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.I. ADMINISTRATIVE DATA-

-
-

-
-

-
-

A. Name and Numher of Structure 
Ft>lrl" 

Dry Dock fll, Charlestown Naval Shipy.ard, Charlestown, Mass •.J 398 · 
dry dock, originally built of Quincy granite in 1833; is the sole remaining 
operative dock at the Charlestown site. 

B. Proposed Use of Structure 

Dry Dock #1 will be preserved to continue its useful tradition of 
enabling rapid ship repair for any on-site vessels requiring extensive 
or prolonged maintenance. 

C. Justification for Such Use 

Like the Charlestown Navy Yard, Dry Dock Ill has been a1tered over the 
years reflecting the technical developments and achievements of the 
US Navy. It has been enlarged twice since 1833, with modifications 
made to the floor of the dock and at the head end. 

As a former n&val shipyard, with two on-site vessels--USS CONSTITUTION 
and USS CASSIN YOUNG~this dock exists as the one on-site repair 
£acility•. Use of a similar off-site repair facility would be costly, 
and, pot~ntially, injurious to these cultural resources. 

D. Provision for Operating Structure 

Dry Dock #1 can be used as the Naval Yard's ship repair facility as well 
as an interpretive tool signifying past technological advances in the 
field of civil engineering. 

E. Cooperative Agreement, if any, Executed or Proposed for Operating Structure 

In consideration for the permanent loan of·the USS CASSIN YOUNG, the 
Department of the Interior shall permit the Navy to use Dry Dock #1 at 
the Charlestown Navy Yard .for docking the USS CONSTITUTION at the Navy's 
expense from time to time (estimated 10 year intervals) or on an emergency 
basis. 

F. Brief Description of Proposed Construction Activity 

This information will be provided by the architectural historian when 
he prepares the Architectural Data Section of the Historic Structure 
Report on Dry Dock #1. 

Estimated Cost of Proposed Construction Activity 

This information will be provided by the architectural historian in 
the Architectural Data Section. 

-
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-

ii, ARCHITECTURAL DATA 

A, Significance 

Dfy Dock 1 at the Chariestown Navy Yard, Boston National Historical Park 

was designed and built by Loammi Baldwin between 1827 and 1833. Baldwin built 

a twin dty dock in Norfolk, Virginia during this same period. Baldwin's dry 

4a~ks were the first to be built in America. The engineer had traveled abroad 

and had examined docks in.England, France, and Holland. He then set to work 

to adapt the technology used. in Europe to the materials and needs of the American 

eentirient. The resulting pioneering structures remain great achievements in the 

f:leld of civil engineering. 

An Englishman David Stevenson visited America shortly after the dry docks 

were completed. He described them in his book A Sketch of Civil Engineering 

in North.America published in London in 1838: 

The only graving docks existing in North America, at the time of my 
visit, were those which have been erected for the use of the Navy 
by the Government of the United States, in the navy-yards of Boston 
in Massachusetts, and Norfolk in.Virginia. These docks have been 
formed of such a size, as to admit with ease, the largest class of 
government vess~ls belonging to the American Navy •••• The stone 
used in their construction is a grey-coloured granite from Quincy 
in Massachusetts, and, _.as far as regards workmanship and general 
execution they are inferior to no marine wo.rks which I have ever 
seen. ... They are the finest specimins of masonry which I met 
with in America, and are equally creditable to the government of 
the United States, and to Mr. Baldwin, the engineer under whose 
airection they were constructed. 

d,>'> """ 
The significance of the dry docks~ not rest solely 't9 the quality and 

ingenuity of their construction. They must also be viewed as one of the important 

pubiic improvements undertaken during the administration of President John Adams. 

Baiawin advocated the development of national roads and canals. He argued that 

§ueh improvements ~ere essential to a nation of commerce. He argued that dry docks 

would contribute to the public welfare through their use in building and main­

taining a strong navy. This navy would protect merchant shipping which would 

in turn benefit markets throughout the country. 

2 



-
Another reason that the Dry Dock is historically significant is because 

of its early application of the steam engine. This was the first steam engine 

to be used at the Navy Yard. Engine making in Boston began in the early 1820s 

and Ebenezer Lester, inventor of the Dry Dock steam engine, built a number of -
-

the earliest engines in Boston. 

The significance of Loarnrni Baldwin's dry docks has been recognized both by 

the inclusion of Dry Dock 1 in the Charlestown Navy Yard, Boston National Historical 

- Park and by the designation of both dry docks as National Historic Civil Engineering 

Landmarks. This designation was made by the American Society of Civil Engineers-
on April 10, 1978. 

-

-

-

3 



B. Historical Material 

Chapter 1: Developmental History 

As early as 1804 Loammi Baldwin, one of New England's foremost civil engineers, 

advocated the construction· of dry docks in the United States. In a series of articles 

appearing in Boston's Columbia Centinel in that year, Baldwin presented an elaborate 

dry dock scheme that included factories and workshops as well as docks.l The pro-

- posed plans were extensive and was assessed by William Gray, merchant of Salem in 

the following staLement: "I should rejoice to see the plan executed, but I think 

it is too vast for the fortunes of this country."2 

Baldwin believed that the construction of dry docks would benefit the country 

as a whole through the benefits that they would afford the navy and private mercantile 

- interests. The engineer looked to Europe saying, 

Many European nations have within a few years greatly improved in 
shipbuildings, both in the theory and manner of building them. 
This important improvement, especially in the mechanical part of 
the work has been chiefly owing to their wisely adopting the dry 
docks. In England the dry docks have but lately been adopted; 
but in France, at Toulon, Brest, and Rochefort dry docks or bassins 
de construction have been in use near a centruy.3 

Loammi Baldwin traveled through England and France in i823. He examined the 

port of London noting that "the docks are truly noble works. I have examined some 

of the dry docks along the river where the merchant ships are repaired. Their 

construction is very simple and might be built at Boston at little expense. I have 

no doubt they would be found useful. "4 

1. Loammi Baldwin, "Dry Dock~' in Thoughts on the Study of Political 
Economy (reprinted, New York: August M. Kelly, 1968). Hereafter cited as 
Baldwin, "Dry Docks." 

2. Frederick K. Abb~tt, "The Role of the Civil Engineer in Internal 
Improvements: The Contributions of the Two LoaIJlffii Baldwins, Father and Son 
1776-1838." Ph.D. dissertation, Columbia University, 1952.., p. 66. 
Hereafter cited as Abbott, "Baldwin." 

3• Baldwin, "Dry Docks."-
4. Abbott, "Baldwin," p. 131. 

-
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Upon his fQtUttt to the United States in 1824, twenty years after he first - presented a dry agGk proposal, Baldwin began to correspond with Secretary of the 

Navy Samuel Southard concerning the construction of naval dry docks. A study of-
possible sites fot a dock was authorized by Congress on November 25, 1824. 5 Early 

- design plans Were general and were to be adapted to a specific site later, although 

the-engineer did have Charlestown in mind. Dry docks were rare in North America 

and Baldwin's designs were the first stone graving docks to be constructed on 

- this side of the Atiantic. As such Baldwin's dry docks were important pioneering 

efforts. 

The earliest report that Loammi Baldwin made "relative to the Dry Dock in 

Charlestown" was sent to Secretary Southard in November, 1824. His letter accom­

-
panying the plans and report contained the following observation on the project 

at hand: "The subject is totally new in our country and perhaps there is not in 

the United States a single engineer who has ever been employed in constructing 

a Dry Dock." At this time Baldwin estimated the cost of a masonry dock at $280,000. 6 

Baldwin corresponded with Secretary Southard and Commodore Charles Norris on the - subject of docks for several years. In August 1826 the engineer began detailed 

surveys of the navy yards at Portsmouth, New Hampshire, Charlestown, Massachusetts,-
Brooklyn, New York, and Norfolk, Virginia. He submitted a report on each of the 

- four possible dock sites to Congress in January. 1827. In March of that same year 

Congress authorized the construction of two dry docks, one at Charlestown, the 

other at Norfolk.7 Loamini Baldwin was appointed engineer to superintend the 

5. I~~d., p. 136. 

6. Loammi Baldwin to Samuel Southard, November 6, 1824, Baldwin Collection,- Wm. L. Clements Library, University of Michigan, Ann Arbor, Michigan. 

?. Abbott·, "Baldwin," p. 154. 

-
-
-
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construction of the docks on March 28, 1827 at the request of President John Quincy-
Adams. He was given full authority over the project and was directed to report to 

the Board of Navy Commissi9ners made up of Commodores Bainbridge, Morris, and 

Chauncy.8 ... 
On June 1, 1827, Baldwin began preparatory work for the construction of the 

Dry Dock at Charlestown. Intending to spend summers in Massachusetts and winters 

in Virginia, Baldwin appointed his brother James Fowle Baldwin to be his assistant. 

James left after several months to work on other engineering projects.9 At that 

time Alexander Parris, noted Boston architect, was appointed to help Baldwin super­

intend construction. 10 He was paid $160 per month. Others hired to work on the 

Charlestown dock included William Andem, clerk, Edward Battles, "a principal 

OVQrseer of the works or head carpenter," Benjamin Perham, surveyor, and three 

assistants. The assistants were young men taking advantage of the only way to 

learn the profession of civil engineering, by apprenticeship•. They were paid 

$1 a day when they were employed.11 

-

P~eparatory work for the dock construction included a~vertising for materials. 

On June 12 advertisements requesting timber and stone for the piers, cofferdam, and 

quay walls adjacent to the dock site, appeared in Boston newspapers. Actual con­

struetiort did not progress as quickly as anticipated and the tide was not excluded 

-

B. Loammi Baldwin to Board of Navy Commissioners, "Annual Report for the Year 
1827," Baldwin Collection, vol. 70, Baker Library, Harvard University, Cambridge, 
Massachusetts. Hereafter cited as Baldwin, "Annual Report 1827." 

9. _Ibid. 

lO. Abbott, "Baldwin," p. 155. 

ll. "Payroll of workmen on the dry dock in Charlestown Navy Yard from June 16, 
1827 to Sept. 30, is33." Baldwin Collection, Institute Archives, M.I.T., Cambridge 
M:issachusetts. 

-

-
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- from the construction site until the spring of 1828.12 While the site prepara­

tion was being done, Baldwin studied the tides in Boston Harbor and completed 

- final plans for the docks.· His studies during this period resulted in several 

changes to the dock design.-
The first change that Baldwin made to his preliminary plans for the Dry 

- Dock was to increase its depth so that it would withstand the highest tides that 

occurred in the harbor•. The depth finally decided upon was thirty feet from the 

coping to the gate sill.13 Water was to be exclude~ from the Dry Dock through 

the use of turning gates and a floating gate. When the gates were closed the 

dock could be pumped dry. The second change Baldwin ma~e to his original dock 

design was explained to the Board of Navy Commissioners in the engineers annual 

report of November 10, 1827. 

The floating gate originally proposed, was intended to rest against 
a shoulder at the entrance, so that when brought to its place, it 
should be retained there, on pumping out the Dock, by the horizontal 
pressure of the water. In that case, neither the floating gate nor 
the turning gates, would serve to retain the water inside the Dock, 
at a level above the tide, so that the water in the Dock would neces­- sarily fall with the falling of the tide. • • • To guard against 
evils of this kind I concluded it better to construct the floating 
gate & the masonry of the Dock in such a manner as to let the gate 
drop into grooves in the si<le, walls & bottom, so as to resist pressure- in either direction.14 

- Structures built to prepare the site for the Dry Dock construction included 

-

dry masonry quay walls on either side of the site as well as a cofferdam. The 

- main part of the cofferdam was fifty feet below the entrance of the Dry Dock at 

right angles to the dock's axis. It extended 100 feet across the space between 

the two wharves flanking the dock site. As described by Baldwin: 

- 12• Baldwin, "Annual Report 1827." 

lJ. Ibid. 

-
l4. Ibid. 

-
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-
-

-
-

-
-

-

• • • instead of being on a straight line, it has an angle of 
150 degrees in the middle, extending outwards, so as to give 
additional strength against the tides. This part will be chiefly 
c9mposed of two rows of timber sheet piling from 12 to 14 inches 
thi'ck, grooved & tongued, with an interior space between them 
of 13 feet, to be filled with good earth; with girders, tie bolt~·~· ~~ 
& timber caps. From each end of this part of the Dam," where it· 
meets the wharf, the Coffer dam runs in a diagonal line through 
the wharf, till it meets and is carried through the Dry quay walls 
before described, the lines of sheet piling to be continued through 
the wall about 10 feet so as to be surrounded with the earth filling, 
and then prevent the passage of water round the ends of the dam. 
This part of the coff~r dam will have the oak piles of the pier 
wharf to support it, & has a space only 8 feet wide between the 
sheet piling, which is composed of timber piles from 7 to 10 inches 
thick grooved & tongued. The girders or ribons, against which the 
sheet piles are driven, and which serve to guide them in driving, 
are secured to two of the diagonal rows of wharf piles previously 
driven, leaving an intermediate row within the dam. 15 

The ground into which the cofferdam piles were driven was a firm compact bed of 

clay. 16 

Wharf construction adjacent to the site of the Dry Dock included .a new wharf 

east of the dock site and an extension to the Old Wharf which had been constructed 

in.1813 just west of the site. (See Illustration No. 3.) To build the.wharves 

oak piles were driven 8 feet on center except for the end piles which were placed 

oµly 5 feet 5 inches from the next pile. A cap timber with tenon and shoulder 
.... 

joint was laid on the piles and a course of "small timber" was placed over this 

line of caps. Two feet of earth covering was laid on this deck and was retained 

in place by "a course of side capping" rising 3 feet to the level of the top of 

the wharf. Fender piles were driven around the side of the wharf against each 

row of bearing piles and were firmly bolted to the side capping. Oak girders 

were bolted to the bearing piles just above the low water mark providing additional 

strength. Five belay posts were driven on each side of the new wharf rising 5 to 6 

feet above the level of the wharf's surface. Of similar construction, the exten­

sion of the 1813 wharf had two belay posts. 

15. Ibid. 

16. Ibid. 

-
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- Baldwin advertised for materials for the Dry Dock in September 1828 (see Appendix A). 

As a result a contract was made with William P. Riddle for the timber and plank for -
the flooring of the Dock. Several contracts were made with Ebenezer Lester for 

- steam engines and pumps. Of primary importance was the granite to be used in 

the dock construction. The engineer reported to the Board of Navy Commissioner 

in November that 

}4lving on the 28th September advertised for proposals for deliverying- the stone for building the Dock, to be received until the 1st of this 
month, I am now engaged in arranging a contract with Gridley Bryant 
upon his proposals, upon which he offers to furnish all the stone 
both for the hammered & Ruble work at $3 pr cubic yard, & it is- estimated that about $20,000 yards will be required. 

- Gridley Bryant operated as agent for the Granite Railway Company in Quincy, 

Massachusetts. Baldwin included the following list of contracts that had been 

- made by the U.S. Government in his annual report in 1827: 

First Richard H. Ayre, for cofferdam timber dated July 19, 1827 

·-
Second Gridley Bryant's contract for dry quay wall, dated July 24, 1827. 

- Third Ebenezer A. Lester's contract for great steam engine dated 

July 24, 1827 

- Fourth William P. Riddle's contract for Wharf piles., etc. dated 

July 28, 1827 

- Fifth Shubart Bills' contract for ballast for backing dry quay 

wall, dated July 30, 1827 

Sixth Hugh Cummisky's contract for covering wharf with earth, filling 

- cofferdam, ~ backing up quay wall, dated Oct. 10, 1827 

Seventh William P. Riddle's contract for timber & plank for foundation 

floor of Dock, dated Oct. 27, 1827 

-
-
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Eighth Ebenezer A. Lester's contract for small temporary engine for 

-

-
-

draining with pumps etc •. dated Nov. 10, 1827 

Ninth Gridley Bryant's contract for stone, for hammered, ashler, & 

ruble work, supposed about 20,000 cubic yards at $3 per yard 

delivered rough.17 

On November 1, 1827, Mr. Stuart J. Park was hired to superintend the stone cut­-
ting. The first shipment of stone was delivered by the Granite Railway Co. on 

April 26, 1~28. As the stone was delivered rough, much of the hannnering or finishing 

of the stone was done by workers from the State Prison. 18 

- Favorable weather conditions during the spring and sunnner of 1828 permitted 

excellent progress on the cofferdam, quay walls, and wharves. Lester's small 

engine, for pumping out the dock foundation during construction, was erected but 

not yet in use in November, 1828. Baldwin noted that on May 21 "the enclosure of 

the Dock basin was so far completed by filling the Coffer dam, & by the embankment 

behind the quay wall, as to justify excluding the tide by closing the valve on 

the Culvert through the Coffer dam. " Excavation for the foundation of the 

Dock was begun on May 26. 19 

Several temporary buildings were erected at the Dry Dock site. The location 

of some of these structures is noted on Baldwin's plan of the construction site 

- dated November 4, 1828. This plan was included in his annual report to the Board 

of Navy Commissioners (see Photograph 3). In this annual report the eng~neer 

describes the temporary buildings as follows: 

- 17 • Ibid. 

18 • "A Diary Kept at the Dry Dock Office, Navy Yard Charlestown, Nov. 1, 
1827-May 16, 1828," Baldwin Collection, Institute Archives, M.I.T., Cambridge, 
Massachusetts. 

- l9. Loammi Baldwin to Board of Navy Commissioners, "Annual Report for 
the Year 1828," Baldwin Collection, vol. 70, Baker Library, Harvard University, 
Cambridge, Massachusetts. Hereafter cited as "Annual Report 1828." 

10 
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An office with two rooms, 45 by 20 feet. An old carpenters shop 
removed and fitted up 56 by 30 feet. A Blacksmith Shop 50 by 20 feet 
with 5 forges, & a coal shed 24 feet square. A shed for cement etc. 
71 by 30, a carpenters shed 61 by 30 & one_ 63 by 29 feet. A steam- engine house 33 by 32· feet.20 

Baldwin had initially made a contract with Ebenezer Lester for the "Great steam-
engine for draining the Dock when completed." Upon realizing that the siting of, 

- lhis engine would depend upon the overall plans for the development of the navy 

yard, Baldwin chose to make a second contract for a smaller steam engine to pump out 

the dock foundation (see Appendix B). In November 1828 Baldwin wrote: 

The temporary engine of about 15 horse power was erected last winter- • & 2 cast iron pumps of 12 inches diameter each, have been put 
up, & the machinery is constructed to carry two more, should they be 
found necessary. The pumps are in a well •••• Into this well it 
was intended to conduct the water as the excavation deepened. But 
as very little water comes into the part already excavated, & that 
fresh water, it is· lifted by two small wooden pumps about 12 feet 
high, & then runs into the great wells where it is raised by the 
great pumps •••• 21 · 

Excavation for the Dry Dock foundation continued in the spring of 1829 and-
was completed that September. There were several problems with the coffer darn 

- during this time because of the soft nature of the soil. Additional piles were 

driven as bracing. On November 5, 1829, Baldwin reported that the foundation 

- floor of the dock requir~d but several days work before being completed. The 

last foundation pile was driven on October 27, 1829.22-
Loammi Baldwin spent much time studying and experimenting in order to 

choose the best cement for the masonry work. The product used was provided 

by Peter Remsen & Company of New York. The mix used was stated in Baldwin's 

report for the year 1829. 

20. Ibid. 

21. Ibid. 

22 • ,Loammi Baldwin to Board of Navy Commissioners, "Annual Report for 
the Year 1829," Baldwin Collection, vol. 73, Baker Library. Hereafter cit~d 

- as "Annual Report 1829." 

-
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... 
We have found that an excellent composition for the mass of masonry 
is obtained, by mixing common lime after being slacked, with the 
cement. A cask of lime with a cask of cement, & a due proportion... of sand, makes a mortar which soon hardens, & in such works, it may 
be found highly serviceable & much cheaper than cement alone. When 
very hard & firm water cement is required, for face work & c. we 

.... use cement & sand altogether the mixture being half sand, & half 
cement.23 

The foundation of the Dry Dock as constructed by Baldwin was 341 feet long and 

100 feet wide resting on 4,037 piles. The piles were driven approximately three feet 

... on centers into a heterogeneous mass of clay, sand, mud, and gravel. At the head 

of the Dock piles were driven closer together to support the additional weight of 
.... 

the masonry. The first layer of floor timbers which was placed on the piles which 

were sawed off and planed, was made up of cap sills or mud sills one foot square •... 
These timbers were secured in the following manner. 

At every third or fourth pile, the mud sill has a·dovetailed mortice 
2 inches thick, to correspond to a tenon made on the top of the pile 
as wide as the diameter of the pile will admit. These tenons run 
through the timber, & by wedges, the timber is held firmly down on 
the piles. Treenails or bolts are also driven through the sills 
into the tops of the piles on which they rest where the sill & 
piles are not connected by mortices & tenons. 24.... 
A course of pine planks three inches thick was laid on top of the sills and 

.... fastened with spikes so as to be watertight. Rows of four-inch plank tongue and 

groove sheetpiling was driven underneath the heaviest masonry to provide additional 
.... 

support. Sech walls were driven under the head of the Dock, under the turning gates, 

under the floating gate, and under the wing walls of the Dry Dock. 

A second layer of square floor timbers was laid on the plank floor. A second 

- plank floor was then placed above to hold the stonework of the Dock's floor and 

walls. On March 18, 1829 Baldwin wrote an enlightening letter concerning the 
.... 

excavation and foundation of Dry Dock 1. It is worthy of note. 

.... 23. Ibid • 

24. Loammi Baldwin papers in John R. Freeman Collection,.Institute Archives, .... M.l.T., Cambridge, M~ssachusetts • 

... 
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The excavation was made to an average depth of 4 inches below the 

- tops of the foundation piles, so as to leave room for the workmen 

-
-
-
-

-

-

-

-
-

to saw off, & level the tops of the piles. All the spaces under 
the mud sills were carefully filled up with stone as an underpinning, 
and between them the spaces were also filled up by large stones as 
compactly as possible,- & even with the tops of the timbers, but 
without mortar or cement. Sand was next placed on the whole & 
washed in with water, to fill all the interstices among the stones, 
thus making a compact mass of stone & sand under & between the 
timbers level with their tops •••• As the floor timbers were 
laid perpendicularly over the mud sills & piles, their centers 
were generally about 3 feet apart, and they were generally a little 
more than 1 foot thick, the space between them was about 2 feet 
wide 100 feet long & under the Dock chamber 1.33 feet deep; but 
under the turning gates they were only 1 foot deep. All these 
spaces were closely filled with hard burned bricks, laid in hy­
draulic lime mixed with sand, even or nearly even with the upper 
surface of the timber, so as to allow of this layer of mortar 
• • • on the bricks, to make a uniform surface with the timber 
•••• Upon this course of floor timber the last floor of 3 inch 
plank was closely laid & spiked.25 

On November 5, 1829, Baldwin reported to the Board of Navy Connnissioners 

that the docks would most probably be completed in -the spring of 1832.26 By 

November 1830 three quarters of the masonry of the.Dock had been laid; the height 

from the upper surface of the plank floor to the top of the coping measuring 36 

feet. Work progressed without delays except for an occasional lack of granite 

which was not supplied as regularly or as quickly as it could have been laid. 

Construction of the Engine House had not yet begun due to the fact ·that its 

site was occupied by the stone and stone hammers. 

One problem that was encountered during this period concerned a s~urce for 

the supply of timber to be used for the turning gates. On November 6, 1830, 

Baldwin wrote that the contractor had complained of the difficulty in procuring 

timber of the required form & size. "Should we fail in getting the surved pieces," 

wrote the engineer, "the ribs must be formed or composed of planks bent & bolted 

together, to the required curvature."27 The contractor failed to provide the 

25 • Ibid. 

26. "Annual Report 1928." 

27. Loammi Baldwin to Board of Navy Commissioners, "Annual Report for the 
Year 1830," Baldwin Collection, vol. 73, Baker Library, Harvard University, 
Cambridge, Massachus~tts. 
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required timber and the engineer was forced to form the curved elements of the-
gates by steaming planks, 7 inches thick and 18.inches wide, and fastening them 

- together with copper bolts to form the curved ribs 21 inches thick and 18 inches 

wide. 28 

- In November 1831 the masonry of the Dock and the great wells were completed 

and the engine house was nearing completion. Jetty walls had been constructed on-
either side of the Dock re~ching as far as the coffer dam. The turning gates and 

- drainage systems were under construction and the gravel paving which was to extend 

thirty feet wide around the Dock was to be started with the _completion of the drain­

age systems. Baldwin had not yet started work on the floating gate as he felt that 

it should be built in the Dock to assure a proper fit.29-
When Loammi Baldwin wrote his annual report to the Board of Navy Commissioners 

- on November 6, ·1832, the Dry Dock was nearing completion. All contracts had been 

fulfilled. On June 13, 1832:, the great engine and pumps had been tested for the 

first time. Consisting of eight chain pumps with a working chamber 13~.inches 

in diameter and eight lift pumps, 2 feet 6 inches in diameter, they operated without 

problems. The jetty walls and turning gates had been completed and 7,000 square 

- yards of paving had been laid around the Dock., leavini but 50 feet to be completed. 

