER program.  Under this agreement, the National Park Service administers the planning and operation of the Record with funds appropriated by Congress and supplemented by gifts from individuals, foundations, and associations.  The HAER identifies, records, and documents the material remains of America's industrial, technological, and engineering heritage.  This work is carried out by projects such as the Great Falls / SUM Survey.

INDUSTRIAL ARCHEOLOGY 
In that the survey proposed for this summer is being thought of in the context of "industrial archeology," a brief introduction to the subject will be helpful.  IA as a term is relatively new to this country, though it has been practiced by the HAER for the past four years, and by the National Park Service even longer.  However, for the origin of the subject, one must look to Great Britain where the term was invented, and the discipline has been practiced for more than ten years.  Naturally, the best definition thus far advanced is that of an Englishman, Dr. R. A. Buchanan, one of Britain's foremost industrial archeologist and spokesman who says:
 "Industrial Archeology is a field of study concerned with investigating, surveying, recording, and, in some cases, preserving industrial monuments.  It aims, moreover, at assessing the significance of these monuments in the context of social and technological history.  For the purposes of this definition, an ‘industrial monument’ is any relic of an obsolete phase of industry or transport system ... it is useful to confine attention to monuments of the last two hundred years or so ... because of the sheer mass of material dating from the beginning of the Industrial Revolution."

Two things are implied about the study of IA remains, if one accepts Buchanan's definition.  First, it makes clear that the nature of IA is complex.  That is to say, IA is not concerned just with investigation, or surveying, or recording, or preservation;  but with all of these as they bear upon the study of industrial remains.  As a result of this inherent complexity, accurate and comprehensive assessment of the industrial remains depends upon an interdisciplinary approach.  No single profession or skill will dominate the field.

The proposed HAER project will be an interdisciplinary study developing new, analytical, industrial archeological techniques under actual field conditions this summer.  Thus, the Great Falls / SUM Survey is one of the first, large-scale projects using the new concepts of industrial archeology in this country. 
SOCIETY FOR ESTABLISHING USEFUL MANUFACTURES (SUM) 
For the purposes of this "Prospectus," a brief historical summary of the SUM will serve to refresh the memories of those familiar with the Society and will introduce it to those who are not.

During the Colonial rule of Great Britain, the establishing of useful manufactures in America was forbidden for the simple reason that if the colonies developed a native industrial potential, their dependency upon the mother country for manufactured goods would cease, and there would be no point in continuing the colonial relationship.  Also, the British were not about to surrender their investment in the exploitation of America's raw materials, which helped supply her nascent Industrial Revolution.  After 150 years of colonial rule that became rather oppressive to the American colonists towards the end, a revolution occurred that gave birth to a new nation.  Following the successful war of independence, the leaders of the young United States were debating whether the country should pursue an economy based on agrarianism or one based on industrialization.  Thomas Jefferson, a gentleman farmer from Virginia, was the chief advocate of the "agrarian dream ... the encouragement of agriculture and of commerce as its handmaiden.”  Alexander Hamilton, a fearless statesman who possessed an extraordinary intuition for forecasting the material development of America, was the chief advocate of industrialization.

In 1791, the House of Representatives assigned Hamilton to study the possibilities of industrializing the United States.  Investigating the prospects of harnessing the Paterson Falls, he came across the Society for Establishing Useful Manufactures, a group of business speculators and political leaders interested in developing manufacturing in New Jersey around the Great Falls.  Hamilton put the ideas of the SUM into immediate action, by promoting the Society as an institution of national importance.  It was one of the pioneer industrial corporations of the United States - - the largest and most pretentious;  the founder of the city of Paterson;  and one of the few companies of its time to survive the vicissitudes of a century and maintain an unbroken existence for more than 100 years.  Paterson became the home of the first Colt firearm, the Rogers locomotive, and by the third quarter of the 19th century, the silk capitol of the world.