The floating gate was under construction and the blocks were ready for placement 

in the Dry Dock. Work yet to be done included the removal of the cofferdam, 

dredging of the channel and completion of the wharves. All of this was completed 

before June 24, 1833. On that morning the Frigate Constitution became the first 

- vessel to enter Baldwin's Dry Dock at the Navy Yard in Charlestown. The Norfolk 

dock had accepted its first ship earlier that same month.30 

28 • Baldwin to Navy Connnissioners, "Annual Report 1831.," Baldwin Collection, 
vol. 69, Baker Library. Hereafter cited as "Annual Report 1831." 

29. IHid. 

JO. Baldwin to Navy Commissioners, "Annual Report 1832," Baldwin Collection, 
Vol. 69, Baker Library. 
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-
Ort September 9, .1833, Loammi Baldwin turned the Charlestown Dry Dock over-

to the Navy with the following statement: 

ltt surrendering my old friend the Dry Dock into your hands I give- up a subject which for five or six years has filled me with excite­
tnefit and has produced alternately hopes, fears, and expectations 
of various characters, but never a doubt of its ultimate success.- the dock is now completed. It satisfied. my intentions and I believe 
fully meets the expectations of the public. May its faults never 
be discoveredl and were I to build another, I think I could make- one perfect.3 

As originally constructed, Dry Dock 1 at the Charlestown Navy Yard, Boston 

National Historical Park, had exterior dimensions of 341 feet by 100 feet. The 

masonry, as has been noted, was granite provided by the Granite Railway Company-
of Quincy, Massachusetts. The stonework began at 32 feet below the high water 

- mark ·and had the following dimensions: 

From the outside of the wing-walls to the - beginning of water-walls of entrance 
Th~nce to beginning of recesses for 

turning gates, 

- To point of mitre sill, 
To line of heel posts of turning gates, 
To gutter, 
To face of return walls at foot of 

-
chamber of dock, 

To head of dock within the coping, 
being the radius of the head, 

To extreme end of backing at he~d, 

5 ft. 9 in. 

21 ft. 3 in. 
21 ft. 8 in. 
14 ft. 0 in. 
18 ft. 0 in. 

206 ft. 0 in. 

43 ft. 0 in. 
7 ft. 3 in. 32 

The masonry was laid in cement with some iron fastenings such as cast iron dowels 

- that were used to secure the coping stones. 

The floor of the Dry Dock was 30 feet wide and 228 feet long between the first 

altats. kt the coping the interior of the chamber was 86 feet by 253 feet to the 

- face· of the arch above the mitre sill. This was the area enclosed by the turning 

gates. If additional length was needed for the docking of a vessel the area 

-
3L Abbott, "Baldwin," p. 184. 

- 3~. "Dry Dock at Charlestown" in American Magazine of Useful and 
J~n t_ert_aining Knowledge, vol. 1 (Bos ton: Bewick Co. , 1835), p. 298. 
Hereafter cited as "Dry Dock at Charlestown." 
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- be.tween the turning and floating gates, 53 feet in length, could be utilized 

giving a total length of 306 feet.33 The jetty walls on each side· of the 

- dock entrance extended 35 feet into the river. 

The stone floor of the Dry Dock was 5~ feet thick at the head and reduced 

to 4 feet at the foot of the chamber. Under the turning gates the masonry was 

4~ feet thick, while under the mitre sill and arches it measured 6 feet. 34-
From the lower end of the·Dock to its semi-circular head there was a rise of 

1 foot 3 inches in a distance of 206 feet. A gutter one foot in width ran 

underneath the keel blocks at the center of the Dock carrying water to the 

discharging gutter at the lower end of the Dock.35 The breadth of the side 

- walls of the dock chamber was 35 feet at the base reduced to 7 feet at the 

coping by a series of altars from 1 to 4 feet high and 4 to 6 feet wide. 36 

There were six -stairways into the chamber of the Dry Dock. Two were 

located at the head, one near the middle of each of the s_ide walls, and one 

on either side of the lower end adjacent to the turning gates. There were 

-
- slides called timber slips at the head of the dock chamber to facilitate the 

transport of materials into the dock. The slip at the center of the head of 

the dock was 5 feet wide from top to bottom with periodic landings. 37 

The operation of Baldwin's Dry Dock was described in 1835 as follows:-
When a ship is to be docked, the filling culverts are closed, as 
well as the passage from the dock to the discharging culverts and 
reservoir, and the water is pumped from the latter. The ship is 
then admitted, and the ponderous gates closed. In this situation, 
the discharging gates are dratm, and the water allowed to flow into 
the discharging culverts and reservoir, and thus, in a few minutes, 
the water is lowered several inches in the dock to hasten the shoring, 
and produce an immediate pressure on the gates, so as effectually to 

33. Charles B. Stuart, The Naval Dry Docks of the United States (New York: 
Chas. B. Norton, 1855), p. 61. Hereafter cited as Stuart, Naval Dry Docks. - 34. Ibid., p. 61. 

- 35. "Dry Dock at Charlestown," P• 298. 

36. Ibld., P• 299. 

37.- Ibid., p~ 299. 
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-
- prevent the admission of water, and fix them steadily. The reservoir 

and culverts ~erita:1-n above seventeen thousand cubic feet of water; 
the water ifi the dock; &c~ supposed level with the top of the ·upper 
altar, or fout feet: below the coping, at one foot in depth, is a 
little more than twenty"--orte thousand feet; and of this quantity, a 
ship of the line admitted at full draught, would displace above nine 

- thousand cubid feeti dofisequently, to reduce the water one foot when 
the ship is in dock, only twelve thousand feet need to be admitted 
to the reservoir and ~ulverts; and the dock water may be lowered about 
one foot five inches to fill them. A complete command of the level, 
at the moment when a ship, especially a large one, is about to touch 
the blocks and to require the placing of shqres, seems very important; 
and this mode wiii giVe a more perfect control of the operation, for - the first foot, then couid be obtained by the best regulated pumps or 
machinery. 

The water is afterwards to be pumped out by the steam engine near the 
head of the dock. As the water is lowered the ship is propped up by 
shores, and is then ready to under§o repairs, which can be conducted 
with great facility and security.3 

The filling gates were ioeated on the exterior face of the wing walls. They 

-

- opened into the Hiling euiverts, 2 feet 6 inches square, which ran 84 feet along 

the backing masonry of the side walls to connect with the square wells leading to 

arched culverts. These euiverts were a continuation of the discharge gutter 

running the length of the chamber floor. The culverts measured 2 feet in width 

and 5 feet in height. bOeated in the masonry wing walls, they carried water 

to a potnt 40 feet from the dock's axis into side culverts 2 feet 6 inches by 

-

4 feet, built of hara bfiek with semi-circular top and bottoms. The side culverts 

ran 250 feet to a reservoir from which the water was conducted through a brick 

tunnel,· 4 feet by 2 feet 9 inches and 80 feet in length, and into the P.umpwells. 

The water was then pilinped up to a level from which it would drain through the 

discharge culverts, hinning the length of the dock, into the river. The discharge 

culvert was also brick and measured 3 feet square. The various culverts were 

reBulated through the use of gates, made of composition metal, which could be 

op~ned and closed.39-
I 

ll:,id,., p·. 300·. 

39, J.12.id,., p·. 2·99 .• 
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- The pumpwells were 15 feet 9 inches in diameter, built of brick. The 

bottoms were inverted arches 2 feet thick. The side walls were 2 feet 6 inches 

- thick with projecting courses of cut stone that supported the pump frames. The 

tops of the walls had a stone coping 1 foot deep and 18 inches wide.40 -
The turning gates, similar to ones Baldwin had observed at St. Ka.therine 

- Docks in London, were described in 1835.41 

The turning gates, which are thirty feet ten inches high and about thirty­
six feet wide each, are composed of twelve white oak ribs, two feet- square, and carved into a radius of about seventy feet, tenanted into 
heel and mitre posts, planked and coppered. The heel post turns on a 
composition metal pivot, and two rollers are attached to the lower rib,- one near the mitre post and one near the middle, and are made to tra-
verse ton cast iron tram plates let into the floor of the dock. The 
gates are opened and shut by means of chains attached to the mitre posts 
and connecting with capstans placed on the coping. From the heel posts- to the end of the gate recesses, the walls have a horizontal curvature, 
conformable to that of the gates. The mitre sill, against which the 
gates shut, and the floor over which they swing, are horizontal; the 
former being one foot six inches higher than the latter, and thirty 
feet below the top of the dock. The side walls of that part of the 
entrance, beginning at five feet nine inches from the sea, and extend-
ing to the recesses of the gates, are partly curved. The floor between 
the feet of the interior faces of these side walls is horizontal, and is 
thirty feet below the top of the dock. In these side walls and bottom 

- is cut a groove ·of two feet wide and fifteen inches deep, to receive the 
floating gate, to be used in case the turning gates should require repairs, 
or to relieve the strain on them by dividing the pressure.42 

The floating gate was built of white oak and yellow pine fastened-with composi­

tion and copper bolts. It measured 60 feet in length, 30 feet in height, and 16 -
feet in breadth at the mid-point. The keel and stems projected 14 fee't into the 

stone work of the Dock. Three feet from the top of the gate was the deck, eight 

40. Stuart, Naval Dry Docks, p. 62.-
4l. Sketch of turning gates, St. Katherine's Docks. Baldwin 

Collection, Wm. Clements Library.-
42. "Dry Dock-at Charlestown," p. 299. 

-
-
-
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- cooper ship pumps each 8 inches in diameter used to empty the water from the 

·caisson .when it was to be floated out of its grooves to allow the docking of-
a vessel. 43 

Baldwin wrote of the floating gate with enthusiasm after the completion of 

the Dry Dock • 

. l'he great and satisfactory result of this application of the floating 
gate has puzzled a good many people and I have no doubt hz.s provoked 
some. It has afforded me a great gratification because the workmen- were laughed at for working on such a danmed, ugly, foolish thing•. But 
they now say a tailor never made a pair of breeches to fit better.44 

- The great steam engine, used to power the pumps, was built by Lazell & Perkins 

& Company of Bridgewater, Massachusetts according to a design by Ebenezer Lester. 

It was a pendulum steam engine of 50 horsepower with a 16-inch cylinder and 5 

wrought iron boilers burning anthracite coal to generate steam. 45 The operation-
of the great steam engine was described in The American ·Magazine of Useful and 

Entertaining Knowledge in 1835. (See Appendix D.) 

Lester's engine powered the operation of eight lift pumps and eight chain pumps.· 

The cast iron chain pumps consisted of a series of flat cast iron blades strung 

at regular· intervals upon two parallel endless wrought iron chains which hung 

vertically from a sprocket wheel 34 inches in diameter. The blades were drawn 

- through chamber 13 inches in diameter. Fiting tightly into the cylinder, the 

blades carried water up with them. The eight lift pumps forced water up through 

chambers 30 inches in diameter. Valves alternately opened and closed allowing 

water to be forced up through the chambers while preventing travel in the opposite-
direction. 46 

- 43; Stuart, Naval Dry Docks, p. 64. 

44.- Abbott, "Baldwin," p. 182. 

45. Stuart, Naval Dry Docks, p. 62. 

'~6. "Dry Dock at Charlestown," p. 300. 
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- Apparently the chain pumps, difficult to operate and maintain, were used 

-
-

lets relatively short period· of time. In a letter to John Wade, dock master, 

dated Marth 11 1 1834, Noah Butts, engineer, described the chain pumps as complex, 

§Us~eptibie to injury by wear and corrosion, requiring more power and room to 

operate than the lift pumps, and more difficult to repair.47 When Charles B. 

48- Stuart described the· operation of the Deck only the eight lift pumps were in use. 

The Dry Dock engine and pump wells were housed in the Engine House. (See- I11ustrati6ti No. 9.) Designed by Alexander Parris, thi.s building also housed a 

- sawmili that made use of the steam engine when it was not being used to pump 

@ut the Dock. 49 When $30,000 was requested for the construction of the Engine 

House on site 55 at the Navy Yard it was described in the following words: "The 

building of site 55 to be of granite completely fire-proof and to be used in part- fet the engine and pump connected with the dry dock, the remainder to be had 

- fbf wetksheps, whcse machinery will admit the most. advanta·geous use of the engine 

when fiot tequired for the dock."50 

- In the construction of the Engine House, Parris employed a system of brick 

vaults testing oh cast iron beams in sections of the building. The framing through­- out is innovative for the period. The spanning.members are a composite timber 

- beam, split vertically with an iron element between. This is one of the earliest 

exarnpies of prestressed beams.51 

- 47 ,. Noah Butts to John Wade, March 11, 1834, v. 1/43, Constitution Museum, 
Charlestown Navy Yard, BNHP, Boston. - 48. Stuart, Naval Dry Docks, p. 62. 

- 49\ David Wright, Helen Davis, and Edward Hatch, "Alexander Parris, Innovator 
ifi Naval Facility Architecture," The Journal for the Society for Industrial Archeology, 
voL 2, No. l~ 1978, p. 7. Hereafter cited as Wright et. al., "Parris." 

SO. George Henry Preble, "History of the Boston Navy Yard in Charlestown, 
Massachusetts from 1797 to 1875," MS, New England Historical and Geneological
Bocietv, Boston. Hereafter cited as Preble, "Boston Navy Yard." 

- Wright, i'Parris," p. 7. 
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- Today the Engine 'House, Building 22 at the Charlestown Navy Yard, Boston 

National Historical Park, houses the Constitution Museum. The innovative 

- features of this structure·may be viewed by the visitor. 

EARLY MAINTENANCE 
OF DRY DOCK 1 

Within ten years after completion, Dry Dock 1 required repairs. In the 

annual report to the Navy in 1842 funds were requested for repointing some of-
the masonry and repairing the paving around the Dock.52 In that same year 

- the entrance to the Dock was dredged and one year later a new set of blocks 

for the Dock and funds to repair the gates were requested. 53 In 1843 several 

repairs to the Dock were authorized including the repair of rainwater pipes. 

These repairs were completed prior to October 1, 1845. 54-
In 1845 it was requested that the drainage culvert from the pumpwells be 

extended to deep water to prevent mud from working into the mouth of the Dock. -
The estimated cost was $1,000.00.55 The request for a new set of keel blocks - was.repeated in 1845 with a cost estimate of $500.00. Also requested were 

repairs to the turning gates at a cost of $2,500.00 and $200.00 in repair to-
the seawall at the northeast 

-
52. Boston Navy Yard, 

- of Bureau of Yards & Docks, 

53. Boston Navy Yard, 
of Bureau of Yards & Docks,-

54. Boston Navy Yard, 
of Bureau of_Yards & Docks,- 55. Boston Navy Yard, 
of Bureau of Yards & Docks, 

- 56. Boston Navy Yard, 
of Bureau of Yards & Docks, 

-
-

corner of the Dock. 56 The next year an urgent 

Annual Report 1842. Record Group 71, Entry 56, Records 
National Archives, Washington. 

Annual Report 1843. Record Group 71, Entry 56, Records 
National Archives, Washington. 

Annual Report 1846. Record Group 71, Entry 56, Records 
National Archives, Washington. 

Annual Report 1844. Record Group 71, Entry 56, Records 
National Archives, Washington. 

Annual Report 1845. Record Group 71, Entry 56, Records 
National Archives, Washington. 
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request was made for the replacement of the wooden foundation for the pumps 

.... with one of cast iron. The keel blocks and frame for the pumps were completed 

in 1849 and in that year it was proposed to pave the area around the Dock wfrh 

- granite blocks.57 

In 1852 a major request for $3,500.00 was made for repairs to the Dry Dock -
gates. The annual report for the fiscal year 1853 contained the following de­

- scription of repairs needed at the Dry Dock site. 

The gates to the Dry Dock ara out of repair and must soon be put 

- in order. The floating gate is in a very bad state, and as it 
~ill require extensive repairs--! would recommend an alteration 
in its construction, in conformity with the plan now submitted 
in order to reduce the draught which is now over twenty feet--and- interferes with its convenient management--as it can now be moved 
only at the top of the tides. The turning gate is not so much 
out of repair but requires a new post and several rib timbers--the- materials for which are on hand•••• The Engine at the Dry Dock, 
having been in conststant use for many years--wtll by the next 
fiscal year, be required to be replaced with a new one or extensive 
repairs to the old one•••• 

The estimate for repairs to the floating gate was $9,417.00 and for those to 

- the turning gate $3,092.00. 58 As a result of this evaluation an appropriation of 

$8,000 was made in 1854 for a new Dry Dock engine.59-
The first major alterations to Baldwin's Dry Dock were proposed in 1855. 

- The engine and pumps were being rebuilt, an additional $7,000 havjng been re­

quested for that project. A request was also made for $10,000 to rebuild the 

Dry Dock engine boiler house. Most important, however, was a proposal to extend 

the Dry Dock 50 feet. The cost of this extension was estimated at $249,825.00.-
The additional 50 feet was considered necessary because the Dock was not large 

- enough to accommodate the newer naval vessels.60 

- 57. Boston Navy Yard, Annual Report .1849, Record Group 71, Entry 56, Records 
of Bureau of Yards and Docks, National Archives, Washington. 

58. Boston Navy Yard, Annual Report 1853, Record Group 71, Entry 56, Records - of Bureau of Yards & Docks, National Archives, Washington. 

59. 

-
Boston Navy Yard, Annual Report 1854, Record Group 71, Entry 56, Records 

of Bureau of Yards & Docks, National Archives, Washington. 

60. Boston Navy Yard, Annual Report 1855, Record Group 71, Entry 56, Records 
of Bureau of Yards & Docks, National Archives, Washington.-
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EXTENSION OF DRY DOCK 1,- 1856~1860 

Although the extension of the,Dry Dock was first proposed in 1855, it was - . a¥>re tha~ a year later before the decision was made to extend the Dock and by 

- how much. 61 ·the extension of the Dry Dock was authorized by Naval appropriation 

for the fiscal year beginning July 1, 1857. The initial amount allotted was 

- $170,000 "for the addition 'of 65· feet in length to the Dry Dock." In 1858 an 

additional $80,000 was appropriated for the project. 62 

-

-
-

The ground underneath 'the addition to the Dock was very hard clay and it was 

decided that little additional stability would result from driving piles as had 

been done in the original construction. The stonework for the Dock extension was, 

the.refore, laid directly on a clay foundation. 63 The work began on July 8, 1858. 

George Preble, in his hi.story of the Naval Yard at Charlestown, notes that the -

-
-

original masonry had become so hard "that it was decided to use small charges of 

powder to shake it." Few of the original stones were injured while the head of 

the Dock was disassembled and most were replaced in their proper positions 65 feet 

inland. Most of the new stones set into the side walls were fastened by lewising 

and the courses were twice the width of the original work.64 

- The annual report for the year 1858 noted several changes to the Dry Dock 

nec.-essitated by t.he extension, and the status of that work. 

The Paving and Drainage of the Portion of the Yard adjacent to the 
Dry Dock is very much in need of repairs throughout, and some con­- side.rable changes are required by the Extension of the Dock: it is 
therefore proposed to procure new stone for the Coping of the Cir­
cular Head of the Dock of larger dimensions of the old Work, recon­
struct the surface Water Culverts and pave the surface with block-
61.- Preble, "Boston Navy Yard," pp. 572-73. 

62 ~ Ibid .. , p. 574. 

63.- Ibid.' 

'4. Drawing "Isometric Projection of Half of the Head of Dry Dock, United 
- States N.avy Yard,, Boston," Archi.ves, Boston National Historical Park, Charlestown 

Navy Yard. 
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- paving. The head of the Dock has been partially removed, the 
excavation entirely completed, a large portion of the rough stone 
laid and all the new Stone cut and delivered for the extension ·of 

- the.Dry dock. The culverts will be connected and completed, and a 
portion of the hammered stone set during the present season and it 
is confidentls expected thet this work will be completed during the 
next season.6-
During the next year work progressed as expected~ and in 1860 the extension of 

- the Dock was completed. At this time granite block paving was laid around the Dock 

replacing earlier cobble st.ones. 66 

-
DRY DOCK MAINTENANCE- 1860-1945 

Following the extension of 1858-1860 no major work wa.s done on the Dry Dock -
. until 1872 when new wooden turning gates were installed. 67 In 1874 extensive 

- repairs were required in the Dock. The Navy Yard's commandant reported that, 

The masonry of the Dry Dock is in a very bad way, from the lower 
or abutment end of the Dock, up to the extension or new work 
(284 feet). On the Southwest side the stone is either started 
or out from nearly every joint, and in both stairways there is 
more or less displacement of the stonework. On the Northeast- side of the Dock, the pointing is not so bad, as on the Southwest 
side, but shows more leakage. Around the steps some of which are 
brokeq, and on both sides along the Altars of the old work, there 
is more or less displacement of the Stonework. The extension or 
new part (65 feet) r~quires some pointing, hut otherwise, as far 
as can be seen, is in good condition. Around and between the 
Floating and Turning Gates, the leaka.ge through the stonework is 
very bad. It is proposed to take up and relay all of the stonework 
arotmd the stairways on both sides as far as practicable, and to 
thoroughly point all the work through the entire length of the Dock. 
It will require the construction of a Coffer Dam and will be a - 68long and expensive job not less than $100,000 to commence with. 

- 65. See Chapter 3 • 

. 66. Boston Navy Yard, Annual Report 1858, Record Group 71, Entry 56,- Records of Bureau of Yards and Docks, National Archives, Washington. 

67. Wright, "Parris," p. 80. - 68. Preble, "Boston Navy Yard," p. 473-74. 

-
-
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- Work was begun on the east wall of the Dock in June but proved to be so 

- expensive that in July the Navy directed that no more stonework be displaced. 

The stones that had been taken up were relaid in Portland cement ~nd joints 

adjacent to the entrance of the Dock were raked out and caulked with the same 

material. A total of $40,000 in repairs.were completed by Ncvember 1874.69 

The minor repairs that had been made to the Dry Dock masonry proved to be 

- only a temporary remedy. By 1885 the Navy Yard in Charlestown was in a state of 

deterioration. Frost had destroyed the bond in the facing stones of the Dry 

Dock, "moving the stones from their places, and in the v~cinity of the caisson, 

-
and at the head of the dock" causing serious leakage. A sum of $15,000 was 

requested to replace the stones and repaint other areas of the Dock. 70 In 

- 1889 it was reported that the Dock was much.in need of repairs. The wells and 

chain pipes under the capstans that operated the turning gates were always 

- filled with water causing severe movement of the adjacent masonry. As the 

-
gates could easily be operated with 

with concrete. 

a block and tackle the wells were filled 

By this time the joints in the Deck masonry had crumbled and water leaked 

into the joints freely. The ensuing freeze-thaw cycles opened these jo.ints so 

- much that it caused displacement of the altars. Repairs were made by cutting 

-
back the joints between 6 and 24 inches and grouting with mortar of one part 

"sharp grit sand" and three parts Portland cement slightly moistened. In the 

most severe cases strips of "monumental" lead were driven far into the seam 

which was then filled with the cement. Drains were cut into some of the altar.s 

- and some broken stones were replaced. At the same time grating was installed 

in the openings to·the culverts to prevent the entrance of foreign objects. 71 

-
69. Ibid., pp. 474-75. 

70. Boston Navy Yard, Annual Report 1886, Record Group 171. 
of Bureau of Yards and Docks. National ~rchives, Washington, D.C. 

Records 

- 71. Boston Navy Yard, Annual Report 1889, Record Group 171, Records of Bureau 
of Yards and Docks, National Archives, Washington. 
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On December 4, 1890, a contract was made with the Southwark Foundry and- . 

Machine Company of Philadelphia for the replacement of the old engine and p~mps 

- located in the Engine House. The firm was to install new machinery consisting 

of four tubular boilers, two 27-inch centrifugal pumps and two 18-inch by 

18-inch vertical engines. A new cast iron discharge culvert was also included 

in the contract.72 The old culverts were overhauled and their entrances repainted. 

The new pumps were operating by October 1892.73 

In 1895 the Dry Dock's wooden turning gates were still in use as is evi­

denced by the fact that they were repaired so that the floating gate could be 

removed for overhaul. The subsequent repairs to the caisson included recaulking 

the seams along the keel, the renewal of defective sheeting, hemp gaskets, valves 

and other fittings, and the overhaul of the furnace boilers.74 

An act passed June 7, 1900 approved the construction of a "new caisson for 

the sfone dry dock." The appropriation made was $49,800.00 and construction took 

- place in the following year. (See Illustration No. 26.)75 Although this steel 

caisson has been.rebuilt it remains in use today. 

72 • Boston Navy Yard, Annual Report 1890, Record Group 171, Records of 
Bureau of Yards & Docks, National Archives, Washington. Also Drawing "Proposed 
Arrangement for Pumping Plant for Boston, January, 1891," Archive, Boston .National 
Historical Park, Charlestown Navy Yard. 

73. Boston Navy Yard, Annual Report 1894, Record Group 171, Records of 
Bureau of Yards & Docks, National Archives, Washington. 

74. Boston Navy Yard, Annual Report 1896, Record Group 171, Records of 
Bureau of Yards & Docks, National Archives, Washington. 

75. Boston Navy Yard, Annual Report to the Secretary of the Navy, 
(Washington: Government Printing Office, 1902). 
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-
-

The drainage system for Dry Dock 1 remained virtually intact u~til the turn 

- of the 20th century. At that time the Navy began construction of a second stone 

graving dock at the Navy Yard in Charlestown. Located east of Dry Dock 1, Dry 

- Dock 2 was completed in 1905. The pumphouse for the new dock was located east 

of both docks and when construction was nearly complete the old culvert opening-
in Dry Dock 1 was enlarged to 4 feet by 8 feet and was connected to the new 

pumphouse •. The engines and pumps in Building 22 were no longer used to drain 

the Dry Dock. 76 

Several other minor changes were made to Dry Dock 1 between 1900 and 1945. 

In 1904 the stairways in the exterior wing walls of the Dock were removed.77-
This was probably done to facilitate the construction of Pier 2, completed in 

- 1906. In 1905 it was proposed that electric capstans be positioned in con­

crete pits at each side of the Dry Dock over the wing walls and at the center 

- of the head of the Dock.78 It is possible that these capstans were not actually 

installed until. 1919.79 

t
Between 1926 and 1930 the ke~ blocks were replaced with wooden blocks on 

concrete bearers. 80 Several proposals were made between 1900 and 1940 to alter 

the timber slides at the head of Dry Dock 1. Apparently, however, this was not 

76. Drawing "Culvert Between Dry Docks at U.S. Navy Yard Boston, Location 
Plan and Details." Maintenance Files, Charlestown Navy Yard, Boston National 
Historical Park. 

77. Drawing "Plan Showing Stairs at Outer End to be Removed," Maintenance 
Files, Charlestown Navy Yard, Boston National Historical Park. 

78. Drawing "Plan Showing ·Electric Capstans for Dry Dock No. 1, Jan. 9, 1905," 
Maintenance Files, Charlestown Navy Yard, Boston National Historical Park. 

79. Drawing "Capstan Pit Covers & Foundation," April 26, 1919. Maintenance Files, 
Charlestown Navy Yard, Boston National Historical Park. 

80. Drawing, "Rearrangement of Keel Blocks on Concrete Bearers," June 5, 1930. 
Archiv~s, Boston National Historical Park, Charlestown Navy Yard. 

-
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done until 1941 when the slide was cut out at either side to allow the shifting-
of vessels. The slide was also cut back so that the Dock could accommodate? 

- ship of up to 374 feet. in length.Bl 

One final note should be made concerning repairs made to Dry Dock 1 during 

- this period. The caisson was rebuilt in 1942. 82 

-
EXTENSION OF DRY DOCK 1, 

1947 

A quarterly inspection of Dry Dock 1 in March 1947 indicated that the masonry 

sidewalls of the Dock had undergone significant movement. (See Illustration No. 15.) 

On the west wall repainting was necessary in the top five altars. Some of the granite 

- blocks needed resetting as well. The side walls had bulged towards each other at 

the stairwells in the center of the Dock. The most severe displacement had occurred 

on the west wall between the coping and the fourth altar where some blocks had 

moved up to 4 inches out of alignment and were in need of both resetting and re­-
painting. On the east the displacement was less severe. 

Because of the condition of the Dock masonry and the need for a docking facility 

of greater size, a second extension of the Dry Dock was undertaken. (See Illustration 

- Nos. 16-20.) It was through this extension that Dry Dock 1 was increased to its 

present length of approximately 404 feet. Unfortunately, there is little documen­

tation of the changes made to the Dry Dock at this time.· It is evident from photo-

- graphs that the granite side walls were taken down and areas were replaced with 

reinforced concrete. The granite wing walls were reroDved as the Dock was extended 

seaward. Bulkheads of steel sheetpiling were then driven at the new entrance of 

the Dock. The additions to the side walls at the extension were completely rein-

81. Drawing, "Dry Dock No. 1, Proposed Alteration at Head, October 17, 1940." - Archives, Boston National Historical Park, Charlestown Navy Yard. 

82 • Drawing, "Casson, Dry Dock No. 1 Repairs, July 14, 1942," Maintenance 
Files, Charlestown Navy Yard, Boston National Historical Park. 
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- forced concrete. Reconstruction of the side walls was also undertaken closer 

to the head of the Dock. In these areas the existing granite walls were relaid 

after the existing rubble backfill was replaced with a row of steel sheetpiles 

and reinforced concrete backfill. The new work extended from the coping to -
elevation 97.3; Altar 4. Below this line pressure grouting was used to con­

solidate the rubble masonry.83 At this time the granite mitre sill of the Dry 

Dock floor was also partly· removed and replaced with a 6 inch concrete floor lining. 

In the area of the turning gates a new 18 inch concrete floor was poured and pro­

peller pits were built into this area. Capstans were repositioned over the steel 

sheet pile cells that had been driven on either side of the Dock's outboard end.84 

RECENT MAINTENANCE OF DRY DOCK 1 

Numerous mechanical systems have been installed in Dry Dock 1 in the last 

thirty years. These included sewage, electricity, compressed air, fresh water, 

85oxygen, and steam. Systems and hardware changed frequently and required con-

stant maintenance. 

In 1964 an enginering study indicated that the 1901 caisson was in poor con­

dition. Replacement of the caisson was considered at that time. In fact the 

regular schedule of tri-annual overhaul of the caisson was halted because it -
appeared that an appropriation for a new caisson would be forthcoming. 86 Such an 

83. Drawing "Boston Naval Shipyard, Dry Dock No. 1, Rebuild Outer Portion, 
Sections, Oct. 29, 1946." Maintenance Files, Charlestown Navy Yard, BNHP. 

84 • Drawing, "M238 Steel Sheet Piling, Dry Dock No. 1, Reconstruction of 
Outer Portion, May 19, 1947." Maintenance Files, Charlestown Navy Yard, BNHP. 

85. Maintenance Files, Charlestown Navy Yard, BNHP. 

86. "Preliminary Engineering Report, Improvements to Dry Dock 1, Boston 
Naval Shipyard," Main~enance Files, Chc.rlestown Navy Yard, Boston National 
Historical Park. 
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appropriation was not made and the Navy resumed maintenance of the caisson until... 
the Navy Yard was disestablished. The National. Park Service has continued this 

... program· of maintenance. The caisson was completely rebuilt in 1977. 

An engineering inspection of Dry Dock 1 completed in the spring of 1979 in-... 
dicated that the structure is, for the most part, in excellent condition. The 

granite blocks are in need of some cosmetic repairs and repainting may be necessary.87... 
A general program of main~enance should allow Dry Dock 1 to function as originally 

intended well into the future. 

... 87. Christopher J. Foster Inc., "Investigation and Evaluation of the Water 
Seepage Occurring in Dry Dock No. l." Typescript. Denver Service Center, March 
1979 . 

... 

... 

... 

... 

... 

... 
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- Chapter 2: Loannni Baldwin (1780-1838) 

--
The Baldwin family of Woburn, Massachusetts made great contributions 

to the field of civil engineering in North America during the eighteenth 

and nineteenth centuries. The numerous works of this family of engineers-
are significant, not only in themselves but because they are illustrative 

of the development of civil engineering as a profession during this period. 

This paper will focus on the life and works of Loammi Baldwin II (1780-1838). 

Any study of this man, who has been referred to as the "Father of Civil Engineering," 

should be prefaced by brief remarks concerning his father and his brothers, also-
-

engineers. The Baldwins were involved in most of the important engineering 

projects undertaken in New England during their lifetimes. Their involvement 

in such projects extended from the late eighteenth century with the work of 

- Loammi Baldwin Sr. (1744-1807), most famous for his Middlesex Canal project, 

to the work of Loammi's brother George Rumford Baldwin (1798-1888), known for 

his Quebec Waterworks and the development of the South Boston Flats. 

Loammi Baldwin Sr. was born in 1744 and lived until October 1807. The 

elder Baldwin was interested in practical science at a young age and he, along 

- with Benjamin Thompson (later Count Rumford) experimented in the nature of 

light, heat, and electricity. 1 Baldwin carried on ·business as a joiner and -
shopkeeper but received greater recognition as a surveyor. After the outbreak 

of the Revolutionary War, Baldwin was commissioned as a colonel by the Continental-
Congress and was called upon to use his engineering skill in constructing forti­

- fications in Boston harbor. 2 After the war Baldwin became one of the directors 

1. Abbott, "Loammi Baldwin," p. 7. 

2. Ibid., p. 13. 
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of a joint-stock company formed to build a bridge across the Charles River in-
Boston. He also served as consulting engineer on the project. Upon its com-

- pletion in 1786 the Charles River Bridge was the longest bridge in the world 

and was considered a great feat of engineering.3 

- In 1794 Loammi Baldwin I helped make the surveys for the Middlesex Canal 

and in October 1794 he was appointed to superintend its construction. Comple­

ted in December 1803, the ~iddlesex Canal was described by Baldwin as "a narrow, 

- shallow ditch, twenty-eight miles in length, thirty feet wide at the surface, 

twenty at the bottom and three feet deep, including in the distance twenty locks, 

eight aqueducts and forty-eight bridges."4 The canal extended from the Merrimack 

River to the mill pond at Charlestown, Massachusetts. The elder Baldwin is also 

credited with popularizing the Baldwin apple as well as having been one of the 

first to propose that a navy yard be built at Charlestown, Massachusetts. 

Baldwin's sons assisted him in surveying and constructing the Middlesex Canal. 

- All of them, Loammi II, James Fowle, George Rumford, and Benjamin Franklin, became 

engineers, surveying for numerous canals, railroads, and water projects. Benjamin 

4ied at a young age. James did many railroad surveys, including early ones for 

- a railroad from Boston to the Hudson River. Geo!ge ~aldwin became an accomplished 

I

engineer. His most impressive projects include designs for the Boston Marine 

Railway and the Quebec Waterworks and plans for the development of the South 

Boston Flats.5-
3. Ibid., p. 23. 

4. Ibid., p. 34. 

- 5. Works Progress Administration, "Guide to Manuscript Collections in 
Michigan, Michigan Historical Records Survey," vol. 2, 1942, p. 64. 

-
-
-
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- Loammi Baldwin II 

Loammi Baldwin Jr., however, was the son destined to follow in his father·• s 

- footsteps. He carried on the work begun by the opening of the Middlesex Canal, 

surveying for and constructing canals throughout the eastern United States. -
Although his canals were important, Loammi Jr's most significant contribution 

- were the Dry Dock projects that he constructed at Norfolk, Virginia and Charlestown, 

Massachusetts under the direction of the United States Government. 

Loammi Baldwin II was born in Woburn, Massachusetts on May 16, 1780. After 

1792 he enrolled at Westford Academy, and entered Harvard College in 1796. He 

earned his degree in 1800.6 While in school Loammi II assisted his father in 

- his engineering projects, and in 1799 he spent some time teaching school in 

Chelmsford, Massachusetts. 7 At one time the elder Baldwin, noting his son's 

interest in math and science, made inquiries concerning the possibility of 

his son studying "for a year or two with some gentleman in the mathematical. 

line of business in Europe, who is actually in the occupation of making· and 

vending mathematical and optical instruments in an eminent degree."8 The terms 

of such service were not agreeable to the father. As a result, Loammi II 

- entered the law office of Timothy Bigelow in Groton, Massachusetts. In 1800, 

while living in Groton, the younger Baldwin designed and built a fire engine 

that is in the collection of the local historical society. Baldwin stayed in 

Bigelow's office for three years, then opened his own office in Cambridge. 9 

Throughout this period he remained active in his father's engineering projects. 

6. Abbott, "Loammi Baldwin," p. 59. 

7. Ibid., p. 60. 

8. George Vose, A Sketch of the Life and Works of Loammi Baldwin, Civil 

- Engineer, (Boston: Press of George H. Ellis, 1885). Hereafter cited as 
Vose, Baldwin. 

9. Abbott, "Loammi Baldwin," p. 61. 
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Plans for a navy yard to be established at Boston were first presented to-
the federal government by Loammi Baldwin I and.James Sullivan. The site was 

approved in 1800. In 1804 Loammi Baldwin II presented a detailed analysis for 

- a dry dock project and other improvements to the navy yard in a series of articles 

that appeared in Boston's Columbia Centinel. Baldwin argued that such a project 

- would benefit the general public as well as the city and port of Boston. The 

-
dry dock scheme illustrated Baldwin's early interest in internal improvements 

and his belief in the necessity of public support of a nationwide system of 

roads and canals. He felt strongly that such a system could only benefit all 

concerned and that it would improve the health of the new republic. Baldwin 

- included dry docks in a system of internal improvements because a strong navy 

was essential to the protection of a country so dependent on commerce. The 

1804 dry dock proposal is significant because it shows Baldwin's early interest 

in the type of construction in which he would pioneer and make his most important 

contributions to engineering in America. 

The scheme, as proposed by Baldwin, was to construct docks. 

'.in Charlestown, a little above the Charles River Bridge, between 
that'and Prison Point. By making a dam at Lechmere's Point to the 
Charlestown Shore, meeting it perhaps at Harris·' wharf, an extensive 
pond or reservoir will be formed, which will be,of great consequence, 
as will appear hereafter. This dam will cross the channel of a dock 
near the Charlestown shore. Another dam must be erected from this 
great one, and joined with it on the west side of the creek, running 
North until it joins the shore towards the state prison. Here by a 
dam on the South, another on the West an<l the high curved land on 
the North, a triangular basin or inclosure will be formed, in which 
the docks are to be built, with a common outlet at the channel, 
through guard-gates in the great dam. 10 

Baldwin's proposal included, not only several docks, but also workshops, 

-- sail-lofts, magazines, lunber rooms, ropewalks and other factories, and housing 

for the workers. Baldwin stressed that all of these improvements would be for 

lO. Loammi Baldwin, Thoughts on the Study of Political Economy (1809), 
(New York: Augustus M. Kelly, 1968), p. 83. Hereafter cited as Baldwin, 
Political Economy. 
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- the p~blic welfare. They would strengthen the Navy and, therefore, improve 

the nation's trade, transportation, and communication. Baldwin's plan was an 

- ambitious one. William Gray, merchant of Salem, in assessing the proposal, 

remarked, "I should rejoice to see the plan executed, but I think that it is - 1111too vast for the fortunes of this country. Only one portion of the dry 

- dock proposal was actually constructed and that was Craigie's or the Canal 

-
Bridge from Bart~n's Point in-Boston to Lechmere Point in Cambridge. 12 Over­

whelmed by his interest in engineering through his work on the dry dock pro­

posal, Baldwin decided to take up that profession. In the summer of 1807 he 

- closed his Cambridge law office and journeyed to England to study and survey 

the public improvements that had been undertaken there. 

Baldwin was unable to visit the continent on his first trip abroad but 

benefited from an examination of British dry docks and canals although he 

considered them inferior to the Middlesex.13 He returned to America on the - eve of publication of Secretary of the Treasury Gallatin's famous Report on 

- Roads and Canals that suggested public sponsorship of internal improvements. 

Gallatin's report developed some of the ideas that Baldwin had expressed in 

his dry dock proposal. In 1809 Baldwin wrote Some Thoughts on Political Economy -
in Relation to Population, Industry and Paper Money. In this book Baldwin 

argued for a nationally subsidized system of public improvements. He stated 

that "easy communications between commercial towns and new settlements are-
mutually advantageous,"· and that a nationwide system of canals and roads 

- would lead the nation to greater prosperity •1'1 

11. Abbott, "Loammi Baldwin," p. 67. 

12. Ibid., P• 67. 

13. Ibid., P• 70. 

14. Baldwin, Political Economy.-
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--

In 1812 Baldwin opened an office in Charlestown, Massachusetts. In that same 

year he undertook one of his few architectural projects, designing and super~ 

intendenting the construction of Holworthy Hall. The cost of the new "college" 

or domitory was $25,000 and was paid for by public lottery. Holworthy Hall has 

been described as the first "modern dormitory at Harvard, eliminating the medieval 

- study cubicles previously prevailing."15 In 1814 Baldwin constructed forti­

fications on Noddles Island in Boston Harbor. The project took two months, 

and the fort was named Fort Strong pn October 26, 1814. 

In the next several years Loammi Baldwin undertook a series of canal 

surveys. In 1814 he travelled to Kentucky to survey for a canal projected 

around the falls of the Ohio River near Louisville (see Jllustration No. 35). 16 

He and his brother Benjamin Franklin Baldwin were also appointed to conduct 

a survey for the Roanoke Navigation Company in North Carolina. 17 The state of 

North Carolina offered Loammi a position that he accepted. But he continued 

to work on projects in New England, travelling a great deal between jobs. In 

- 1816 the Massachusetts legislature voted to conduct a survey for the extension 

of the Middlesex-Merrimack Canal system into the interior of New Hampshire. 

Baldwin undertook the survey while in New England. 18 In that same year the 

state of Virginia, instituting a new system of public improvements, appointed 

Baldwin chief engineer for the state of Virginia. 19 As evidenced by the Annual 

l5. Harvard University, Education, Bricks and Mortar (Cambridge: Harvard 
University Press, 1949), p. 72. 

16.' Abbott, "Loammi Baldwin," p. 88. 

17. Ibid., P• 89. 

18. Ibid., p •. 9h 

19. Ibid., p. 97. 
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Reports of the Virginia Board of Public Works, Baldwin was recommended for the 

post by Daniel Webster, Josiah Quincy, and Thomas Jefferson.20 In accepting 

the position in May 1816, aaldwin described some of his experience and the 

qualifications that he felt a state engineer should have: 

I feel honored by the responsibility that has been given me. While 
in law I was always· studying engineering•••• In·September of 1814 
I built the fortifications in Boston Harbor, completed them in two 
months and received a certificate of honor from the Board of War for 
the work. In November I went to Kentucky to survey the ground for 
a canal around the falls of the Ohio. But I am under no obligation 
to continue with that job if Kentucky decides to built it. I am now 
employed by the General Court of Massachusetts to survey for a canal 
in New Hampshire. I shall finish that immediately and then go to North 
Carolina to survey for the Roanoke Navigation Company the Yadkin, 
Neuse and Tae Rivers for improvements in inland navigation. En route I 
will pass through Richmond in September and see the gentlemen of the 
Virginia Board then•••• You must be sure to employ a man of good 
character and not a schemer, one who knows natural philosophy, practical 
machines, hydraulics, hydraulic architecture, etc. and should then be 
well paid. If I am competent to be it you may. decide. If you do 
not think so you can dismiss me. But once I begin I will not want 
to leave a.work not completed.21 

Baldwin took the oath of office as chief engineer for the state of Virginia on 

February 5, 1817 with a salary of four thousand dollars a year. His duties were 

"to survey and report on routes for canals and opening the navigation of rivers." 

Baldwin held this office for just over a year, returning to Massachusetts in 1818 

at the invitation of the Commonwealth to make a new survey for the Cape Cod 

Canai.22 In his final report to the Virginia board, published in the North 

.American Review, Baldwin made another strong plea for internal improvements 

and for the support of the profession of civil engineering in America. Citing 

the lack of a scientific approach as responsible for the poor state of the 

20• Copies of letters found in coorespondence file in the Baldwin 
Collection, Institute Archives, M.I.T. 

21. Abbott, "Loammi Baldwin," pp. 95-96. 

22. Ibid., p. 106. 
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profession, he suggested that a central engineering library be instituted, and 

that experimental work in the field be carried out "all for the benefit of the 

- public good."23 Prior to 1830 there were no schools of engineering in the United 

States. The only way to enter the profession was to serve an apprenticeship 

with a prominent engineer. Unfortunately, as Baldwin pointed out, many practi­

tioners had little training and a wealth of erroneous information. Baldwin -
advocated a state sponsored program of education t;o train the professionals 

needed to c~rry out the system of national improvements he envisioned.24 

When he returned to Massachusetts Baldwin began the survey for the Cape Cod 

Canal. He also accepted the position of superintendent of construction for the 

Boston and Roxbury }lill Dam Corporation replacing Uriah Cotting who died while 

the work was in progress. As stated in the corporation's original charter 

the Mill Dam project was 

to build a dam from the end of Beacon Street at Charles Street to 
Seawall's Point in Brookline and a cross dam from Gavelly Point in 
Roxbury to the main dam, to build a road over each dam and to charge 
toll, also to build a road from the west end of the main dam to the 
Punchbowl Tavern in Brookline and to confine tide-water within the 
area bounded by the mill dam and the land, and to~build mills to be 
run by the waterpower so erected or to lease waterpower.25 

The main d_am· was described in 1830: 

This splendid work was projected by Mr. Uriah Catting, who, with others 
associated, received an act of incorporation, June 14, 1814, under the 
title of The Boston and Roxbury Mill Corporation. It was commenced in 
1818, under Mr. Cotting's direction, but he did not live to witness its 
completion. His place was supplied by Colonel Loammi Baldwin and the 
road was opened for passengers July 2, 1821. This Avenue or Mill Dam 
leads from Beacon Street in Boston, to Seawall's Point in Brookline, 
and is composed of solid materials water-tight, with a gravelled surface, 
raised three or four feet above high-water mark. It is one mile and 
a half in length, and a part of the way 100 feet in width. The water 
that is now admitted is rendered subservient and manageable.26 

23. Ibid., p. 104. 

24. Ibid., p. 105. 

2.:>.- Ibid., p. 106. 

26. Edward Shaw, Civil Architecture, (Boston: by Edward Shaw & William F. 
Stratton, 1830), p. 25. Hereafter cited as Shaw, Civil Architecture.-
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Actually the mill dam failed to provide enough water power to make the mills 

profitable, but transportation and communication between the city and adjacent 

-- areas were greatly facilitated by its construction. Shortly after the Mill Dam 

was completed Loammi Baldwin was traveling south to Pennsylvania, having received 

the appointment of engineer for the Union Canal from the Directors of the Union 

Canal Company of Pennsylvania.27 

The Union Canal Company was incorporated in 1811, and work to open a canal 

between Philadelphia and the Susquehanna River began at that time. A lack of 

capital delayed completion of the project and the work came to a standstill 

in 1819. At that time the state of Pennsylvania established a policy of state­

supported public improvements. The state coupled its funds with private capital 

in a mixed enterprise to complete projects beyond the capability of the private 

sector. The reorganization of the Union Company along with state funding allowed 

work on the canal to continue under the direction of Baldwin in 1821.28 

Baldwin began his survey for the canal at Lebanon, Pennsylvania on 

October 4, 1821.29 His period of employment began agreeabiy without a trace 

of the discord that would eventually cause him to sever his co~nection with the 

-- Union Cana1.30 Construction on the canal began at the end of the year. A 

a problem soon arose concerning the source of the water needed at ·the construction 

site. The solution proposed by Baldwin was not immediately accepted by the 

directors of the company. Differences of opinion interrupted the work again 

early in 1822. However, the first serious dispute between Baldwin and the 

-- directors concerned the actual route of the canal. The directors hired William 

Strickland and another engineer to "confer" with Baldwin and to check his survey. 

Baldwin wrote to a. friend concerning the incident saying, 

27. Abbott, "Loammi Baldwin," p. 107. 

28. Ibid., P• 109. 

29. Ibid., p. 110. 

30. Ibid., p. 111. 
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The news went through me like a bullet. I cannot tell you the 
insult this is to my reputation. All right if they approve or 
disapprove, but instead they went over the same ground and m~de 
the survey at the same time to check on me. Insulting to my skill 
and intelligence, and to me this is dishonorable and vindictive.31 

At this point Baldwin offered his resignation to the Union C0i11pany. It 

was not accepted and Baldwin decided to stay on temporarily. Rather than impro­

- ving, however, the situation between the engineer and the company continued to 

deteriorate. The final blow was the submission of a design for the canal locks 

by Mr. Mifflin, the president of the Union Company. Baldwin's plan called for 

locks measuring twelve an<l a half feet in width, "the proper scale needed for 

the large scale trade expected. 1132 In the spring of 1822 Mifflin submitted 

plans for locks eight and a half feet in width drawn by William Strickland 

after several .English examples. Baldwin declared that the design was inferior 

and felt that 'his powers as engineer were being usurped. His association 

with the company was ended January 7, 1823.33 Only five years later the canal 

- locks were found to be of insufficient width to allow the Union canal to become 

a part of the statewide canal system and they were rebuilt to Baldwin's original 

-specifications.34 

When Baldwin left Pennsylvania he was offered a position with the state of 

Virginia. Exhaustion over the Union Canal controversey was compounded bv the 

deaths of his wife and only son. He chose instead to travel abroad before 

r_eturning to work. Baldwin arrived in Liverpool on April 18, 1823, "to inspect 

:n. Ibid., P• 114. 