While these accomplishments attest to the significance of the Society's history, it is equally important to remember that its economic history was not one of continuous prosperity.  The Society's economy fluctuated between periods of boom and depression, occurring at about 20 year intervals.  At the beginning of the 20th century, it ceased to exist, when the major manufacturers moved to Pittsburgh and to the South.  One fortunate aspect of the SUM's erratic successes is that Paterson industrialists could rarely afford to modernize or update their old factories.  Thus, some of the buildings surviving today date from the early 1800s, and along with those built throughout the 19th century, provide a complete catalogue of industrial architecture.

OBJECTIVES OF'THE SURVEY

The Great Falls / SUM Survey is being phased for two summer's intensive field investigations.  The scope of the first summer's work will involve a general assessment of the historic district in total.  Some of the structures will be completely documented as they are endangered by highway construction.  From this general assessment, the survey will define particular areas for future consideration by university groups, independent scholars and industrial archeologists who wish to study specific aspects of the SUM.  Phase I will also provide those concerned with the historic district a basis from which to plan the restoration and adaptive use of the mills and factories as well as defining next summer's endeavors.  The objectives listed below are not intended to be rigidly set as new factors, completely unrecognized at the moment, may appear and take precedence in the course of survey.  The team will receive a final briefing when it assembles at field headquarters in June.
1.  A general survey of the historic area will take the form of a site plan drawn at such scale as will enable all significant buildings to appear in plan and other buildings in outline.  Significant buildings will be identified by their original historic names and dates of construction.  The reports on specific buildings, companies and complexes will list in chronological order, the succession of owners up until the present time.

2. An accurate survey of the power canal system will be made detailing particular features such as the head and tail races to and from individual buildings, waste wiers and spillways, dams and control locks, changes in elevation, etc., that will help explain the historic function of the canal.  An archeological team will be available to assist in the excavation of features buried under fill and debris.  Cross-sectional profiles of the canal in several locations are being planned in hopes of discovering its original construction.
3.  Relating to the hydraulic system, we hope to discover evidence of   power systems, such as flumes and penstocks, and the foundations and supports for waterwheels and turbines that drove the mills and factories.
4.  To prepare measured drawings, professional photographs and documented histories of significant structures endangered by urban renewal or highway construction.
5.  To assemble a bibliography of all existing materials, both written and graphic, primary and secondary, on the SUM.
6.  To photo-document the historic district.
7.  To prepare a report on the first summer's survey.
8. To continue the education and conscious raising of the general public as to their industrial and engineering heritage.
9. To train members of the survey team and development techniques of industrial archeology.
10.  To stimulate and guide further researches, analyses and interpretations of 

America's first, planned industrial development. 
STRUCTURES TO BE RECORDED 
The following is a list of structures possessing varying degrees of historical, engineering or architectural merit that will provide a reasonably clear idea of the types of structures to be documented. This list is by no means final as unknown factors may suggest other considerations.

STRUCTURE OR COMPLEX 
DATE
COMMENTS
Rogers Locomotive Works:



      Erecting Shop



1873
      Administration Building


1880
      Machine Shop & Storage


1881
      Millwright Shop



1879
Barbour Flax Spinning Company

      Spruce St. Mill (Belfast Mill) 

1860

      "Granite Mill"      
         

         c.1881

Dolphin Jute Mill Complex            

1844-80

Grant Locomotive Works               

1849

Cook Locomotive & Machine Co:

      Administration Building          

1880

      Erection Shop                  


1870
Hamil Mill                           


1875             

Site of Bull Mill, lst to

                                                      




spin cotton yarn; lst

                                                      




water-powered mill.
Hamilton Mill                        


1812

Franklin Mill                          


  ?

Essex Mill Complex                   

1871-2           "Old Yellow" Paper Mill

                                                     



(1803) is incorporated in

                                                       



complex.
Colt Gun Mill                        


1835-6           Only lst & 2nd stories

                                                      



survive.
Mallory Mill


                           ?
Waverly Mill  


                       1857-8

Todd Mill       



                ?

Congdon Mill




     ?
Phoenix Silk Manufacturing Complex 
1850-70

Addy Mill




1851 - 2
Power Canal:

     Middle Race





Began 1793 by L’Enfant; 








extended and completed in 








1794-1804 by Peter Colt.

     Upper Race





Completed 1820s.
     Lower Race                      


1807-20
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