32. Ibid., p. 117. 

33. Ibid., P• 126. 

34. Ibid., p. 120. 
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Canals, docks, and manufacturers in England and France."35 In London he wrote,-
"the docks are truly noble works. I have examined some of the dry docks along 

- the river where the merchant ships are repaired. Their constructlon is very 

simple and might be built at Boston at little expense. I ha.ve no doubt they would 

be found useful."36 Baldwin was disappointed in France as a country although he 

found French masonry works superior to English. By contrast he enjoyed Holland 

and inspected the docks at Antwerp before returning to England.37 Baldwin took 

the opportunity to acquire numerous technical books while he was in Europe, building 

a fine engineering library that survived nearly intact until the present day. 

In April 1824 Baldwin returned to Boston. Well-rested and well-informed on 

European engineering projects, the engin~er was prepared to become involved 

with several important projects. These were to include the designing of the 

Bunker Hill Monument and, his most significant works, the dry docks which he 

designed and constructed for the government of the United States. -
THE BUNKER HILL MONUMENT 

In February 1825 Baldwin was commissioned to do the survey for a canal con­

necting the Hudson and Connecticut Rivers in conformity to resolutions. passed by 

the legislature of the Commonwealth of Massachusetts· "to ascertain the practica­

bility of making a canal from Boston Harbor to the Connecticut River and of 

extending the same to some point on the Hudson River in the state of New York in 

the vicinity of the junction of the Erie Canal with that river."38 The following 

summer the engineer took time out from this canal survey to help determine the 

design of a monument to commemorate the Battle of Bunker Hill. 

35. Ibid., p. 129. 

36. Ibid., p. 131. 

37. Ibid., 132.P• 

38. Loammi Baldwin, Report of the Commissioners of the State of M~ssachusetts, 
on the Routes of Canals from Boston Harbour to the Conneticut and Hudson Rivers, 
(Boston: True & Green, State Printers, 1826), p. 5.-
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The process to ·select an appropriate design for the Bunker Hill Monument 

was begun in January 1825. At that time the directors of the Bunker Hill Monument 

- Association chose a Board of Artists with Gi.lbert Stuart, Washington Allston, 

Daniel Webster, George Ticknor, and Loarnmi Baldwin as members.39 The Board placed 

advertisements in the Boston newspapers on January 17, 1825 requesting designs 

for "a monumental column of about 220 feet; to be built of hewn granite." The. 

competition prize was $100. Over fifty designs were submitted including one of an 

obelisk by Robert Mills of Columbia, South Carolina.40 Horatio Greenough submitted 

a model of an obelisk along with a letter explaining why the form of an obelisk 

rather than that of a column was appropriate.41 The Board of Artists agreed with 

Greenough, but his entry was never declared the official winner and the premium 

of $100 was never awarded.42 

In May 1825 a second connnittee was appointed ·to compare the cost of an 

obelisk with the cost of a column. This report was presented to the directors 

on June 2, 1825. Later that month the Board of Directors of the Bunker Hill 

Monument Association decided that the monument would be built in the form of 

an obelisk.43 They proceeded to appoint another committee "to report a design 

of an obelisk or pyramidal structure and to consider and report on th~ subject 

generally." This committee was made up of Loammi Baldwin, George Ticknor, 

Washington Allston, Samuel Swett, and Jacob Bigelow.44 

39. George Washington Warren, The History of the Bunker Hill Monument 
Association, (Boston: James Osgood & Co., 1877), p. 135. Hereafter cited as 
Warren, Bunker Hill Monument. 

40 • Charles W. Snell, "Historic Structure Report, Bunker Hill Monument 
1818-1916, Historical Data on its Physical History," Denver Service Center, 
National Park Service, draft, 1977. p. 32. Hereafter cited as Snell, "Bunker 
Hill Monument." 

41. Ibid., p. 34. 

42. Warren, Bunker Hill Monument, 158.P• 

43. Snell, "Bunker Hill Monument," p. 36. 

44. Warren, Bunker Hill Monument, p. 168. 
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Loammi Baldwin was made chairman of the third committee. As stated by 

George Washington Warren, Baldwin was "chairman of this important committee 

- to whom was referred the general subject of the plan of a monument, to be 

in the form of an obelisk or some pyramidal structure." Warren also gives 

the following explanation of the younger Baldwin being given the title 

Colonel which had been held by his father: 

In the records he is more commonly named as Colonel Baldwin, though he 
was never commissioned with any militia title; but from his professional 
eminence, and his noble personal bearing, the title was put upon him by 

. a sort of popular authority and it became part of his name ••• or he might 
have inherited the title from his father who really was a colonel in 
the Revoluntary Army.45 

In order to determine the proper proportion for the obelisk, Baldwin took 

the committee to the Roxbury Mill Dam where he went through the following process, 

- also described.by Warren: 

••• across the then vacant space, the surface of Bunker Hill could 
be seen; and he fastened against the railing of the sidewalk, in turn, 
miniature models he had prepared of different proportions, and then, 
going to a sufficient distance in the opposite direction, so that the 
model would appear to the eye to be transferred to the hill, as if 
standing thereon in full size, he would study with them its effects 
as seen as a distance.46 

The details and style of the interior construction of the monument were left up 

to Baldwin as chairman of the comrnittee.47 Baldwin wrote a detailed report on his 

design which was presented to the Board of Directors July 1, 1825 (see Appendix E). 

On July 5, 1825, the plan was adopted unanimously.48-
45. Ibid., pp. 181-82. 

46. Ibid., P• 182. 

47. Ibid., p. 183. 

48. Ibid., PP• 189-90. 
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Loammi Baldwin resigned from the building committee for the monument on-
August 8, 1825 because of his busy schedule and a regulation made by the directors 

- that made the architect re$ponsible for cost overruns on the construction site. 

On Oc·tober 17, 1825, Solomon Willard was appointed architect and superintendent 

- of the construction of the Bunker Hill Monument. He held this position until 

July 23, 1843, when the monument was finally completed.49 

Willard did make several changes to the Baldwin plan. Advances in 

quarrying techniques allowed larger stones to be used than those projected 

by Baldwin. As a result Baldwin's 147 courses were reduced to seventy-eight. 

Willard also executed a finer dressing of the interior stones than Baldwin had 

suggested.SO In spite of the small changes made by Willard and his years of 

gratuitous service for the Bunker Hill Monument Association, the credit for 

the actual design of the Bunker Hill Monument must be given to Loammi Baldwin. 

Baldwin completed his survey for the canal to the Hudson River in the 

fall of 1825. Baldwin's survey suggested that a tunnel be built through Hoosac 

Mountain in the Berkshires. Before the end of the nineteen~h century this project 

was undertaken for the construction of a railroad rather than a canal. 

Early in 1826 Baldwin journeyed to Harrisbµrg, Pennsylvania to survey a canal 

for the Harrisburg Canal, Fire Insurance, and Water Company. This canal was for 

navigation, to supply the city with water from the Susquehanna, and to·provide 

the waterpower for factories and mills to be erected there. 11 51 Disputes arose 

in the legislature between the Union Canal Company and the Harrisburg people 

49. Ibid., pp. 190-91. 

50. Ibid., pp. 204-205. 

51. Abbott, "Loammi Baldwin," p. 148. 
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and Baldwin left the project in May. He returned to Massachusetts where he 

did a preliminary survey for the Salem Mill Dam ·corporation. The engineer had 

also been corresponding with Secretary of the Navy Samuel Southard concerning 

a dry dock project to be built at Charlestown, Massachusetts and this project-
promised to take up most of his ti~e. 52 

THE NAVAL DRY DOCKS 

In 1825 Baldwin was called to Washington at the request of the Navy Department 

to discuss the construction of a naval dry dock as authorized by Congress on May 25, 

1824. Baldwin surveyed various sites for such construction and submitted a pre­

,liminary report to the Navy Board in March 1825. 53 In June 1826 Baldwin was 

appointed to undertake a survey· to determine the exact site for the dry dock. 

On June 30 he wrote to the secrt!tary of the navy, "I can begin August 1. 115 4 

In August 1826 Baldwin began detailed surveys and estimates for the con­

struction of dry docks at the navy yards in Portsmouth, New Hampshire, Charlestown, 

Massachusetts, Brooklyn, New York and Norfolk, Virginia. He was assisted by his 

brother George Rumford Baldwin. Reports on each of the four yards were submitted 
... 

in January 1827 and in March, Congress authorized the·construction of two dry 

docks, one at Charlestown, the other at Norfolk. 55 Secretary Southard then in­

formed Baldwin that President Adams was in favor of his appointment as engineer 

for the construction of the docks. The engineer accepted the appointment on 

the conditions that he be given full authority over the project and that he 

be able· to employ his brothers as assistants. 56 An elaborate plan was prepared 

52. Ibid. , PP• 151-52. 

53. Ibid., p. 139. 

- 54. Ibid., p. 153. 

55. Ibid., p. 154. 

56. Ibid. 
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including many of the facilities suggested in "Observations on Dry Docks" (1804). 

In developing this overall plan Baldwin was technical advisor in the gradual-
. improvements of navy yards provided for in the Act of Congress passed March 3, 

- 1827. As stated in the resolution, it allowed "for the gradual improvement of 

the Navy of the United States, two dry docks, one North and one South of the 

- Potomac, a marine railway at Pensacola, Florida, and the general improvement 

of the Navy Yards." Baldwin was to serve as civil Engineer for the government 

and in this capacity have a hand in all of these projects.57 

Baldwin met with the Navy Board of Commissioners in May 1827 to complete the 

details of the dry dock construction. Baldwin, dividing his time between the 

two docks, had hoped to appoint his brothers James and George as assistant 

engineers. Because James was too busy, however, and George was ill, B·aldwin 

appointed Henry Singleton to superintend construction at Norfolk. He chose 

-- Alexander Parris, a former student of his and architect of Boston's Quincy 

Market (1826) to oversee the work at Charlestown. 58 

Surveys and contracts were made, and Baldwin spent a good deal of time 

selecting the best machinery and materials for the job. The directors of the 

Middlesex Canal agreed to supply water to the construction site. 59 Contracts 

for the granite and foundation store were made with Gridley Bryant as agent 

for the Granite Railway Company in Quincy, Massachusetts. The pumps used to 

drain the works while building were invented by Ebenezer Lester60 and manufactured 

by Lazwell Perkins of Bridgewater, Mass. After much experimentation Baldwin 

chose Roman cement over the domestic varieties used in hydraulic masonry.61 

57. Ibid., p. 155. 

58. Ibid., p. 156. 

59 • Ibid •. 

60. Contract between U.S. Government and Gridley Bryant, Baldwin manuscripts, 
Baker Library, Harvard University. 

61. Abbott, "Loammi Baldwin," pp. 15 7-58. 
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By November 1827 work at Charlestown was already in progress on the pier, 

wharves, and cofferdam. Progress at Norfolk was not as rapid. In·1828, however, 

-- both docks were well underway. A school to educate engineers was established 

at each of the docks. The students at each site benefited from naldwin's 

expertise, his excellent library, and the novel character of the dry <lock projects. 

"My terms on receiving a student," Baldwin wrote, "are two hundred dollars a 

year. When I can employ them at times they received a dollar a day at Charlestown, 

a dollar and thirty-two cents at Norfolk. 11 62 

In 1827 Baldwin was officially appointed consulting engineer to the Navy's 

planning board. As such he travelled widely and worked on many projects including 

the marine railway at Pensacola and a survey of Governor's Island in New York 

Harbor.63 In the meantime Baldwin also agreed to prepare plans for the Warren 

Avenue Bridge Corporation for a bridge across the Charles.64 

By the summer of 1829 the excavation of the docks had been completed and 

foundation piles driven. Baldwin estimated that the docks would be complete 

"2 years from next spring. 11 65 Minor problems did occur delaying progress in 

construction. These included intoxification of workmen, the difficulty of operating 

pile drivers powered by tread wheels, and labor difficulties prompted by the 

hiring of blacks. A committee of stone-masons and concerned citizens in Virginia 

forwarded a petition to President Jackson stating the following: 

On application by us for employment we were refused in consequence ·of 
the subordinate officers hiring negroes by the year under the inunediate 
cognizance of the chief engineer ~nd placing them at stone cutting for 
which they are entirely incompetent to the injury of we the undersigned 
who are competent and skillful workmen and men of families. 

62. Ibid., p. 162. 

63. Ibid., pp. 162-63. 

64. Ibid., p. 166. 

65. Ibid. 
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. 

Baldwin was asked to make an explanation to the navy commissioners. He responded 

that he had acted in the best interest .of the government in hiring slave labor 

- because "it was cheaper by study to employ slaves in hard labor."66 

In the summer of 1830 the timber basin, sluice-gate, timber docks and sheds 

and warehouses were complete at Norfolk. In December the engineer reported that 

Mr. Ebenezer A. Lester would build the steam engines for the docks. In 1831 

Lester supervised the installation of the engines _and pumps at both sites.67 

Additional iabor problems delayed construction at Norfolk but by the end of 1831 

the docks were approaching completion. Just over a year later the Charlestown 

dock was complete except for the removal of the cofferdam and the trail docking 

of a ship. 68 When finished the dock was "a huge basin of hewn granite blocks and 

exact masonry, laid in cement, whose foundation rests on piles on which was laid 

a massive oaken floor. 1169 The dock measured 360 feet in length, 86 feet in width, 

and 30 feet in depth. As described by Englishman David Sterenson in his Civil 

Engineering in North America (1838) it was "the finest specimen of masonry that 

I met in America."70 

Both of the docks were completed during the spring of 1833. The Delaware 

was docked in the Norfolk dry dock on June 17, ~833 and the Constitution entered 

the Charlestown dock a week later. 71 Baldwin turned the Charlestown dock over to 

the Navy on September 9, 1833.72 

66. Ibid., p. 168. 

67. Ibid., P• 172. 

68. Ibid., P• 178. 

69. Ibid., p. 181. 

70. David Stevenson, A Histori of Civil Engineering in North America 
(London, 1838). 

71. Abbott, "Loamrni Baldwin," pp. 182-83. 

i~. Ibid., p. 184. 
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After the cornplet·ion of the dry docks, Baldwin was offered the position-
of Chief of Naval Construction at three thousand dollars a year. Baldwin 

- declined this opportunity perferring to remain in a temporary position with the 

Navy at the same salary he had received while working on the docks. 73 

A project for a bridge over the Potomac River was reviewed by Baldwin in 

December 1833. The plans, by O.H. Dribble, had the support of President Jackson.-
Baldwin critized Dribble's specifications for the Potomac Bridge as unclear and 

- inaccurate. This dispute was the most serious that Baldwin had had with the 

administration. The government did not move to dismiss the engineer, but did 

not raise the salary of the permanent position that he had been offered. 

Baldwin decided not to accept the job because of the low salary. 74 At the 

time the Navy was considering a new dry dock project to be built at New York. 

Had the project been begnn Baldwin probably would have accepted the job of 

superintending construction. The project was delayed, however, and Baldwin 

returned to private practice in May 1834. 

BOSTON'S WATER SUPPLY AND OTHER LATER PROJECTS 

Until the 1830s most of Boston's water was .provided by wells and·rain 

water cisterns. These sources were inadequate to the needs of a growing industrial 

city. In April 1834 a resolution was passed by the legislature to have· a survey 

made for supplying the city with pure water by means of a canal, pipe, or aqueduct.75 

Baldwin was in charge of this project, along with many others. He served on the 

73. Ibid., P• 188. 

74.- Ibid., p. 196. 

75. Ibid., p. 199. 

-
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State Executive Committee under Governor John Davis in 1835 and became chairman 

of the board for a survey of Boston Harbor (see Illustration No. 37). In 1835 -
the engineer took a leave of absence from the Commonwealth to do a preliminary 

survey for the New York dry dock.76 The President then requested more detailed 

estimates and plans which were provided by the engineer. It was evident that 

- construction on the dry dock would not begin immediately and Baldwin, disenchanted 

by the political interference which delayed so many of his plans, left government 

service permanently in 1835. 77 

In the next several years, Baldwin carried out several surveys for the 

Penobscot Mills Company in Bangor, Maine. He also surveyed the Androscoggin 

and Amoskeag Rivers in New Hampshire and sections of the Merrimack River. Baldwin 

was called upon briefly by the Navy Department to h~lp determine locations for 

new Navy Yards at Jersey City, Perth Amboy, and Great Barn Island. 78 

Late in 1836 Baldwin made one final contribution to the area of engineering 

in which he had started his career, canal building. He went to Georgia to 

begin construction of the Brunswick Canal from the Altamala.River to the port 

of Brunswick. Baldwin was taken ill in April 1837 and returned to Boston. His 

health improved but not enough for him to continue work in the field. Until his 

death a year later the engineer worked on surveys on Boston harbor and the Boston 

and Roxbury Mill Dam. 79 Loammi Baldwin II died June 30, 1838 while these projects 

were in progress. 

Loammi Baldwin's engineering genius survives in several of his projects. The 

dry dock at the Charlestown Navy Yard is part of the Charlestown Navy Yard, Boston 

National Historic Park and is kept in operation by the National Park Service. 

The Norfolk dock is still in use by the United States Navy. The .contributions 

76. Ibid., P• 206. 

77. Ibid., P• 208. 

78. Ibid., p. 217. 

79. Ibid., P• 224. 



made by the Baldwin s -are sometimes difficult to appreciate in a day when travel ._,, 

is not dependent upon canals, railroads, and dry docks. The Baldwins' contri-

- butions have not ended. The Baldwin family library is presently held by the 

Institute Archives at M.I.T. If studied with the Baldwin papers at Baker Library 

at Harvard, and drawings, maps and maunscripts on deposit at the William L. 

Clements Library at the University of Michigan, this library provides a 

unique source of information on the state of the profession of civil engineering 

in America during the nineteenth century. Through these sources one can trace 

the development of the profession from eighteenth century when Loammi Baldwin I 

and Count Rumford carried out their experiments until the last quarter of the 

nineteenth century when George Rumford Baldwin completed his plans for the 

Quebec waterworks and the development of the South Boston Flats. 

-

-

-
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Chapter 3: The Granites Used in Dry Dock 1 

Dry Dock I at the Charlestown Navy Yard, Boston National Historic Park,_ 

was designed and constructed by Loammi Baldwin II (1780-1838). Baldwin was 

the foremost civil engineer in New England at the time. He first proposed the 

- construction of the dry docks in America in a series of newspaper articles 

published in Boston's Columbia Centinel in 1804. It was not until 1824, 

however, that Baldwin was approached by ~:he secretary of the navy to examine 

- sites and produce designs for an American dry dock like those found in England 

and on the continent. European dry docks had taken a variety of forms and were 

- built of timber as well as stone. Baldwin firmly believed that public works 

should be made durable and the docks that he proposed were to be built of 

masonry. 

- Building in stone was a limited enterprise in New England until the 

early years of the nineteenth century. The technology that was available 

did not allow the efficient quarry of the denser varieties of stone, like 

granite, that were abundant in the New England states. Stone that was used 

was generally of the loose surface variety or taken from large boulders. 

At the turn of the nineteenth century, however, the method of drilling holes 

into which were Ctriven wedges to split stone from a quarry was appli~d to the 

great deposits of granite in the areas surrounding Boston. During the same 

period the Middlesex Canal, designed by Loarnmi Baldwin I (1744-1807), and 

connecting the Merrimack River with Boston Harbor, was completed. Transpor­

tation from the granite quarries in Chelmsford, Massachusetts was thereby 

facilitated, reducing the previously exorbitant price of moving building 

- stone to the city. Chelmsford provided most of the granite used in Boston 

buildings during the first quarter of the nineteenth century. When construction 
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of the Bunker Hill Monument began in 1825, the granite quarries at Quincy, 

Massac~usetts were finally put into production. The Quincy stone was there­

after used.throughout the northeastern United States for bridges, monuments, 

and harbor works. The period of granite building lasted until the end of 

the nineteenth century, when ironically, the growth of the nationwide system 

of railroads ended the age of canals and water transport. Once again the 

transportation of building stone on a widespread basis became ecomomically 

unfeasible. 

Dry Dock I was built of Quincy granite. Loammi Baldwin II, the engineer, 

first submitted a proposal for the granite dry dock at the Charlestown Navy 

Yard in November 1824.1 It was not until three years later, however, that 

the dock was actually under construction. On September 28, 1827, Baldwin 

placed advertisements in Boston newspapers requesting proposals "for furnishing 

and delivering granite stones for about 20,000 cubic yards of masonry for the 

Dry Dock" (see Appendix G). The engineer received several responses to this 

request. Most were from Quincy quarriers and stone masons. They included one 

from Griqley Bryant, famous for his design and construction of the Granite 

Railway, built to transport the stone for the Bunker Hill Monument. Bryant's 

first proposal was to provide the dry dock stone at $4.00 per cubic yard. 

Jonathan Newcomb, another Quincy quarrier, entered a bid of $3.60 per cubic 

yard. Presumably Newcomb would have been awarded the contract bc.t Bryant, 

learning that not all of the stone was to be finely finished, lowered his ori­

ginal bid to $3.00 per cubic yard. 2 Bryant had made an earlier contract with 

Baldwin to lay a dry stone wall adjacent to the construction site of the dry dock. 3 

1• Letter, Loammi Baldwin to Samual Southard, Secretary of the Navy, 
November 6, .i.824. Baldwin MSS., Wm. L. Clements Library, University of 
Michigan, Ann Arbor. 

2. Baldwin MSS. volume 70. Baker Library, Harvard University. 

3. Contract between Gridley Bryant and United States Government, July 24, 
1827. Baldwin MSS., volume 74, Baker Library. 
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Because Baldwin ·was to spend half of his time superintending the con­

struction of the second dry dock for the government at the Navy Yard at Norfolk, 

- Virginia he appointed Alexander Parris as assistant engineer at the Charlestown 

site. Parris was a former student of Baldwin and the architect of Quincy Market 

(1826) in Boston. On November 1, 1827, Mr. Stuart J. Parks was engaged as stone 

mason to superintend the actual laying of the masonry.4 A week later, on November 9, 

"Mr. Parris ••• delivered a sketch of a contract to·Colonel Perkins, President of 

the Railway Company, for furnishing the rough stone for the Dock, and requested 

him to examine it."5 On November 10 Baldwin informed the Navy Commissioners: 

Having on the 28 September advertised for proposals, for 
delivering the stone for building the Dock, to be received until 
the first of this month, I am now engaged in arranging a contract 
with Gridley Bryant upon his proposals, upon which he offers to 
furnish all the stone both for the hanunered & rubble work at $3 
per cubic yard, & it is estimated that about 20,000 yards will ?e 
required.6 

On November 12, Bryant; as agent for the Granite Railway Company, visited 

the Dry Dock Office at the Navy Yard and.'-<;losed !;h~. contract for furnishing the 
. . . . ~. .- ~ .. 

stone for the dry dock. 7 Bryant's contract·· s·tated· the terms upon which he 

was to provide the stone 

from the Quincy granite quarries, all the dimension and rough stone 
which shall be wanted for the building of the said Dry Dock, estimated 
to contain in the whole sufficient for about twenty thousand cubi~. 
yards of masonry as the stones shall measure when laid;~all the stones 
for the hanunered and Ashlar work, floor courses, Alters, coping, stairs, 
gate quoins, mitre sill etc. to be split & to be got out conformable 

4. Abbott, "Loammi Baldwin," p. 155. 

5. Entry in "Diary kept at the Dry Dock Office, CharlestO'wn," November 1, 
1827. 

6. Ibid., Entry November 9, 1827. 

7. Loammi Baldwin, "Annual Report to Navy Commissioners," November 10, 
1827. Baldwin MSS, volume 70, Baker Library, Harvard University. 
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to patterns and· dimensions which the said Baldwin or other engineer 
for the time being shall furnish, in a goo<l and workman-like manner, 
and quarried as near to such patterns and.dimensions as such stones 
usually are quarried for hammering, all the rough stone for rubble - work to be split and quarried in such manner, that the bed and build 
of each stone shall be parallel or nearly so, but not necessarily to 
be of equal height or depth each with the other, but so that the same 
may be laid up in good compact banking without hammering. 8 

D~livery of stone was to be made at a wharf in Charlestown below the Charles 

River Bridge "excepting five hundred_ cubic yards of the dimension stones including 

the coping & stair stones," which Bryant was to deliver to the state prison to be 

hammered, if requested by the engineer.9 An entry in a "Dairy kept at the Dry 

Dock Office," dated April 26, 1828, states that "the first freight of Stones 

for the Dock was delivered today, from the Quincy railway, agreeably to the con­

tract made with Mr. Bryant."10 On April 30 Mr. Stuart J. ·Parks, master stone 

cutter, was placed on the Dry Dock pay roll at $130 per month."11 Pattern stones, 

those with_ finely finished faces were marked with palnt so as to be placed pro­

perly into the dock construction. Concerning the fulfillment of the contract 

for the dry dock stone, Gridley Bryant wrote to Thomas Perkins, President of 

the Granite Railway Company: 

I shall send all the stone that is wanted, Both Ruble & Harn, every 
freight is measured and settled for as it arrives, & payments made 
at the rate of 75 cts. on the dollar 25 per cent being reserved 
for security of Government, as it respects the Charlestown Dock, 
I presume that the payments I receive are a fair proportion of the 
quantity and quality of the stones as they are delivered, whether 
this will be the result when the work is measured I cannot say. 
Parris & Parks appear to be satisfied that they are not overpaying. 12 

8. Entry in "Diary kept at the Dry Dock Office," entry, November 12, 
1827. 

9. Contract between Gridley Bryant and the United States Government, 
November 12, 1827 •. Baldwin MSS., volume 74, Baker Library. 

10. Ibid. 

11. Entry in "Dairy kept at the Dry Dock Office," April 26, 1828, April 30, 1828. 
i 

12. Gridley Bryant, Granite Railway Company Agent's Book, April 9, 1830. l 
MSS, Quincy Historical Society. I 
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- Apparently the contract for the stone was fulfilled without many problems. 

Baldwin included the following remarks.in his annual report on the.state of· 

the dry dock construction to the Navy Commissioners in November 1831: 

Mr. Bryant's contract No. 9 was settled October 29th under the 
following circumstances. He had nearly or quite delivered all the 
stone originally contemplated under the contract, and became very 
anxious to receive some money which I could not pay, as the terms 
stipulated were that one quarter part should be withheld until the 
contract was fulfilled. He had a claim for several hundred cubic 
yards of dimension or pattern stones, over the proportion of 1/4 
fixed by the agreement, and as I was about going to Norfolk to be 
absent several months, I concluded it just and fair to close the 
contract myself, rather that have it be settled in my absence or 
delay it till my return. The whole amount of cubic yards is 
20541.52. The whole amount allowed was $64838.56. He had been 
paid $55508.79 which left the balance due on closing the contract 
$9329.77. But this settlement was made upon the express agreement 
that he is to provide all the stones wanted for the back course 
of coping at $8 the cubic yard; and what shall be required for the 
jettee walls at the entrance of the Dock & for the Drain at $5 & 
all the rubble stone at $2.50 per cubic yard~l3 · 

The dry dock masonry was laid upon foundation piles and several layers of 

heavy timber plank flooring filled with rubble stone and cement. The following 

description of the stone work for the dry dock at Charlestown was published in 

the American Magazine of Useful and Entertaining Knowledge in 1835, two years 

after the dock's completion. 

The masonry commences at the depth of thirty-two feet below 
ordinary high water, rising four feet above it, and covering an 
area of one hundred feet wide, three hundred and forty-one feet 
long •.•• All the faces of the interior masonry of the floor and 
altars, the faces of the entrance and wing walls, and bottom of 
the entrance, are of hammered stone work laid in water-proof 
cement. The bottom courses of masonry over the whole floor, about 
one foot six inches in depth, as well as one foot six inches in 
thickness around the whole exterior backing of the dock and entrance, 
are also laid in cement. In all such parts of the masonry of the 
dock, where it has been deemed desireaLle, the courses of stone are 
so arranged as to form arches, to resist the upward pressure. The 

13 • Loammi Baldwin, "Annual Report to the Navy Commissioners," November 2, 
1831. Baldwin MSS., volume 69, Baker Library, Harvard University. 
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whole stonework in the dock amount to five hundred thousand cubic 
feet." 14 

The mortar used in the construction of the dry dock was made of two parts-
. clean sharp sand and one part of the best hydraulic lime.15 Baldwin experimented 

with many hydraulic cements before choosing Roman over the domestic products which 

he deemed inferior. 

As stated earlier, Loanuni Baldwin was also the engineer for a dock building at 

Norfolk, Virginia while he was supervising the Charlestown project. The dimensions 

of the stones for the Norfolk dock differed little from those used at Charlestown, 

both docks being constructed from the same plans. The contract agreement for the 

Norfoik granite did differ, however, in that it was made with Gridley Bry?nt, 

Jonathan Newcomb (See Illustration No. 42) and others and, therefore, came from 

several different quarries. 16 The granite for Dry Dock I at Charlestown was 

supplied in total by Gridley Bryant and the Granite Railway Company. 

THE GRANITE RAILWAY COMPANY 

The Granite Railway Company was organized to transport the granite for the 

Bunker Hill Monument from the quarry in Quincy to tidewater on the Neponset River, 

a distance of nearly three miles. The Granite Railway has been referred to as 

the first railroad in America. 17 Whether or not this is true is a matter of 

dispute, but it is quite possible that the Granite Railway was the first railway 

14. American Magazine of Useful and Entertaining Knowledge, (Boston: 
Berw:ick Company, 1835) p. 298. 

15. Stuart, Naval Dry Docks, p. 60. 

16 • Contract between United States Government and Jonathan Newcomb, 
Joseph Richards, and Gridley Bryant. Baldwin MSS., volumes 70 and 74, 
Baker Library. 

17. Granite ·Railway Company, The First Railroad in America (Boston: 
Walton Advertising & Printing Co., 1926). p. 1. 
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in America to operate as a commercial carrier. 18 It was on this basis that the 

railway carried the stone from Bunker Hill Ledge. the quarry was operated by 

the architect Solomon Willard and Bunker Hill Monument Association. 

On January 4, 1826, a petition for the incorporation of the Granite Railway 

Company was filed in the Commonwealth of Massachusetts by Thomas·H. Perkins, 

William Sullivan, Amos Lawrence, Solomon Willard, David Moody, and Gridley Bryant. 

The petition was granted on March 4. Solomon Willard had examined granite deposits 

throughout New England in search of a stone suitable for the construction of 

the Bunker Hill Monument. Having decided on Quincy granite, the architect made 

arrangements to quarry the stone. Gridley Bryant purchased the Bunker Hill quarry 

19from Frederick Hardwick on June 9, 1825 for $250. Bryant then sold the rights 

to quarry all of the stone needed for the construction of .the monument to the 

Bunker Hill Monument Association for $325. 20 The actual task of quarrying was 

to be done by the Association. The Granite Railway was built in 1826 and the 

first car, drawn by horses, began operation on October 7, 1826. 21 A contract 

for carrying 3000 tons of stone from Bunker Hill ledge to Deven's Wharf in 

Charlestown was made March 27, 1827, and the first stone delivery was made 

in May.22 The stone was transported from the quarry to the wharf on the 

Neponset River on the railway, there it was put in flat bottomed boats and 

towed by steam power to the wharf in Charlestown. From the wharf to the site 

of the monument the granite was carried by teams of oxen upon an inclined plane 

of flagstones. 23 Repeated transfers caused significant damage to the stones, and, 

· 18. Personal interview with Mr. Hobart Holly, Quincy Historical Society, 
Quincy, Massachusetts. Spring 1979. 

19. Granite Railway Company, First Railroad, p. 5. 

20. George Washington Warren, Bunker Hill Monument, p. 203. 

21. Granite Railway Company, First Railroad, p. 1. 

~2. Solomon Willard, Plans and Sections of the Obelisk on Bunker's Hill 
(Boston: Charles Cook, 1843), p. 28. Hereafter cited as Willard, Obelisk on Bunker's 
Hill. 

23. Snell, "Bunker Hill Monument," p. 60. 
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by September 1828, the Bunker Hill Monument Association had ended its contract 

with the Railway Company in favor of transporting the granite with carts pulled 

by oxen.24 By that time the Granite Railway Company had begun operating its own 

quarry at Pine Hill Ledge, below the Bunker Hill quarry, and Was fulfilling con­

tracts for other important works such as Dry Dock I at the Charlestown Navy Yard.25 

In laying out the Granite Railway, Gridley Bryant was assisted by George 

Rumford Baldwin, Loammi's brother.26 Bryant was responsible for numerous in­

novations to be used in railroads. These included the eight wheel car, the 

turn table, the railroad switch, and the portable derrick. 27 Bryant believed 

that his inventions should benefit the public and, therefore, did not patent 

- his inventions. As a result, during his later years, he expended most of his 

energy in court battles with those who had patented his inventions in their 

own names. 

Gridley Bryant was born in Scituate, Massachusetts, August 26, 1789. He 

worked on many of the early public improvements in Boston including Fort Strong 

on Noddles Island and the Mill Dam, both projects superintended by Baldwin.28 

Bryant lived until 1867. He had a son by the sa~e name, Gridley J. F. Bryant. 

The younger Bryant was a noted architect and de.signed many of Boston's· granite 

mercantile buildings. The two Bryants are frequently confused and it should 

be noted that Gridley J. F. Bryant is listed on the payroll as assistant surveyor 

for the Charlestown dock in June 1832 where he was paid $1 per day.29 

24. Ibid. 

25 • Thomas N. Dale, The Chief Commercial Granites of Massachusetts, New 
Hampshire and Rhode Island (Washington: Government Printing Office, 1908), p. 111. 
Also Warren, Bunker Hill Monument, p. 207. 

26 • "Profile and Plan for the Granite Railway," undated. Baldwin MSS. 
map, Wm. L. Clements Library. 

27. Warren, Bunker Hill Monument, p. 211. 

28. Ibid. 

29. Dry Dock Payroll Book. Baldwin MSS. Institute Archives, M.I.T. 
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The Granite Railway Company's innovative approach to transportation was noted 

in most of the contemporary publications focusing on the building trade. Edward 

Shaw described the railway in his book Operative Masonry, published in Boston 

in 1832: 

The Quincy stones are raised from their beds by means of a 
windlass marked by a horse, and received upon cars, which run upon 
inclined rail-ways, within a few feet of the quarry; from thence 
they are conveyed to the sea on a rail-way at the quarry, an empty 
car is drawn up.30 

The original tracks of the railway were of oak but, as noted by Bryant in a 

letter to Thomas H. Perkins, President of the Railway Company, in 1830 the timber 

rails did not wear well. He wrote, "The continued wear of the oak on the tracks 

is unavoidable on account of the disproportion of the loads & the Rail tracks •••• 

Stone tracks might be substituted for the wooded." Regarding the delivery of 

the stone to the wharf Bryant continued, "we are obliged to take the stone 

directly to the wharf as soon as quarried, on account of their great weight 

which cannot be moved at a convenient distance or remain to be taken at our 

leisure."31 Bryant described the Granite Railway as follows in 1859: 

••• the deepest cutting was fifteen feet, and the highest 
elevation above the surface of the ground was twelve feet. The 
several grades were as follows: the first, commencing at the wharf 
or landing, was twenty-six feet to the mile, the second thirteen 
feet, and the third thirty-six feet. This brought us to the foot 
of the table-lands that ran around the main quarry; here an elevation 
of eighty-four feet vertical was to be overcome. This was done by 
an inclined plane, three hundred and fifty feet long, at an angle 
of about fifteen degrees. It had an endless chain, to which the 
cars were attached in ascending or descending. At the head of this 
inclined plane I constructed a swing platform to receive the loaded 
cars as they came from the quarry. This platform was balanced by 
weights, and had gearing attached to it in such a manner that it. 
would always return (after having dumped) to a horizontal position; 

JO. Edward S~aw, Operative Masonry (Boston: Marsh, Capen, Lyon, 1832), 
p. 37. Hereafter cited as Shaw, Operative Masonry. 

31. Gridley Bryant, "Granite Railway Company Agent's Book." August 9, 
1830. MSS., Quincy Historical Society. 
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being firmly supported on the periphery of an eccentric cam. When 
the cars were out on the platfonn there was danger of them running 
entirely over, and I constructed a self-acting guard, that would 
rise above the surface of the rail upon the platform as it rose from 
its connection with the inclined plane, or receded out of the way 
when the loaded car passed on the rack; the weight of the car 
depressing the platform as it was lowered down. 

Bryant also constructed a turn table at the foot of the quarry which was 

still in operation in 1859 as originally constructed. The railroad continued 

around the quarry at different grades, the highest point reached being ninety­

three feet above the qase level.32 . 

The bed of the Granite Railway was built of crushed granite with stone 

sleepers spaced at eight foot intervals supporting wooden rails twelve inches 

high. Where the rails crossed public roads stone rails were used. As the 

original.wooden rails decayed they too were replaced by stone rails. 33 The first 

- car used on the railway was built by Bryant at a cost of $600. It had high wheels 

which measured six and a half feet in diameter. The load was placed on a plat­

form that was held under the axles by chains. The platform was let down in a 

convenient place and the car was run over it. The chains attached and the platform 

was raised above the track by machinery at the top of the car. The average load 

carried weighed approximately six tons.34 The Granite Railway Company continued 

in existance until 1942. Today the Granite Railway Quarry is filled with water 

and rock climbers practice on its craggy faces. 

32. Granite Railway Company, First Railroad, p. 13. 

33. Ibid., p. 15. 

34. Ibid. 
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QUINCY GRANITE AND EARLY METHODS OF QUARRYING 

Quincy granite consists of syenite, quartz, feldspar, and hornblende in 

varying degrees. Depending upon the exact constituents of an individual the 

stone varies in color from shades of pink to those of green and gray. The 

Granite Railway Quarry produced a stone referred to as "Quincy dark blue rail­

way." As described by Thomas Dale in The Commerical Granites of Massachusetts, 

New Hampshire and Rhode Island, this !. ~L~e is a riebeckite-aegirite granite of 

'(~/
dark bluish gray color, and medium to£:coarse, even-grained texture, with feldspars 

_up to .5 inch and black silicate up to 0.3 inch. Its constituents, in descending 

order of abundance, are: a dark bluish-greenish gray, black streaked potash 

feldspar, minutely intergrown with soda-lime feldspar, apparently darkened by 

microscopic black particles and also somewhat kaolinized. It contains blue-brownish 

crystals of riebeckite down to 0.009 millimeter long, also irregular particles 

of green epidate and some slender ones up to 0.37 millimeter long. The railway . . 
granite ranges in color from light gray to extra dark and was used·:primarily for 

monuments and polished building fronts.35-
Prior to the turn of the nineteenth century little building in stone was 

done in New England. The quarrying methods used were quite primitive.· One 

example of this was the quarrying of granite from boulders found on the surface 

of the ground. Fires were built around the perimeter of the boulder until it 

was heated. Iron balls were then dropped on the boulders causing them to split.36 

Harley McKee describes the earliest granite quarrying in New England as having 

been done by German immigrants. 

35. Dale, Commercial Granites, p. 112. 

36. Harley McKee J. "Early Ways of Working and Quarrying Stone in the 
United States," Associ.ation for Preservation Technology Bulletin, III, No. 1, 
(1971), p. 46. Hereafter cited as McKee, "Quarrying." 
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During the late eighteenth century a small amount of granite 
was quarried by blasting at Quincy, Massachusetts, in addition to 
that found in a detached state; these irregular blocks were squared 
to the desired size by cutting a groove along a straight line with 
an adhammer and striking repeated blows on both sides of the groove. 

This process was wasteful because oftentimes the stone did not break along the 

line of the groove.37 

About 1800 the method of splitting stone by drilling a line of holes and 

- driving wedges into them was introduced in New England.38 It was this advance 

in quarrying technology that reduced the waste and the cost involved in getting 

granite out of a quarry. This was essential if granite was to be used extensively 

as a building stone in New England during the nineteenth century. The method of 

using wedges to split stones was described by Edward Shaw in 1832: 

The stones are obtained of suitable dimensions by blasting, 
by splitting with iron wedges set in a direct line, and driven 
with much force by a sledge or hammer. Advantage is often taken 
of natural fissures which are in straight lines, and often at 
right angles ••• Granite, and the stones related to it, although 
of great hardness will split very straight by means of wedges. 
The pieces are afterwards wrought into the form to be used, either 
at the quarry, which diminished the cost of transportation, or 
removed in a rough state, and thus used in building, or finished 
as may be deemed expedient. 19-

The measure of a master stone-mason's ability was often the expertise with 

which he could recognize and take advantage of .the natural cleavage in the 

stone. The most pLominant cleavage was the rift of the stone and the second 

was the grain. 

Tap stone that was found on the very surface of the quarry often had in­

cipient cracks. The fact that this stone was more accessible was offset by 

its flaws and as the quarry industry evolved the first step taken in opening 

a quarry was to strip the cap rock or "overburden." Only the unaffected stone 

37. Ibid. 

38. Granite Railway Company, First Railroad, p. 27. 

39. McKee, "Quarrying," p. 55. 
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underneath would then·be used. As the industry became more sophisticated there 

was less emphasis on the accessibility of a particular stone deposit and the. 

quality and durability of the stone became more important.40 Gridley Bryant 

·noted the superior quality of the stone which lay deeper in the quarry in 1830 

saying: 

I have often stated to you, that in every place where the 
quarry is opened, that the stone grows better as we get in, this 
still holds good,--! do not mean that there will finally be no 
rough stone in the Quarry but that the stone grows better, lays 
in longer, & better shaped masses & of better quality and color, 
& is worked at better advantage.41 

- As stated earlier, the cost of transporting building stone limited early 

stone construction to sites adjacent to areas in which stone could be easily ob­

42tained. Stone was moved short distances by cart drawn by.horses or oxen. If 

a site was along the coast, transportation was somewhat easier and stone was used 

in harbor works like seawalls and in bridges. By 1840 the quarrying of granite 

- was a major industry. The methods and tools used, many of them developed by 

Gridley Bryant and Solomon Willard, remained almost unchanged until the end of 

the nineteenth century. At that time steam-powered channeling machines, planing 

43machines and pneumatic-powered chisels came into general use. 

Once a block of stone had been split" from the quarry, or "quarry pitched," 

it was hammered into the desired size and shape. This process was described 

by Shaw as follows: 

40. Ibid., p. 54. 

41. ·Gridley Bryant, "Granite Railway Company Agent's Book." August 9, 1830. 
MSS., Quincy Historical Society. 

42. McKee, "Quarrying," p. 44. 

43. Ibid., p. 57. 
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In working granite, and materials of a similar nature, it 
is first lined, or marked into the form desired. The wor_kman 
then forms the edge all round by means of a chisel and hammer,· 
making it smooth and straight to the depth_ of one or two inches; 
he afterwards breaks off the larger portions with a hammer made 
in a peculiar form and kept sharp; with this instrument he con­
tinues to take off the inequalities of the surface, till it has 
the requisite smoothness.44 

Quarrying tools used in the nineteenth century were not unlike those that had been 

used since Roman times. A list of some of the apparatus used at the Bunker Hill 

Quarry in 1827 is probe.bly illustrative of that used in other quarries including 

the Granite Railway Quarry. The following is a partial list of that apparatus: 

Capstans, Chain & rigging Hewing Hammers 
Bellows, Anvils Picks 
'Eongs Plug drills and Feathers 
Hand Hammers Broad Chisels & Points 
Boring appar~tus Plug wedges and half rounds 
Sets of Swidges 
New Jacks. 45 

The mason's pick, shorter and stouter than an ordinary pickax, was used at 

the quarry for dressing a block of stone to its approximate shape. This was known 

as "roughhannnering." Several other kinds of picks were used to make channels 

in the stone. Axes were used in surface finishing, a process sometimes called 

"face hannnering." Chisels had a blunt rectangular cutting face and were used 

to trim the edges of a stone to a straight line. Points were implements with 

pyramidal-shaped cutting ends. They were used in the initial stages of cutting 

down the rough surface of hard stone. Drills were used to cut holes into the 

rock. Two semi-circular iron feathers, or "half-rounds" were then inserted 

into the hole and a wedge or "plug" was driven between them to split the stone. 

Hand hammers were used in driving points, chisels and drills. 46 

44. Shaw, Operative Masonry, pp. 36-37. 

45. Solomon Willard, "Letter Book." MSS., Massachusetts Historical Society. 

46. McKee, "Quarrying," p. 50. 
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It would be safe to assume that they were also used by the Granite Railway Company. 

These included a lifting jack for turning and lifting heavy blocks ·of stone .and 

the Holmes hoisting apparatus which could lift weights too heavy for shears or 

derri-cks. 47 In 1830 Gridley Bryant referred to a hammering machine that had been 

invented but noted that it lacked an efficient power source. He was, therefore, 

uncertain as to whether it would ever amount to much. 48 The machinery used at 

the Bunker Hill Quarry was eventually augmented by others powered by steam. The 

apparatus developed by Willard and Bryant continued in use nonetheless. 

Finally, a letter from Solomon Willard concerning the Wigwam Quarry in Quincy 

in 1837 provides an excellent account of how the early quarries operated in terms 

of personnel. 

Since the 1st of December we have done everything in our power 
to put the Quarry into the best conditions possible.--Our gang consists 
of about a dozen hammerers, with a Superintendent of the hammering, 
1 Carpentar, one tinsman, 4 Black£miths and from 10 to 12 employed 
about-the Quarry--2 of the Blacksmiths are required to sharpen the 
tools for the hammerers and ledgemen and the other have been busy 
in making tools & putting the different apparatus in order, repairing 
and making Jacks etc.--Our tools and Apparatus for Quarrying are 
in good order except a deficiency in Block and Ropes for hoisting. 
Such as we have had the past Season, are nearly worn out, and were 
principally Borrowed and always too weak for our purpose.--We shall 
consequently want 4 new double Blocks for the Quarry, of a size 
fit for a Rope 1 1/2 inch diameter and two_ ropes to fit the same, 
besides some single Blocks to use •.•. we shall also want two double 
Blocks, and some single ones, .•• for an Apparatus to do the loading at 
hammerers Shed.--As these blocks wanted are of an extra size, they 
are not kept at the Blockmakers, and consequently must be made 
expressly for the work-- •••• 

47 • Willard, Obelisk on Bunker's Hill, p. 24. 

48. Gridley Bryant, "Granite Railway Company Agent's Book," August 9, 
1830. MSS., Quincy Historical Society. 
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If a larger·number of hammerers are to be employed the necessary 
preparation should b'e made before the opening of Spring--Each hammerer 
requires a set of tools consisting of 3 Pick hammers, 1 Hand hammer--
1 Set 10 Points, 8 Chissels, and a square, with the number stamped 
on the tools, in order that they may be known.--They should be arranged 
in a convenient box, with lock and key. Each hammerer will want six 
feet in length of Shed Room, and there should be a faced hammer to 
every 4 of the workmen••• 49 

At the Wigwam Quarry there was a Blacksmith and forge for every ten to 

twelve hammerers. Each forge required a pair of bellows, an anvil, a pair 

of tongs and two tubs, one for water, the other for brine. 50 

EXTENSION OF DRY DOCK 1 

When the Dry Dock 1 at Charlestown was designed and constructed it was 

large enough to hold the largest ship of the line owned by the U.S. Navy. By 

mid-century, however, larger ships were an important part of the Naval fleet 

and plans were made to extend the dock to accommodate them. In 1857 Dry Dock 1 
; .. 

was extended sixty-five feet at the head. 51 This was done by removing the 

masonry at that end of the dock sixty-five feet inland and filling in the 

resulting voids in the side walls with new masonry. 

The granite used in extending Dry Dock 1 was primarily Cape Ann or Rockport 

granite rather than Quincy granite. The coping stones, however, were Quincy 

granite.52 There are subtle differences in the color and character of the two 

stones. The most noticable difference between the new and old work, however, 

is the size of the stones used. By 1855 quarrying techniques allowed much larger 

· 49. Solomon Willard, "Letter Book," June 31, 1836, MSS., Massachusetts 
Historical Society. 

50. Ibid. 

51. Preble, "History of the "Boston Navy Yard," p. 574. 

52. Ibid. 
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blocks to be taken fr.om the quarry. As a result, the granite used in the 185 7 

extension of Dry Dock 1 are equal in ciepth to two courses of the earlier work. 

The new work has courses thirty-four to thirty-five inches while the earlier 

courses were seventeen to eighteen inches deep. The difference in the length 

of the stones ranges up to thirteen feet for the new work while the old stones 

are generally between four and six feet. 

Rockport granite is of two sorts. Both are hornblende granites. The 

first and most abundant is known as "gray granite." It has a medium shade 

of gray spotted with black. The second variety is known as "green granite" 

and has a dark olive-gray color spotted with black. After quarrying this 

stone takes on a greenish color which becomes muted with exposure.53 

53. Dale, Commercial Granites, pp. 123-24. 
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APPENDIX A ~ 

Advertisements for materials for the construction 
of the Dry Dock. 
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Ab<lut SOOO y:uds lo oe furnished so as to be hammer· 
....L~.tb .. ~cri11a,;ions ••• 1.Wl...u. th~ .ou:u1ti.1..:s rc3p4.:­
·,iTCI.Y de~i_l(nat~d )Y letters, in th-,_· 1.i>Howing 1cnc:t• 
ulu, 111 wnu:h Ulu <iuanuttcs, tno he,gnt ;uJ dept.n of 
'110 blocks of ,tones :ire i:n·en. ' 

~·..:_' A ·22275 cubic: feet, 2 fuet by.· : : 3 
-.-: n·- 21.,s. · d.:> _. · · 1 : o .. · · 3: 3 

; . .'c:·DC, 11JJ;o '.; : ~o. _~~ . 2. " _ 2: 9 
-.·· ' 0 • • O, . 1 , 9 :.- ·-" , 3 

.-.:~: ~.~;t1~.-~~:--~~:: ?~:.: ~:: .. :(.·.-~::/. !=~ 
'."i-._ G :.1~099", A :lo. · 1 : 2 •4 •• 2I
I 
1 •••• H :wn· ;. do., __":'_;1: l " , 3 

J, l. !1075 ·· do. · · 1 ·: 3 ,c • · 3 
; JP _l ~~:O . . d?. ~~ '.· ; ;. 3 

K . 1;,t,O. · d,1o -r" . - , to · 3 S(Jt1arc

I 
. 

11000 do.-~ l '.--~·r.· tl by 2: 6 
. ~...:..l,l .. J:.?22 do, · in 2.'36 steps. l.:, risa 8 inch•
! . . · · . cs, 1: 2 wiJc,, a.nrl 5 : .i ton~ l 
I The .stones ~arked A 8 C D E J.nd J \viii be ham· , 
: ~ernd 111 t!le. 't .rJ,:o ilattern1 and ::e.trly t,, inc aoove : 
: J1m .. na1011s:. 111 lcr.<ths i:om 3 to d foct.. The stones I 
· F, in !.:r:1ttils 1:--om :; to 6 ri:et, ma,· ba ~eliv.. rc!l f1,11n­

mer'!J ready 1:Jr l~yinl{·: T!10!<1? n1arkect H, ,~r coiling I 
stonP.~ • .ind .1nos_t! for :1.Shlr.r ,Tork G C., may ,,.;~., uu j 
contracted ror e11her r<'u~:i or h:immerc,I, · as weil ns I 

, th~"?:'~ )f., ,~II the !tn~e_', !!:CCe!)t the .ashier wQrk, i 
· to oe 10 olo,·.:11rom 3 to ~ !'!et Inn~, anu tl•o: i~nlcr I 
: sto~c.s ~o be. h,unmer'!•J 011 1he face. ,Tith ;'loci Joanu. 1 
; :,'!1.1 aoa ou11d, ~ i'!ast l foot waae, and. in regu,ar I 
I line~ oi' :,ea.i.iers :in~ 1tr~tche_ts. , ~ . . r 

· Tne re:-1a.1111ng 1;,,000 cunac yarns ot ma..<1or,ry wall j
[ consist o: 51lod ruol'! '.nckin~. in C1lt1nCll 01' 18 iru;hes II t.J~ic:rnus and nf Slllt:llile ien::th 1\nJ wuiii1, ,\a tlii, j 

, ·J11nen,ron scone:s l\oo.vo Jcs1:p:.1:erl wtii be ?"t out :o ! 
'. p:11tcrn, _to be pa,J :or :iy tho cuuic: y1rd ,1s it will : 
i •neusurc when n.lnunc!'cd, 11ncl ail rut.le oack,11? t . ., oe I 
; p;,iJ l~Jr :111 inc:!.Sureu wi1r.:1 :~aJ, .J.llfi it 'i:; wi,m,;c.l that i 
; 1he 1•ropo,1,,b1 should be m.1...io :i.i.:corrun{l'!j'. Ti:P. co-: 
: pin.:, :i.:.illcr w..,~ anJ su:pi;:, may !Jc hamtncrc<l .inu I 
, ·le11vcret.1 rcauy 111r u:;-~, ou such t<!rms as may 111:rP.• I 
/,at\N :i., ~frr.P.ii ttpon, , 

Tho 1fo_ll\'err ,,f lhc stones must commence ne:ct I1 

I 
I )fay, ana he conunnr.J a!I ChP.v may !:ie rr"!11trcJ, ~0 I 

th:i.t :i.H ~h:i.ll lte •ld1v,:rr.<l 111 I~:!!). T~,, wi,o!c ,,t the 1 

~ianP.11s1on Jto11P.1 w11l J,,. 1a~µr.cte'.I an•1 measured uy ; 

I 
, ,hi, mast!.:r n1aso,1, 3c-: !h•!V :t.re ll~trvrircd. 

(;oO<i-lnd_.~u,iic,~11_1 sc_c;rit_y ~111 he r'!o~ir•?•J o(tho 
Conv:ictor ,ur the l:utl11·ct IJP.r;onna.nce 01 his con­

: U;I.Ct, 

I 
I Propos:ils fur the whole or aoy part of the 1.ho,·1? 

1to11r.s, a.cr.omµ~aae,l hy th~ 11.iu,r... of tho _prl)J1011,id , 
bonclsmr.:1., '<:·l1~cl. ""• \Va.I •·~ r,•,:,ia~c·J. o!l. or uc,oro 
the? ht J:iv ol :,,;o•·,.mucr r.c.c. 11y me ~uoscribo:,, :i.t 
tho/):!/ D,1c_l: , }_]1"':a. in Iii,: :". .ivy i arJ, Ci1.irl,·s· 

I
, t?wn, wherr. Lhu,1c wi,,11111:c L11 ..:for propo:< cl,;. may sr.o 

l~e plan,, fJ'llterns, ,)·,: •. ;u,u whr.n: tur.t,cr irifor111:i• 
tton m:iy IN on• ,1ue,l lr•,m ALF.~.\ll0£R l'.,RKIS.,,•Ea1, lho ~ J(>CI intcn,ic1:!. _. · 

• , . L. if,~ f~D\\ 1~, f.::,tir,ei:r• .: 
·~AY~-&J.ltD, Sept. :;?j, ,3:n. :: Cj>3·.vc~p~~-~..:r;.._l ..·. ~':'. ,.·.-~ 
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APPENDIX B 

Article on Pile Driving Machine us·ed 
· in construction of Dry Dock 1. 

Mechanic's Magazine and Journal of 
Internal Improvement, vol. 1, Boston, 
1830, pp. 144-45. 
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· (roa TR& WA.ou1l\'1 , 

PILE DRIVING M.-\CHINE. 

·' .. . ,.. 
·, 

MR. En1Toa,-The London }!echanieks 
l\fogn2ine of January anri F~bmary, 1;3:30, 
contains a descr:ption, ancl o. number ot' 
engrn-vings, of niriowi kinru of pile cirivfo.g 
machines. B<!in;; umvillin; i:O see our En:;­
lish bretln·eo trinr:iph OYP.r u.;i, in all that 
relates to the nr.s and sdenees, J....h:i.ve 
sent you an isomctric:i.l pr0jection* of an 

• Some :tccount of this weful method of dnw-

imprrn·ed pile engine. :"bis i::J ·nn ~pplication 
ot' the tre'.ld wheel ii .tead ot' the crank.· 
Somcthin:r similar to it, w~ first i.;secl nt :he 
builtlin;; ~f the Boston a.nd Roxbury }Iiil 
D:i.m, about :he year 1$10, but ha:. not from 
that time, till within three or four yl)a~ 
sincP., again been bronghc iJ1to use. There 

in~, invented by P:ofessor Farish. may be found in 
Dr. Greiory's ~bther:11ticks for .Practic:u Jfeo. 

h been (ou; or: live of these- ·machines in! 
a!:.,000 .nt the . Dry. Dock, Charle:sto,vn . 

O~•y I ' Na"Y Y~rd, ·siuce t!lc con,menc~m~c:!t ot . 
~ 

8 
t important . work ; and I h:we rrcquen ti:,- '. 
0 

. clit!nl on iue new srrecrs near Charics 
see 1 · ~ d• .R,j\'er _bridge. t .1:i 10un t.iat 1:1ght rncu 

·.tbe- wi1eel, with one. o·:e~c~r, 1·.-hos:! 
0 D f ·1 . .duty it is to k~ep t 1_~ p1 e .m n r~ernenJ,cular 
cfitection d~rrng a tew ?t th~ hrs, hlow~ ot' 
ibe r301, wdl. do one thmi mor\! wor.k. th:m 
abe same numhet~ can o_u ouc of the besi 
conso-uctecl maclunes wnh a crank; that is 
to ~y, those on the former, have . n:-rnn;ed . 
oeArlY 14 piles oi S to 12 feel in ieng-t!1 in 
I day, wuiJe those 00 ti1c latter. were not 
ahle to dr:ve more tl:1111 !). Tbe. r:ic:i of the 

11111cbitte from which this tlrawing was ,aken, 
'ft'eigbed ubout 2005 pour,d~. · 1'hc nippr!rs, 
or ton;s, were con:Hructerl in a L>cttf!r man­
nt:r than iho~e desr.riued iu the Lur:clon · 
!Iech.111ick.,; ,,fo,!;aziue. The arm$, or p:i.:-~ 
whkh slide hetween the i11c1i11ed pl:.!ncs, 
\Tere nearly three times rhe Ji,,rnncc •,t' t!ie . 
(oft'er end~ from the fulcrum O!' r.entre ,)f 
riotion,.while it1 the .En!!ljsh ou~s cl:!!\. ~re . 

· , ?ty ne:ir!y- c~ua_i:·· : w11.;n :he ram a;rives 
a1 1be top ot' the · machi1ie a rn:sc deal of · 
friction take~ pince; so ruur.h ::o, tl1at :h,! 
,co arc obiigP.d to exert a ~rent t:lrct! to 

diseng:ige it. - It is c!enrly e;.iuent ti:~, iu 
the fin;t case, tliere . bt:i11:: a. greater le·:P.r 
pon·er the pincer3 rnny b~ .5eparuted by a 
much ~m:illcr force tltan t!.l th{) second. 
Most people ha\·e au aver~ion to the tr~n,l 
wheel, bec:a1sc it is employed in l::ng-J:u~d 
and •Hiler cu11utrie~ · as a :node ·of. punisi1-
me:it, irna;;inin;. it:J. usP. ,I) he - !o ti:-e i::1d 
weary t!iP. cri111inais; but ~his is 1:nt :i:e c:is~ 
in reprd ,o this .. applir.a,i1)11 of it. as. tilt! . 

m~!l have :1 c!!::iuci; of r~~tiu; a r~w ~E:c-rrnJs 
e~cry time th~ rnrn rirops, and I hn\·e i11~nni 
.vorkmen who huve been a-:cu~ton:ed to 
this machine say they <lecidcclly µrcforrr.d it 
to ,lit v other. . · 

T!;e parn of this c 0 

ngine mny he so e·asilv 
undt'rs:cocl from the drnwin~ that they wiil 
need no particular descriptiou. 

'c. 
·1 
I 
I 
I 
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APPENDIX C 

List of expenditures for original construction of 
Dry Dock 1, Charlestown Navy Yard, 1833. 

Baldwin Collection, vol. 69, Baker Library, Harvard 
University. 
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APPENDIX D 

Article on the Dry Dock at Charlestown, 1835 

American .Magazine of Useful & Entertaining 
Knowldege, vol. 1, Boston, 1835, pp. 298-300. 
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AMEIUCA.N MAGAZINE. 

==~ 1 

lhTEnF.:-ci:~-.\, is ihe r.n!r.mce to tl:c duel.:; n. bi tho flo:'ltin~ ;:1t1?. :uid C tho tun:iu~ .;ates. aa, shows th&-1itua.tlon of tt. 
~p~t.lllll for opc,.in; t:1c t11rni11! _;;:1te:1, a,:d M, the -,ituatiun of :h~ c:.ip:.~113 for ,.h11tti11~ them. 

Aa account of the dry dock in Chnrlcstown, Ge- 1 inc.:i1 plunk, well ::ccuretl with 5pikes and treenn.ils 
longing to the U11ited Slatc:s, :ind recently con- j o.n<l another co11r~c ot timbers, :5ixteen inches dee1 
~trucled for the ships of the .Xavy, it is thought, : d:r<:ctiy'over the piies; ami .the spuce betwte:1 ti; 
will be acceptable to many of our readers. i timucrs fille<i with bric:k, l~id in water-proof cemcn; 

Surveys for a site for a dry dock were ord£!red i On this is another course of plank like the fim. ,1n. 
by Congress, ~fay, 12:26, r?nd were soon after i secured in like manner; niakin~ n le rel rlo(:r, o; 
made bv Colonel L. Ba!Jwin, of :\lilsssachu- · which the stone-work oi the dock rests. n.;;un 
setts ; ,ind in lS2,, it w::1s concluded to con- the whole extt:rior. boundary of this floor runs a :iii 
struct two, for the use nnd benetit oi the Navy of of sheet pilin.~, to pre\·ent the passa:;c oi \\":;.cc 
the United Stutes; one north and the other south under the c!oor. ,rn<l to stoo its admis::iion b1:t·.rr:e · 
of the Potomuc. ~Hter the necc~snry prcparatior.s the. two courses of floor pia:1k. Cndcr the ;-:,tl 
were made, t a copper dam was first b11ilt. in front and crossing the <lock are simibr lines ot ::hcet rilr 
of the old bo.ttcrv, in the Xarv Yard c.t C!tarlestown. · conncct!)d with tl1ose on the sic..ics. and wcil secure: 
extending bevon·d the low-water mark, COll::iiStin~ of : to ut.!ditionnl CT055 :;i!is 0.0U timbe~s. 
two rows' of ·sheet piles, from ci~ht tQ thirteen t'eet : The stone work r.ommcnces at the dcplh 0f lhirt\" 
npart, the sp::tc'.?s fiile<l with c:1r~h to rcsi~t the pres- : twQ feet below or<lin:iry high water! ri~tng fiHlr fr:~ 
sure of the tide during the build in,; of the dock. Six : a.bO\•e it! and covering an nre:i. or one hund:-ed foe 
hm1dred foet 0f <11.1ay w::ill, with :rn emb:.rnkment, was : wiJc. thr:ee hundretl ::mu forty-one feet lon:.r, a 
n,L,;n built, the north-east side of the site for the µock. i given below ; viz : -

The CXCU\'ation WO'i bcg1m in )fay, 1S:!:3! and · From the outsit.lc? of th~ win~-wall.:1 to the be~ir:nin; oi 
~ht!et piles, pbnk and or.her timber prepared for t!1c ; •.vateM~,tl~,; oi ~nta~inc~ . · 5 n, !> ir 
foundation of the dock; nnd str>nc cutters cmn!oved : T~cnr._c t,, h~g,nn::i_'.; 01 r~•;css~ for turnin; ;;:1tcs, . ~t 3 

1 . , ,.. • ,. 
1
., •.• c I . .: .. · ~ · T,i ~01:it nf1111tre -;all, _( S 

to ~et t11e :;t(),1~ _ in rcac 11.C:,.:,, 1or t 1c ~ul?,_r.,tn~•-- : T,, 1111~ofh!!d po,-;t.:1 oftumin!? ~ :ttt!'I, 1-l o 
t11rc. In ~foy, 1:::,:2!), the first str,nc was laid, while i Tn ~11tter. (~he bo!tolll and sidi, w:dl.i h-:in~ ~:JrYP.d,) 1S u 
th·~ nthcr nccr·:-sary wnrk was ~oin~ on. The foun- IT" 1:1ce uf r~turn _wa:!3, at i~Hlt of ~-n:rn1ber of dock, -I 0 
J • • d ~ ·1 I · ··. I · I r,i l'.Cntro ot ..;,~nit•Ctrt:ul;:r he:,d •>I dc,ck, 206 0
uat1on 1.~ comro:;e 01 pi.es t 1_rr:~ feet nrnrt. c riven : To hc:id of ,Jock within the copin2, being the r:uli~3 
:ibout c,ght lcc_t deep, on wlm:h re5t timbers one I 

of the hc:ut, - 43 0 
foot square; the space be twee!\.. bcin~ niled with To ememe cud of br.ckin; !It head, '1 3 

brpkcn stone, which are also rammr.:d under the 
Tot:il, 3-11> t1timbers to the ckpth of uL1>ut ei~ht inches. An ad­

The interior structure of the · dor.k : the ston,ditinr.al r0w of piles is rlri\·en nlnn:; the axis oi the 
floor is thirtv feet wide between the first altarsdock and uml~:r the ke~!. th,) di:::;tancc of two hun­
and at the fo\ver end, at the di5chnrgin~ guttt:r. th,dred foct. On the timbers i:i laid a cour2e of three 
wh0le masonry is four feet dc::p on the tlour .. l·~ron 

• \Vet dock-t ltave lon-; h,:en u~"rl: b11t 1.Jry <lock3 are 'luitr. :i • this ~nd, the n5cent to the centre of tho sem1-<.:1t"Cll 
rf!c•:;,t i~,·ention, ~rul :ire <le•i!!n~J ;,,. ., rec,~pta.:!~ w_l":re a _ship I tar hca<l is one foot thrc•J in<'h~s in o. di.,tance or 
ni:i,· be u:-.pcctctl, :ind :ill its cldl!r.t!' d•!t~c:tr.t.l 311d ,~;i,-1lv rr.p:11n:d. , I j l l · r <l · h · · ll f th 
'l'h~ dry d ,,,:k mu~t. b~_p•i:i•:l"tly w:11e:· ti;ht, 'Ind the ,:r-t!:i_rc~t -1UI : twn iun1 re<. anc ...;1.x 1cct. nn t~ _t e r;uu~ ~·-' c,. 

1 
1.tnd care :ire rcq11 1-1,k 10 1t~ co11,1r:art11,n. The c,r'!11,rn 1c; necc:-i· :-llof)r, aml under the .blncl~3 nn \'r h1ch tnc kt.;t!l nt l:H 

:;aril~. very c;r.l!."lt: J~J thc~1 :forc, for .•m:ill n:i1,1?!:, t!1n m:irinu r.(ii- ! \"C:S.~l'i is to rc;;t, runs a ~Utl<'r, one font widt?. IO, 
w:1,· '"'morn"' 'h'! ,,,r rep.11r~. ! I . ,1: (? ti•• . t , t . t' i . . ·h,H'' i•Y "Utter F1onf Alw~.intlcr Paii .1 h.111 the .•11p~rinrl"'t1tl,•nM of tho w11r!,, :im.1 i (',\ . dL:: .e \\.'\ 1.:r ti ,lC < bC,' ~ti -: -, . • , 

Willi a,:ii~tt:d by C<lw;:rd c.,a: a:~ , ;~ TCl} in3~?1io111 mcch:1nic. ' tbc bGttom ot d,e llot.:k, 011 et1ch 31de, rtSL' clllttn 
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t . 
l~il one r,, ft1ur feet high, n1~d trom two to. fu11:- ru11l the 11ppr.r of pine; tlic spccifi,: grnvity of wliidt 
:\\,jJe, :ind asc1·11<l .to th,~ .tnp ut . tl11! •!•>d;, ~;,,nlorr11- rr~ulat~:1 it;-; pn~ition in tl1c walc:r; tlaci-e ribs arc 
~. j nc:trlr t_o _the lunn o~ tlH: s11lc:i '.'' il \-,~~ ... i:1, (h:it plank<:ll alltl .. r~ppcrcd •. When it i:J rcq11in:d to 
;;1,·ing ~11lltc.;1c11t runm !ur. tltc wori.,11ll:ll when re- , use 1h18 gate, 1t 1s llo:ttcd uHo the dircctir,n of tho 

1f iri11g II~ dock) and rlllllllllg tllrott .!~llllll~ 1!11! Wfinlc ! groove, SO tfaat_ tl1~ kcc:( n.1ay cn_tcr it. and filled 
f~tent ol tit;! _d1ar11l:,e_r, (cxc:1!pt wli_erc. mtr.rrup_tcd ! ,nth_ w~te~, which causes 1t to sink, uud forms a 
~ stair~ :111d :-:laps) g1n11.~ a d~·pth ol t!urty-two tecl l b~ar:cr ugarnst the sea. 
~ 111 tfw co11iHg t•> the !lonr of tl11! drn:k 1 :rnd ci~hty- ~\long tlae lx:.cking ma!\onry of the side wnlls nf 
t~x feet }nleri11r _wi~lth .bcmceu _rl1(: faces nf_the cop- t!1c cntrn11~e, nr~ t\~·o Jilling_ culverts, one on cnch 
;:..~. 1 lie :-e:111-cm:n::1r lil'ad rs lnn:,cd with altars ~,tic~ two tcct ~1:-c 111cl1es ,,·1de, and of the snruc 
l~i~; ri:-es,::11d url':tcltl_1s c~rrr:-p11~1di11~ to t!io:-e or: h?i!?ht, nm~ ~wclvc foc_t below th~ top of the _copi_ng.
!tfi,. 3rtfc,;. 1 here arc :;rx tk:;!1t.5 ol stl'ps to rn::-ccnu . 1 hey open lrom the ttdc wntr:r, m the ~xtcnor !ace 
'=-~o the cha;11bcr nn:J tire sets ot slips at the lwaJ, ! of . the wing wall, and cxtcml cigiity-fonr feet to 
;~! i:cttin; down timber or othc~ materials. The 
'disc!iar;ing gutter at ·the foot ot the clrn.rnber of 
t6e dock. is continucrl ~liro~.gh the masonry of the 
fr:turn. w:1113, on__ eac!1 s11.I~, m arched .cu.l1.:~rls :wo 
t~ct wide and tire k~t h1glt; extcnd1r:g tcrty kct 
:rro:n the ax~s of t~lC dock. Herc the wat~r ,_viii UC 
·:i::r.h:irgcd into side culverts, two feet six mches 
;,ide :ind four feet hi~h, arched at top and bottom, 
;.e.dcnJinJ ~uout two hundred ::i.ml fifty fret to a re-
':crr:oir, arched o.t top and bottom, .of se•,en feet 
=\f:dth ant.l cle\·cn feet extreme hcigi1t, and about 
;~htv-firn foot long. From this reservoir the water 
,~wconduc_tcd by a tunnd to the great well~ whence 
iii j_,; pumrc:i out and c:irricd by a drain auout four 
:aunilrc<l feet long, to the sc:i. 
~ The side walls and bottom of that part of the 
ieotrancc between t!ie fuot of the chamber of the 
;Jock all(l the turning g:1tc pC)sts form n.n :nrertecl 
:~-ch. The turning gates, which nrc thirty feet ten 
:ir.chcs high nncl aoout tliirty-,,ix feet wide each, nrc 
·ro:nposcd ot t·.•.clre white oak ribs, two !eel ~ciu:ire~ 
:~d carved into a r:1Ji11s of aliout 5'evcnty feet, 
?etantcd into heel an:! mitre post5, planked o.nd 

.-:oppcred. The heel µost turns on a composition 
·Jlt;L1l pivot, ~n<l two rollers o.re attached to t!ie low-
:u r:b, one near the mitre po;;t nn<l one near the 
i~iJdle, anJ n.re m:ule to trlvcrs,~ on c:1st iron tram 
tlates let into the tloor oi the .1.~oc~.. The ;~tcs are 
·,:pcnc,l nnd shut by means or c11a111~ attJcned to 
~~e mitre post, anJ conncctin~ ·sit!1 capstans phccd 
~n the coping. Frnrn the heel p•)sts to the end of 

'.t(l ~tc recesses, t!tc w::iil;; h:we a horizontal cun·a-
·rurc, conformable to thnt oi the g::i.tes. The mirre 
~~ll, ::.guin5t w!1ich tlie g-1tcs shut. anu the tloor orrr 
hii:ch t!icv .,winrr, ure· hori1.0ntal; the former be. 
r!l? Qlle foot six i~cl1cs !tight? th:1n the br_ter: n_nd 
!~1rty feet below the top ot th0 dock. 1 he s1d,) 

.-,qunrc well rooms, constructed near the beginning 
of the dischar~ing culverts. 

.:\II the foces .ot' the _intc!·ior mJsonry of :the floor 
an<l altar3, th~ taees ot the cntran~c nml \v:ng wall~, 
and bottom oi the entrance! arc ot hammered ~tone 
work, lai~ in water-proof cement. The bottom 
courses ot masonry over the whole floor, about one 
toot six inches in depth, as well as one foot si.:t 
inches in thickness around the whole exterior back­
in~-'~of the dock and entrance, are also laid in ce­
n1ent. In all such parts of the masonry of the 
dock, where it· ·has been deemed desirable, the 
courses of 5tone :ire so :urnnged as to form arches, 
..to resist the upward pressure. 

The whole stone work in the dock amounts to 
about fire hundred thousand cubic ieet. The stone 
was quarried at Quincy, and is furnished hy con­
tract. It was brou~ht on· the railway to the land­
ing on .Neponset river, and thence transported to 
the :'.'lavy Y:ird in stciun tow-boats. 

The rcserrnir and disdmr;ing cu!n~rts: before de­
scribed: nre designed to facilitr1tc tlie <locking of 
!-hips; the admission ot water from the tide, either 
into the do~k or reserYoir1 or from t!1e dock to the 
latter, being commnnded by draw-gates or shut~ 
fers. 

\Vhcn a ship is to be docked, the filling culverts 
are cl_oscd. a_s well ns tr.c pr,ssng1J fr~m the doc:k to 
the d1scl1:1r~ing culverts nnd rcscn·o,r. and the w~­
tcr is pump~d from the lntter. The ship is then 
admitted, ::ncl the j1<rndcrous ;ates c!o~cd. In this 
:::itu:ition, the di:-chnrsini gntcs arc drawn, and the 
water ailowed to !low into the disch~rging cuh·crts 
and reservoir , and tl.11s, in n. few minutes, the water 
is lowered :;erernl inc:1cs in the dock to hnstcn the 
shoring, and P)·oducc ~dl imme:.!intc prCSSU'.C _on th~ 
gates, :o:o ns f'tlcctnnl!y to prc\·cnt the admission ot 

:1ail:; of tl{at po.rt r1i t!ic entrance. Lc~inning at ti\·c , water, nncl fix them steadily. . The rcscrvC)ir and 
_::et nine ·inches froiTI tlic sea, and cxtcndin~ t,) the ; r:11ln~rts contain abore seventeen thousand cuLic 
·:-ctm~s of the g:1tc~. arc pnrtl_v curred. Tlac flnor : li.:<.:t of water; the water in the dock, &c. supposed 
~tween Lile feet of the interior far.c:5 ni thc~c ::ic!c ! !t~vcl with the ~p of the upper altar, or four iect 
't~ll~ :s horizontal, :i.nrl is thirty feet below the top j below the coping, at one foot in depth. is n. little 
~, the dock. In t!1cs8 side walls and l,r,ttqm i~ cut , more than twentv-onc tho11s~ml feet: and of this 
;,groo\·c of two fc~t witlc :rnd fifrcc:1 ~nchcs c!r1~r, i ciuantity. n ship ~f the li11c :1dmittcd o.t full <lr=i.u~ht, 
;;o rcccirn the floati:2:; gCtlc, to be used in c:1s() the j would displace nbo\'C nine thousanJ cubic foet; 
7"1ing .g:itcs should rccp_1i~c repnirs. <)r to rdir;·c I c:ons<'~ue_nt)y, to ,reduce the water one fo.ot when 
!J~ stra111 on them by d1v:d111;; the prc::surc: Tu~ I the :;l11p 1'5 in doci-., only twelrf) thou::an<l tcct need 
~-.ting g:itc i;; . fnrmt:d f\__;t··:~..· Ibe nclmitt,~d to the re:Scrroir .and cul\'crts;.. ... · nnd the 
~ a vessel, with the 1~· · ::- '. dock water mny be lowered about one foot fire 
!!ern :ind !item similar. I 1Ii . .·:~ '_. inch~s to till t!,,~m. A comnlct11 commnnci 0f the 

;l'he frome work consists ! · · ·::· :··.:·11evcl, at the mom,,nt when ; ship, especially a large 
\~ b\":h-e horizontal ri~ls, 1 · ' ·>:··~-:·,:~+::.-·:,~/":~/)· one,. is ab,1ut to touch the bloc~.i and t.0 require th_c 
die six. lower of which ...__ --·--:---~~ plncrng _of ~hores, seems Yery 11:nport:rnt; and ~h:s 

• 1:e of li\'c ·oak, and the three middle ot white oak mode will g1vo a more pcricct control of the op,~ra.. . 
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tion, fnr the first foot, than co11ltl he ohtainr.11 hy the escapes by t1u! clr~in. T!1e tnp or the lift pun, 
best rcg•datcd pumps i)r 111achim~ry. : risc!s two or three mc:l1e:1 al11wc Ilic llr,or r,f the ,·J 

'1'1 . 1· I l I I I I I . I I · 1· t:h.11! water 1s a terw:in s to >e pumpi.'c r,ut ,r t 1c tc·m~ au< ! ~1.: top ,,t t 11: ~: 1a111 p11111ps 1vc ti :r:t nin,, 
steam •~11!.6nc near tl11! head nt the dock. ;\~ tlie and a halt 1111:l,cs abon! 1t. • 
w~1ter is i,,Hn:rc:J the :-; hip is propped up by :;linrcs, . On Fridav,tlicith~::kpt.1~:;·l,1'1cpu111pi11!!tt·n~,·r 
.uul is then ready to 1111dn~o n.:p,1irs, wliid1 c.~n be mcncccl, :u.1d co11tinw..:d u11d1·r tlic 1'11110,\ i;i~ c:ir,:,:' 11

• 

cnuductcd witlt great facility ;rnd sci~urity. : 5tanccs. Tlic water stood in the: d11,:k .it a 1, .,i:1 ;i,'· 
~omc doubts ha•,i11g liccn entertained o.s to the foct below tli1! copin~. i)r :,ix fot.:t l,1:low c.rd :n·': 

operation n11d cllici,..! 111:y of Mr. Lcster·s pendulum hi~li tide. At IO ,/cluck, tl1e whole ~ixt«:<·n p, 11 ,':? 
•stc;un c-11gi11e, a11d of its power to more all the . wc:re set in motion. Gnd co!lli11ucd n11 li<,11r. 

1
( 

great pump~, ~he liJl!owi~g statc.m~nt of. their ctfoct · nini~ sliai't f!~ :iki11; from . t\\'c11.cy~eigl,t to thir1}: re~'.. 
may be sat1slai:tory. 1 he cylrnuer ot the steam olut1oos n n11nnte. Dunng tl11s non,r tltc \\'ati:r w: . 
engine is sixteen inches diameter, with a piston ot' . lowered three foct, an<l Crom the measured ~'H'l~c

1
~ 

forLy-iix.inches stroke . . The lo~ver end of. th~ pis- of the wa1.er in the d?ck :rnJ sp~ce wi~l~in the cr.i~ 
ton rod 1s connected with a douu!e cro.nk 1 hanng a fer dam, there were <l1schor~ed uoout ~iJ ,000 Cl!l;i 
main shaft extenJing in opposite directions, and at foet , equal to G:ri 1;')00 galls. or 10, l 00 hhck { 
the cxtre:11e en<l oi eacl~ is a pinion ~f s?venteen ; c::il_:u!.iti.ng the etfoct ot t_he pumr:s · from lhe d~i~ 
teeth. These two sho.tcs o.re moveu.b1e, mdepen- : bctore given , the result \v1ll be :::.s tollows . 

. dent of the machinery which moves the pumps. : A pump two feet six. inches diameter, with n Fi"· 
ParaIId with co.ch main shnit arc two other : of three feet, deli \·er5 14""; ;2 cubic feet nt a strok·i-· 
wrought-iron shafts, lying on a strong cast iron : and when the Engine makes twenty-~ight vibratir,~; 
frame over the wells. These four shafts, called the : or revolutions a minute, which is ns.sumcd in thi' 
pump sh:ifts, have each a wheel of six:y-eight teeth i present instance1 the pump mnkes seven str0 kf:i. 

at the outer end~ geared and unge:ired at p!eo.sure ; n.nd there bein~ ei~ht pumps, the ctfect fr,r an 1i0,1; 

into the pioion 1 with a crank pin~ and o. correspond- , is='7X2X 14.i;::X60=49459 cubic feet, the m;iin 
ing crank .at the oppo5irn en<l of the shaft, with a : shaft making four revolutions to one of the pu:u·, 
radius of eighteen inc:1es. By the crQnk-pin and : shn,fts. r 
erank, each pump-shait moves two lift pumps of i· . .-\. chain -!)ump .'thir.tcen and a half inches dinrne 
two feet six inches diameter, making c:gr1t rumps : ter, with a sprocket wheel of 3.G, feet <iinm1:t~r. 
in the whole. Besides thC'se, the snme simits hare i gives l l.52 cubic feet per rcvoiution ; the eifcet 
each two chain pumps, the cho.mbers oi which o.re ; is thcn=l l.5:2X7X8Xf30='.38701 cubic feet, an,i 
thirteen and a half inches diameter, and the diam- : 49!1'.)9X:JS"70'7=·~3i66 feet an hour for all •b 
etcr of the spro~kct wheels is three teet eight inches. ; ·pumps, when the en;ine mo.keg tv:enty-eight re:.:,~ 
The whole pumps are thereforc-ei~ht lift pumps, : lutions a minute. The an~r::igc hci;ht to which t~e 
with chambers t:1irty inches in diamet~r and three '. w:1tcr was rai~cd was six ~r.d a !rnlf feet , nnd b~· the 
feel lift; eight chain pumps with cho.mbers thirteen : cigiit chain pumps, nine feet eight inches. · 
:>.n<l a half inches in diameter and sr,rocket whecis ; The difference :J lG13 feet Le tween tho mc:isum: 
forty-four inches in diameter. From the chaml..,er : nnd c:1k11!a:cd cffoct of the pumps :is ~iven aboR 
of the dock the water is conducted thr011gh culverts ; arises principaily from the space oc~ur,ied bv ,!.e 

;huilt in the masonry to a wcll 0utside the masonry. ; chains ·and saucers oi the chain pumps o.n;1 iiie 
I 

l.nnd from the last it i::; conducted through a tunnel : spact! ocr.upi t~d by the vnh·cs oi t!ie lift pumrt - i 
si.,;ty-the feet Ion; to t!-ic two great draining well,; ; w!t:ch were not deducted from the cdcu!ution. ' 
in which are placeJ the pumps. The tunnel is i Durin~ the ~ccond iionr from ele,·en tQ twcin? 
elliptical , with the lon:;e:st Jio.mcter four foet per- : o·clock, four chain pumps were thro\vn otr a:1d ,h~ 
pc1.1dicular. and the .,h,1rt diameter two an<l n. half i cn~ine made on o.n nvc:-:ige about thirty-0ne rew,fa. 
foet, and is made ot' three courses nf brick lai<l in : tions n min11tc. The water wns !,Jwcrcd three 1ect. 
water cement. Th,~ two gre:.il wells :ire fourtc~n j The o.vern;e li ft of pumps nine arn.1 a half fo~L ;:r.,: 
:lnd a half feet diameter, ma,fo of brick bid in c,!- ! by the cho.in pump:,; twcI..-e foet, eight ind1e:;. In 
mcnt, having the bottom concoxe lik,; :i revcrscJ ' the th ird h()11r all the c!tain pumps we:-c thro\rn of. 
dome, with a curvo.ture. of two fcet 1 the lowest nnd tlic wn.tcr lo\\'ercd tw() feet two inches. m:1ki~~ 
point of which is thirty-::cvcn feet below the coping, in the three hours eight feet two inches. Tio Er.· 
or five feet below the lowc<:t part of the dock iloor. gine mi~ht ha•.e been driven forty instead of tm:nt:,, 

, The centres, or pcrpe:ndicular axes of the wel!s are cigiit rev,)!ution;; in the first hour if it had bcr.n wi5:t· 
sixteen feet o.part, and have :i partition bet,vccn ! ed. On Saturday the whole <lock was rlrai11ed. 
them tw0, foe:t thick in the thinnest part, except at i ""°The Engine and pumps corr.pletcly perform all 1h:;t 
the bottom, where nn opening four foet high o.nd l wo.s o.nticipated and noth ing further co.n Le deS1rc~. 

, hvo feet wide i:) left for an c:isy communication of ; .An Engine and pumps .,m the same pbn h:1,~ 
the water b,!twr.en tllern. _ ; been construr.tr.J and put up for the Dry Dnc!i. 

At the depth of seven feet ,scYcn ar.d a half '. at the Si)rfolk Nary Yard, but the cn~ine i~ '~ 
inche:; below the copin~ is the flo or of the cistern, : nE:.:rly double the pO\\·cr. The piston is ~wcntJ· 

· built o,.·cr the ,veils, into which the wo.tcr is dis- · inches diameter, and the stroke fortv-eight incl;~. 
charger! from all the pnmps, aud from which it · with. fh'c boilers. The pumps, whi'ch ar~ of th~ 
flows to the se:t by a dra in two feet six inches wide, so.me dimcn:-ions of thes~, ::irn.l the cng-inc. . \\','!"' 

nn<l three feet high , having two ..·::llres or stop gntcs. mo.de by ~[csm;. Laz~ll. P~rkins & Ct> .. of Br~ch."'· 
,vhcn the pumps arc in motion <lllring high tide, watr.r, pi.trsuo.ut to c0ntracts mn<lc hy th? En;~1111-~~ 

the pumpin~ is continued till the water rises in the ot the Dock, and under the immcJinte J1rect11Jn Vl 

cistern a Jitile :ibovc the lc\'cl of the tide, when it thc~r Engin~er, Mr. Lester. 
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APPENDIX E 

The Baldwin Library 

The Baldwin Library is a collection of engineering and related texts, 

pamphlets, and periodicals presently on deposit in the Institute Archives at 

M.I.T. In 1899 the library was given to the Woburn Public Library by Mrs. 

C.R. Griffith, daughter of George Rumford Baldwin. The library was given on 

the condition, "That, if a_t any time it became impossible to care for it ,.
properly there, it be transferred to M.I.T." This action was taken in 1913.· 

The library was begun by Loammi Baldwin I and contains _early and rare 

eighteenth century volumes. The inventory of the elder Baldwin's estate, 

dated February 10, 1808 lists some of the volumes separately by title.~ 

It mentions the more important volumes including "Gibbs, Architecture" and 

"Pain's Architecture" referring to famous works by English architects James 

Gibbs and William Pain. The final entry in the inventory of the library 

reads simply "48 old books." It can be assumed that some of these volumes 

dealt with mathematics and science. Undoubtedly there were also some of the 

books on literature and the arts that would have been found in the study of 

any gentleman at the time•. It is important to note that there are books men­

tioned in the inventory which are not presently among the bcoks known as the 

Baldwin Collection. Undoubtedly the library suffered deletions on many occasions. 

The elder Baldwin's books were probably given to Loammi II at the time of 

his father's death. Loammi II had travelled in Europe and had added to the 

family collections of texts. At the turn of the nineteenth century there were 

very few American technical books. Early engineers relied solely on practical 

I· Margaret P. Hazen, "The Baldwins of Woburn,. A Century of Engineering 
Achievement" Typescript. Institute Archives, M.I.T., Cambridge, Massachusetts. 
Hereafter cited as Hazen, "Baldwin Collection." 

2,.. Inventory of estate of Loammi Baldwin, February 10, 1808. Baldwin MSS. 
Baker Library, Harvard University. 
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experience and books published abroad for their education. The younger Baldwin 

added numerous volumes to his father's library during the twenty-five years that 

he practiced engineering. This is evidenced by the fact that, at the time of his 

death in 1838 an inventory of Loammi !I's library listed individually 264 French 

texts as well as 358 books in English. The twenty-four page inventory also listed 

."Pocket Maps," "Magazines, Reviews etc." and "Plans, Charts, etc." With the inventories 

of the two Loammi Baldwins in hand it is unnecessary to do much guessing in trying 

to determine which volumes were added to the family library by which of the Baldwin 

engineers. Later nineteenth century additions to the library and those concerning 

early railr·oads were probably purchased by James Fowle Baldwin (1782-1862) and 

George Rumford Baldwin (1798-1888). 

The Baldwin collection today consists of the more than 2,000 volumes that 

survived a late nineteenth century fire. These volumes indicate the wide range 

interests held by the Baldwins. It is especially indicative of the interests 

of Loammi II who contributed a major portion of the volumes to the library. 

Canal building, navigation and steam engineering are well represented as are 

books on E~ropean public works and military engineering, an area in which the 

Fr.ench excelled. 3 There are many examples of techni'cal and general die tionaries 

and, to the author's delight, several volumes to assist oneself in learning 

French. A researcher not fluent in the language might use these period learning 

aids in using the French volumes! 

There are several gaps in the Baldwin collection as it exists today. There are 

- none of the large encyclopedias popular in the nineteenth century. The arts and 

literature are poorly represented. The important architectural volumes like Gibbs 

and Pain are missi~g from the collection at M.I.T. Any folios of drawings 

·i· Hazen, "Baldwin Collection," p. 4. 
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mentioned in the inventories have also been removed from the library. The gaps 

in the collection can be explained in several ways. Unfortunately, speculation 

will never provide a definite answer as to why the volumes are missing from 

the Baldwin collection. 

It is possible that the books on the arts were destroyed in the fire in 1898. "1 

It is al~o possible that, at some point, certain volumes from the collection were 

sold or added to another family library. Certainly, architectural texts and pattern 

bpoks had more market value than outdated, but not yet historic, treatises on math 

or engineering. 

Study of the inventories .of the libraries of the two Loammi Baldwins allows 

one to fill in many of the gaps in ~he existing collection. The interests of 

the Baldwins did include art, architecture, and liter~ture as one would expect. 

In its present .form, although missing some volumes, the Baldwin collection is 

undoubtedly one of the finest sources of information on the history of civil 

engineering in America in existance. It provides a unique opportunity tor the 

study of the Baldwin projects and of the state of civil engineering as a pro­

fession in the United States during the late eighteenth and early nineteenth 

centuries. 

There are several manuscript volumes in the Baldwin Collection. As stated 

earlier the bulk of the Baldwin papers are held by the Baker Library _at Harvard. 

Sizable collections of Baldwin manuscripts are also found in Houghton Library 

at Harvard, the Essex Institute in Salem, Massachusetts, the Massachusetts 

Historical Society, and_ in the William L. Clements Library at the University 

of Michigan. The only extensive collection of Baldwin drawings, many of which 

are uncatalogued, is also on deposit at the Clements Library. 

1• Article from Woburn News February 4, 1898 in Correspondance file in Baldwin 
Colle~tion. Institute Archives, M.I.T. Cambridge, Massachusetts. 

82 

1 

I 



APPENDIX F 

Third Committee's Report on the Obelisk for the 

Bunker Hill Monument, July 1, 1825, as published 

in The History of the Bunker Hill Monument Association 

by George Washington Warren, Boston, 1877. 
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7·,, tl,t! !Jfrcctor11 nf ti,~ I'.llnl.:t:r l/ill J[,11111111etil ..f.1,.w,r.ic1lio11. 

The Committee nppointccl at .i meetiug- of the I>ircclnr:; nf 
the Dunkt!l' Hill :\fonumeut ..:\.::;.so<.;ia.tion, on the seventh day of 
June, 18~.';, "to report a design of an ohcli:;k or pyramidal 
structure, and to con:;idcr and report on ihc suhjcct gen· 
erally," beg leave to report: -

That they have carefully exnmiucd nnd con~itlcred the suh· 
jcct sul,mittccl to them by the auove vote uf the Boanl, an1 l 
that they arc unanimously of opinion that the mo8t suitaLle 
monument to he erected, ptmmaut to the ,lesi~n of tl10 .As­
sociation, i::; an obelisk, or frustum of a '1 ua1lran.~ular pyrami1l, 
the base of ~diie h shilll Le a sq nare of thirty feet on each siLlc, 
to rise two hun<lretl and twenty feet from the platform 01· 

ground on which it is to be erected; to be sui·mountetl with 
nn apex: Jiayiug its upper auglc ninety degrees, and to IJ1.! 
fifteen fed ~11 uare at llie top, agrceaLly to the plans anu 
scctior1 herewith prese11tetl. 

That the position of the hnilding shall he such tlwt its 
four faces shn.11 Le respectively opposite the four c:ar,linal 
points of the compas:-;, and the uorth and south faces ~hall 
intersect, at right au~Ics, the plane of the meri<linn pa:"J:-:ing 
tbron~h the axi:; of tlie monurnc11t. 

That tI1e foumlation shall be laiJ twd ve ·feet deep, or at 
such a depth as to give, upou careful examination of the 
ground, a stal,le and certain support to the fal,ric; arnl, upon 
the snppo:,;ition that twelve feet is a sufficient depth for this 
purpose, th~ foundation slw.ll commence ou a 34.uare of fifty 
feet upon ehch ;-;itle, and ri:;e, l,y reg-u1a.r off:S£:ts or otherwbe, to 
the proper ht·i;;lit to receive the l,a:--e of the ohefo;k, wl1cre it 
shall he at Ie:1:--t thi1·ty feet ~q uare. The stones composing- tl1c 
foundation to ]11! at lc:a~t two fct•t thi<;k, and of tlie large,:;t 
dimensions consistent with 11ue economy and convenience in 
works of such m:1g11itrnle. The stones to be all <lrcg~ed or 
hammered in thl'ir 1Je1l :111tl l,uihl. aud to have no small irreg­
ular stones or rul>lJle-work in the foumlation. 

Tl1at, in onler to outain a snflicie11t l,now1cd~e of tl1e 11at­
u1·e of the ~mil on which the fonmlation i::- to l.,c placetl. it i:; 
expetlicnt to sink a well near tlie proposed site, either on the 
mcritlian l,efore namell, or ·on a line at rig:ht angles with it. 
oppo:-;ite tlit! ceutre of the east or \\'est front. The Hllartl 
will tlrn~ ascertain t,) wliat tleprh, antl in what ma1rncr. ;1. 

secure foumlal ion will he attaina!Jle, and nt the ~amc ti111e 
procure a coun~nient supply of water for all pmpo:St:S rc-

___'1_~til'ed in tl1e work. 

That, previous to excavating for the foumlation. the ~itc 
~lwuhl l1ti can·fully examinc<l. to nsccl'tain at what level. in 
r~l.tth,n to tl1e snrfaee of the hill ahout it, the platform ~hall 
lie fiXl'l.l ; :">0 that in formin; the t,·rn:-11/.:in, or a ~nitault.i and 
t'onvc11it·11t area roU111.l the mo1111me11t, an ccnnomieal tli.-;po:-:i­
lit>n nf the cal'th shall he ohtaillt'1l, without incur!·i11'.s· tlie 
cxpl'll:-C ot' enstl.v (•Xeavation ur tillin~·· l:pon this point tho 
Cou1mittee co11:-;i1Ie1· it YClT C:5st:ntia1 to pr1~:-;c1·vc a~ his-h ;i 
lc\'cl for tlic 1,latfunn a:; tl;c natme ot' the lan,l will admit, 
con~i:--tenL with tl1at c.uy approacli tn, and pr111111·11ad1! rou11tl, 
n pul,lic mormment of sueh gmu,lenr nwl imp1Jrta11cc. 
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Tha.t the ol,elh;k shall l,c erected of the dimensions aml 
}•l'Oportiou~ and in the 111.umer repre~ente•l iu the plan awl 
section of the drnwi11~ liet·cwith prcscnte1l. That is to say, 
there sl,all he f'onue<.1, in the iuterior of tlie lrnihliu~·. a h111low 
ucwc! or drnm, ~ix feet i11 it.s i11tcriot· diameter. aud ri:,;i11!.:!' from 
tlie len:-1 ,,f the platl'orn1 to tlie top, to consist of a ci1·cula.1· 
wall one foot and a half in thi::kne:;s. ltc1und tliis newd 
shall lie rnn;:;trncted n wimlin; titaircasc of l1ewn stone, four 
feet wide at Lottom, with step::; hadug rb-es not excec1.ling 
eight iuche:;, and of such brea,lth of tread a.-; to make an easy 
nml commo«lious ascent. The iuterior face ot tho principal 
walls shall he circular and conce11 tric with the newel, and the 
stairs :;hall l,e firmly imbelkled in, anc.l connected with, :::;aid 
walb at one end, and at the other they sh_.1.ll be sccurctl in 
the circnlar wall, which form::; tlw inner drum or newel. 
There :-:hall he formed, at intervals, :mitable landings, or 
places of repo::;e, in the stairca:--e, with narrow openings 
tl1roug-lt the ::mill cil'cular wall of the newel, for the introduc­
tion of air and light. Through the principal walls of the 
oheli:;k ~hall Le made opeuinf!s to allmit li~l1t, to be ns high 
upon the out:;ide as the thickness of one of the exterior stone 
courses, nnd half an inch or nn inch wide. The interior 
of said openiugs to di verge suiliciently for tlie a<lmi::;~ion of 
light; or that said openiug-s on the exterior ::;hall be two or 
three inches wide, and fillc:Ll, flush with the face of the build-

- iug, with thick Llocks of gruurnl-gh1.ss, so m; to pn:!:icrvc at 

u. distance t]1e appearance of uniformity in the color of the 
n1011mnc11t. 

The pri11cipal outward walls of the structure shall consist 
of large, wdl-hamrnere<l stones, ,vith the lJcd and Luiltl ham­
merc,1 Ol' drc:-:scd sutliciently to give solidity to the whole 
mru,;s, nud no Lacking- stones to he used which are not also 
well dressed, nrnl of proper magnitutle to suit the size of the 
exterior conr:,;us, w}1ich shall Le from two to three feet in 
licight, so as to present n~ few joints as po:,;siLle to tho 
weather. 

That, in the execution of the work, it is expetlient to malrn 
such contracts for supplyin~ the matcrial:i, making the neces- . 
snry excavations, dressing and liammering the stones, &c., as 
shall Le fouml economical and expeditious ; Lut that the 
erection of the oLelisk, and all labor of laying the fountlatiou, 
shouhl Le intrnstctl. to the care an<l superintendence of an 
experienced stone-mason, of known indu~try a111.l integrity, 
nml the wol'l~ to lJC performeLl by l1ircd workmen uw.ler his 
c.lirection. 

That some skilful architect shoulcl he employed, in whom 
the public, a:-; well as the lloanl, inay justly hase confitleuce, 
who shall make anll prepare the ,.letailed and working- plans; 
nnd who sl1all see tlrnt tlic cxeeution of the 11101Hu11cnt ::,hall 
be, tl1ruughout, faitlifull_v aut.l sul,stantially pcrfornu.:tl, agrcc­
nbly to the plan:; and t.liniction~ to Le ,tt.loptctl and Lldi\'eret.l 
by tlu..• Doal'l.l, or a. committee by them appoin tcJ. fo1· that 
purpose. 
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Tbat, in onler to c:ury on. tliis most important work in a 
simple, expcJitinus, and etlicient manner, it is expe<lieut that 
n 1,uilding committee, to consist of three memlicrs of the 
lloanl, should ue appointed, to whom shall be dele~ate<l full 
a.ntl ample powers to enter into all contracts; employ an 
nrcl1itect, snperintetHliug stone-mason, and other workmen 
nnd lal,orers; to furni:-;h material:;; and generally to do :ind 
perform all things in behalf of the Association which shall 
be necessary fo1· the completion of the monument. 

~]iat, ,vhen the obefo;k shall have been cornpldctl~~<l not 

hcfore, there shall be formed rouncl it n. firm platform of 
hroa<.l, wcil-hammereLl stone::;, re:;ting on foundation walls, 
n.ml extell(lin; to the distance of twenty feet from each face 
of the hnilding; having at the exterior boundary three ~teps 
of uot more than ei~ht inche.:, ri:-c each, running rnund the 
whole platform : the steps and platform to rest on firm and 
suhstautia.l stone wall::;, to be laid in such manner and to such 
depth::; as to resist all action of frost, or other ordinary ca.use 
of <lerangcmcnt. 

That the construction of said platform, as well as every 
clisposition or appropriation of the la.n<l helongin~ to the As­
sociation, round or mljoining the ::;ite of the monnment, should 
be postponed until the completion of the ohdbk, or until 
some urgeut anc.l unexpected exigency ::;hall otherwise reqnire. 

That the estimate of the expense of the monument which 
is hereto annexeLl. anc.l which the committee request may he 
cou~i<lered part of their report, ha::; been made up1Jn con::;ulta­
tion with one of the I.llo;;t experienced and :;kilful stone­
m~~on::; that your Committee are ac<tuainted with_; aml they 
present it, a::; nearly conformable to the foregoin;; dc:;cription, 
uml the most satbfactory a.s to it:; re:-rnlt. which can he ex­
pected for a. work so entirely new and peculiar as the pro­
posed monument. 

Ju presenting this general description of a plan for the 
monument, together with a ~keteh of the ~cheme to be pur­
sued in its ert!ction, your Committee are aware that many 
d~tails and minute descriptions of the work arc wanting. 
They have con::;i<lereu that these might well l.,e omitteu in 
their :report, a3 they wonld more properly be consitlercc.l in 
preparing working plan:; for the execution of tho CLlitice ; and 
1nore especially as many slight deviations and modifications 
will necessarily be m:.ttlc in the workmanship, whieh re(1nire 
the nttention a11d care of tho architect. Dut they havo 
thought enough has been given to cnaolc the Doan1 to clecitle 
l1pon its general merits. Several other propo!;itions ha vc 
been e.x:1mincd, which prcsentctl dimensions aull proportion;:; 
v-at')"iug from tho:;c of the plan they herein recormuc11<.l. 0110 
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schcmo was fn pr1'RN·vc tho relative proportion of lm~c nn<l 
top, a.iul 111 mako Lhu l,:1.sc a. 8quaro of ·forty feet, aml the top 
twenty t'ct•l. .\11uthc1· was to eularg-o the 1,nse to forty or 
fifty 1'tid, a111l g-ivt! ·tlw top ,\ proportionally :mrn.llcl' area, so 
n:1 tu p1·e:-1eut an untli1w mmc distinctly pyramidal. nut your 
Cmnmittt·t! l1avi11g- takc·n into consitlc:ration the funds already 
pt·ovitlctl or prolm l,ly altainaLle, :t:i well as tho practical com­
pliance with tlw general wblw:i of the Ilonrtl and tho puhlic, 
had 110 hesitation in atl<1pti11g the plan rccommen<lcd, as the 
one must likely to l,e finally :iml :mtisfactorily accomplished. 

All which i=> respectfully sulrn1ittetl hy.... 
L. UAr.owr~. 
G1m. T1c1t~o1t• 

•h.con B1G1-:Low. 

SA:UL. sw~TT. 
w. ALLSTO~. 

DosTos, July 1, 1S2~. 

Estimate of the E.cpt!n:~c.<r nf buildin!J 1111 07,eli4.: 220 Feet ldgh, on a S,zuarc 
J:a$e of :Jo Fee! and 1~ Feet, oj Qui11cy Granite. 

Fou:rn..\.T1ox. 

Excarattan for foundation, say .j:] frC't s'luare and 12} 
52 X J:! X l~deep =~u--=130 squares nt S2 per S300 

square • . . . . . . . • • • • . • 

Fomulation of 1mwmr.11, ~ay ;j0 fc<.'t square at bottom. l 
30 feet square ~t top, an,l 12 foet ,let_-p=7dl L 
pt.•rches! wlaich, iucluding stvnes, hauuueriu~, mo1·-J 
tar, laymg, &c., at ~10 1,cr rerch . . . . . 

SS,l-10 

OnF.r.tsK. 

Stones for rcnlls of tlte obt!!i.~l: :J,f,!38 perches, of which} 
l,l'i!) or} for 011t·-illc, at:,.; 111'r perch • . , • f $:j,S!)j 
anJ 2,:H!J or~ for intC'rior; at s:; per perch • • 7,017 

Jlammcred face of obelisk 220 feC't high, 3 feet base, l 
<l 1- t t l 'J ,lO XL,nn iJ a op, on eac 1 s1 c =--.1- X 2:20 = 10,30 !>,!>OO 

feet sqnnro on each exterior foe;, or 4,!);jO X ! =J ---
10,800 square feet in the whole, at $0.,ju . • • 22,S:}2 
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Amount bron;;ht forward $2:2,S:J!? $8,l!O 
At·rr,1r1e au,,. nf m,m,11ry W:.? fert, 1r; cour..,c~ of l}l

foot each, ~in:i for ht>d a11cl build in s•[ltarc tct't 
.Jo:? X l:!i X:? = 11:-5, l~;,; foct. ..\,.ld } fur pl·rpcu-
dicnl.ir joint:i ;i!l,ll!I i 

177,:.!~:.!; from this dcunct ~ forJ lG,!?;jO
outsitle 2!).5 H 
Ilamm~rin~ = Ui,,:1:; feet, at :$0.013 = :3,-,,S<H. 
,, fo1· out.,,;i<l~ = :.!!J, ,H7 ,, .~J = 7,;J:,;t;, 

3:10 step-~, S inches rise, a\'era~e treau 1 foot, ham-, 
mered rise an<l trcacl, say :.! fret. and 1 Ion:? in the>- l,:J:20 
draw=4 X:! X 3:w=:1:u-10 ::!'1.uarc feet, ,it :ilJ .•jo} 

Sto11es for steps, 1.lG X .Gi XI>= !.iii; cubic fccJ.•.~n > 
each. say ;; feet at So.~O = ::31 per .:;tt'p . • ::;.,.,O >- GnO 
Laying <lo. at $ l each . . • • • a:;o ) 

Ln?1inr, 3.~~S.11erclie11 at .5.3 per perch, including scaf- t 17,iJ!JOfold.:1, r1g;;111f;, &c. • • • . • • • • • , f 
Er.Im l1lw1111cri11.'l and laying circular staircase anal l 4,000hc;>llow newel, :say :.?0,0fJU t'ed, at ::30.:.!0 • • • • ; 

Rm,vm cement, say 100 casks, at :37 • ~700} 
Lhne am! sand, at ;SO. 75 per perch • 2,tK,:J S 

$61},115 

PL.\TF01m. 

Platfnrm, .say 20 feet wide all round. and 3 steps 11 
foot:.? inches tread each= ;;,u:!!J s11 uarc feet ot top 
surface. ltise of steps :; incites, say l foot for 
top, &c.••• =l,lif; s<1uare feet. ,.

5,0:.?!) 

Ifa~mercd face = 1;,~o.; square fe.et at Sl.25, in-
. clue.hug stones, hammerm~, a1Hl laymg . • • • 1 
Fo,cnrlnlion 11:all.~ for platform and steps. say erprnl to) 

~ ~vall under wh?!e (j fed deep, 107 X :_!:j.,} X U = ~ a,orn 
t;();j perches, a.t ~;, • • • • • • • • • =) 

Ezcm.:ation for plrztform :.! l f"d wid1: all rouwl tho i l L:l 
obelisk, anJ. 6 icd deep, = I J:; :-.•111:L1·•·:-., aL:, L . S 

]O,!ll l 

Adrl for wirirl,,ws, iron clamps, railira~ Lo Hl.ain:as,:, l .1,s;n
framework f,,r win<low on top, dour, ,'xi:. . . . S 

$!111,fllllt 

Add also for contingencie.:J, superiutcwlcnce, &,:. IO,OIIU 

Total . • $ I00,0110 
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APPENDIX G 

Advertisment for proposals for furnishing the granite for 

Dry Dock 1, Charlestown Navy Yard, Boston National Historic 

Park. 
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DR.Y DUCK, Cll.\ltU::..:·l'OWN ~AVY 
YA RD.-Proposal-t wi1l Le rcceivcJ h_Y' tho 

snh~riucr. until lhc Isl of ~nvemhe.- ne.,:.t, for fur-. 
nishin~ aild Jelivcrin~ gr,uiue ~tonl"::I for .ihm1l !.20.• 
OOJ cuhic• yards of maso11r\· for •he Dry Uork. A· 
tioul 51J011 .... ard::1 lo be furn;!>hcJ ~o as to he h,1111mer• 
r.d In the c.iimensions, :mil in 1h~· <pmntitie:, n·"pec• 
th·ely tlc"iguatcd hy IP1tcr~, iu thc to1lowi11~ !chc,l• 
ule, m wi:ich the quantities. the heil,{hl aud il,:pth, of 
the blork, 01· :d1111e,4 arc gi,·cn. 

A. 2;~·li;! cuhic feel. 2 f1:et !.1Y :3. ::· 
H. -11., tJn. I. b ·.J. ••. 
C. lilt!O tlo. 2. " 2. !'. 
I>. liOIO clo. 1. 9. " :J. 
F.. r,,;.;·t do. I. !J. " 2. 
F. :m.z-.t ch 1. 6. " .J. !i. 
0. l:IIJ!l9 dn. 1. 2. " 2. 
H. 3177 do. 1. 1 '' 3. 
I. !!075 dn. 1. 3 " 3. 
J, l l:;!':..'O tin. ::?. " ~. 
K. 7.'jfiO d\). 2. to 3 c'luaro 
,.. 1~ ,i.,. ~- ~., by 2. u . 
.\I. 1-.... do. 1n :!!36 step,, to t1$C fl 

inches, 1. 2 wide, and 5. f, Ion~. 
1i,e stone1 marked A B C D E and J "'ill be 

bilmmercd in the yard to pattern, and nearly to 1hc 
nbove dimenc;ions. in leni?;lh:J from :J lo 8 fret. The 
i:tnMs E, in !l'!u;ths from :J to Ii feel, m:ly be clc!i\·· 
1:red hammered ready for lavi11;. Those marl.:c1l 
H for copinir stones, and tho~e for Ashier work 
r.. L. mav also he contracted 1,,r cithcl' rou~l1 or 
hammert.'il, a, weil a, the ,;tcpc; )I. All the stones, 
•~xcepl lhe ashier work, tn he in blol·ks from 3 to a 
ti.eel long, and the ashier !iloncs to he hammerc,I on 
1he (nee, with ~..,odjoint~. h<'cl :1.1vl l•uild. at lca."l 
l fool wide, anJ in r<'gnlar line,; of hcatlcu an~ 
:etrctchcrs. 

The remaining 1.i,000 cubic vards oi"ma,;onrywill -
con.111isl o( good ruble backi11~, 1n ·course:( of 18 inch• 
-.~ thickncs:J ann of suitable lcn~lh au<l width All 
\he dimcmii"n stones ahove dcs,~natc<l will be ~ot 
out to pallem, lo be paid for bv lhc cul>ic yanl ru1 

il will measure when hammered; ancl ail ruble bnrk•. 
iug lo be pai<l for as measured when iaiJ, au<l it 
i:i wi111hed that the proposal,i ~houhl he mnde ac:• 
l"Ordini;-lv. The ropiu~. n..,;blcr work, anci !-l<'p'i, 
may bt= l,ammcreci, and dch\·ercd rcnrly for cse, on 
surh tcnns as may hcrcnllcr he a,g-reccl upon.

The dcli,·ery of the ~ll>ilt''I mu,,1 cnmlllencc next 
:\fay, n.nrl be co111in11crl as they may be rr.ciuirctl, so. 
th.it all shall lrn dcli,·cretl in W:2!1. Tise whole of 
the clitnt.•11.~iou st,mcs will be inspected aud mc;v;ur,. 
cd by the m:i.:-ter 111aso11, as they arc dcli,·1:rcd.-

•Ooo<!-e.nd....,1;..;.. uw:.gcuriu,_w1UJ.Je .required of the· 
contmctor for the faiu11·u1 performance of his con.­
Crat't, 

Propo,;aJ,c for th<." who!~ or any part of the abo,·<-
11toncs, nccompanil'cl by tlw uamcs of lhe proposc<l 
hon<lsmt:n, sealed np. will b,, rPccin•d on or r>cli.,rc 
the l:.l dav of Nnv('moer next, bv lh~ subscriber at 
the Dry }Jock O.!iiet", i,, the ~a~·y Yard, C"hnrlP.s· 
town, wl,cre those w;,hinz to otler propo•mls. may 
see the plans, pallcrns, &c. and where iurthcr iu• 
formation may he ohtaiuc,I from At.E:tAN o•:R PAR· 
r.1s, t~sq. the superinteud,,nt. 

r,. BAI.DWI:'l', F.ng-incf':-.
~:ivy Ynr,I, S<'pl. Zt. lP.'.?1 t'plw<'opt~ 1 
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ILLUSTRATION NO. 1 

Dry Dock 1, Charlestown Navy Yard, Boston National Historical Park, 1979 

Photograph taken by the author• 
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ILLUSTRATION NO. 2 

"A Plan for the Navy Yard in Charlestown, State .of Massachusetts." 

This early 19th century plan of the Navy Yard is very close .to a survey of the 
Yard done by Osgood Carlton ·in 1797. Early proposals for the dry dock construction 
included three docks measuring 250 feet by 70 feet rather than the one larger 
dock that was built between 1827 and 1833. 

Photograph courtesy of Navy and Old Army Branch, National Archives, 
Washington, D.C. 
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ILLUSTRATION NO. 3 

"Sketch of the Position of the Dry Dock building at the Navy 
Yard, Charlestown, Ms. with the wharves and temporary buildings 
connected with it." Signed "Nov. 4, 1828. L. Baldwin." 
Baldwin collection. 

Photograph courtesy of Baker Library, Harvard University. 
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ILLUSTRATION NO. 4 

Original drawing for the construction of Dry Dock 1, Charlestown Navy Yard, Boston 
National Historical Park. Titled uDry Dock Charlestown." 

This section is probably one of the original working drawings for Dry Dock 1. It 
has the initials A.P •• Alexander Parris superintended the construction and would 
have approved the drawings. 

The original foundation of the dock is well represented in this drawing. Foundation 
piles were driven first and timbers to carry a plank floor were laid over the heads 
of the piles. Spaces between the timbers were filled with rubble. A secon<l layer 
of flooring timbers was placed on top of the first plank floor. On this level 
spaces were filled with brick masonry topped by a second layer of plank flooring. 
The stonework of the Dry Dock was laid upon this plarrk floor. 

Photograph courtesy of the William L. Clements Library, University of M1chigan, 
Ann Arbor, Michigan. 
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ILLUSTRATION NO. 5 

"Wells & Pumps." This original drawing of the pumpwells for the Dry Dock 
was dated and initialled by Loammi Baldwin. The section shows four lift 
pumps. The Dry Dock originally had eight lift pumps and eight chain pumps • 

Photograph courtesy of the William L. Clements Library, University of Michigan, 
Ann Arbor. 
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ILLUSTRATION NO. 6 

"Plan of the Wells at Charlestown Dry Dock." This is one of the 
original drawings for the Dry Dock project. It was initialled by 
Benjamin F. Perham, a surveyor and draughtsman who worke·d on 
the Dry Dock. The wells were located underneath the Engine House. 
They contained eight lift pumps and e{ght · chain pumps that were 

·powered by Lester's great steam engine. The wells were built of 
brick and, alth~ugh they are generally flooded, the wells are still 
accessible from the building above. 

Photograph courtesy of the William L. Clem~nts Library, University 
-of Michigan, Ann Arbor. 
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ILLUSTRATION NO. 7 

Plans and sections of capstans used to power Dry Dock turning gates, initialled 
by Loamrni Baldwin, April 1831. The capstan illustrated in thi·s superb rendering 
was powered by a man or men who turned the mechanism with a winch inserted into 
the top section. Originally there were four such capstdns adjacent to the Dry 
Dock. Two were used to open the turning gates. The other two were positioned 
so as to be used to close them. 

Photograph courtesy of the William L. Clements Library, University of Michigan, 
Ann Arbor. 
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ILLUSTRATION ·NO. 8 

uTread Wheel for a Driving Machine ... This treadwheel was powered by eight 
men and was used to operate the pile driving machine used in the. construction 
of the Dry Dockts foundation. Although this method was considered more 
efficient than powering a machine with a crank, it must have been a tedious 
process driving 4,027 foundation piles to support the Dry Dock floor. 

Photograph courtesy of the .William L. Clements Library, University of Michigan, 
Ann Arbor. · 
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ILLUSTRATION NO. 9 

"Southwest Elevation." This elevation is apparently an early design for the 
Dry Dock Engine House. The building was designed by Alexander Parris and there 
are slight variations between this drawing and the building as constructed. This 
may be due to the fact that construction of the building was delayed because 
the stonehammerers were working on the building's site. Design changes could 
easily have been made during this period of delay. 

Photograph courtesy of the William L. Clements Library, University of Michigan, 
Ann Arbor. 
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ILLUSTRATION NO. 10 

"Dry Dock //1 looking northwest," June 30, 1930. This view indicates the full 
length of the Dry Dock before the outboard extension of 1947. The entrance 
arch is intact as are the timber ladders on the sidewall of the Dock. The 
keel blocking in the Dry Dock is in the process of being replaced. 

Photograph courtesy of Boston National Historical Park, National Park Service • 
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ILLUSTRATION NO. 11 

Head of Dry Dock 1, Charlestown Navy Yard, Boston National Historical Park. 
This photograph shows the timber slides at the head of the Dock before they 
were altered. Mechanical systems have yet to be installed and the graceful 
curve of the head of the dock floor is intact. The inscription in the upper­
most courses of the stone~ork registers the dates of the Dry Dock's construction 
and those responsible. 

Photograph courtesy of Boston National Historical Park, National Park Service. 
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ILLUSTRATION NO. 12 

Dry Dock 1, East Wall, Outboard End, early 20th Century. 

This photograph records the original configuration of the lower end of Dry Dock 1. ,_.,_. The curved area of the masonry wall was where the turning gates were located. The 
«) opening in the entrance arch, filled with concrete, was the conduit for the chains 

that opened and closed the gates. Note the capstans above. These were manually 
operated with a winch. The capstan in the center of the photograph was used to 
pull the chains to close the gates while the one closer to che caisson was used 
to open them. 

Photograph courtesy of Boston National Historical Park, National Park Service . 
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ILLUSTRATION NO. 13 

Dry Dock 1, Wing Wall, 1946. This is an excellent view of one of the original 
masonry wing walls. The stairway was removed in the early years of the 20th 
century. The filling culvert is to the left of the stairs. The mechanism used 
to open the composition gate can be seen but the actual opening has been filled 
with concrete. 

Photograph courtesy of Boston National Historical Park, National Park Service. 
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ILLUSTRATION NO. 14 

Entrance to Dry Dock 1, 1946. Clearly the mitre sill and the adjacent 
area had been altered by the time this photograph was taken. The basic 
configuration of the original Dock entrance can still be seen, however. 

~ Baldwin's design for the Dry Dock called for the turning gates to rest 
against the pointed mitre sill which resisted the pressure of the tide. 
Both sets of granite steps at the lower end of the Dock are visible in 
this view~ 

Photograph courtesy of Boston National Historical Park, National Park 
Service. 
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. ILLUSTRATION NO. 15 

East Wall, Dry Dock 1, 1946. The severe displacement of stones which 
necessitated the relaying of the upper portion of the Dry Dock walls 
is well illustrated in this photograph. Rebuilding of the top four 
altars was undertaken when the Dock was extended in 1947. 

Photograph courtesy of Bos·ton National Historical Park, National Park 
Service. 
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ILLUSTRATION NO. 16 

Extension of Dry Dock 1, 1947. In 1947 Dry Dock 1 was extended seaward. 
The original masonry wing walls were removed and a cofferdam and walls 
of steel sheetpiling were driven to keep the construction site dry • 
The extension of the Deck was primarily of reinforced concrete. The 
formwork for the concrete can be seen in this view. 

Photograph courtesy of Bo~ton National Historical Park, National Park Service. 
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ILLUSTRATION NO. 17 

Dcy D,ock 1, Detail. Rest Mall. 194,6. Take·n during the 1947 extension 
of Dry Dock l# this phot.ograph is an .excellent secti,on of tlhe IDoc'k" ,s 
foundation,,. Piles were driven .and topped with capsiils. Rubble was 
used to fill in between the piles. A layer of plank flooring was lalld 
upon the first row of timbers,. A second . layer of squared timbers was 
placed on top of the plank and the interstices were p.acked with brick 
masonry .. A secon.d plank floor iWas rested on th.e brick and carried t1he 
stonework of the Dry Dock, 

Photograph courtesy of Boston National Historical. Park. National Park 
Service. 
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ILLUSTRATION NO. 18 

Dry Dock 1, West Wall of Dock from East Side, 1947. 

This photograph illustrates the extent to which the Dry .Dock walls were 
rebuilt during the extension of 1947. Steel sheetpiling was driven behind 
the masonry walls and the top four courses of granite were relaid. Some 
rubble masonry backing behind the walls was replaced with reinforced con­
crete. The autfior was unable to determine the exact length of the sections 
of the Dock walls that were reconstructed. 

Photograph courtesy of Boston National Historical Park, National Park Service. 
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ILLUSTRATION NO. 19 

Dry Dock 1, View from North Centerline, 1948. This photograph shows the 
extension of the Dry Dock nearing completion. Note the steel sheetpiling 
cofferdam and the newly poured concrete walls at the outboard end of the 
Dock. 

Photograph courtesy of Boston National Hi.storical Park, National Park Service. 
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ILLUSTRATION NO. 20 

Dry Dock 1, Improvement to Dewatering System, 1960. 

~ In 1960 improvements to the drainage system of the Dock resulted in 
~ the ' removal of the stairs at the lower east side of the Dock. The 

stairs ·were replaced in concrete. 

Photograph courtesy of Boston National Historical Park, National 
Park Service • 
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' ILLUSTRATION NO • . 21 
1 
t. 

lissd of Dry Dock 1, Chgrlestown N~vy Yard, Boston National Historical Park, 1979.lj 
r' I 

j' 

·;/f the head of the Dock has undergone many alterations ·in the past 150 years. The 
timber slide in the center was chopped out so that the Dock could accommodate 

' f \ 1~rger vessels. The inscription in the top courses reads: 

Commenced July 10, 1827. 
,-.; John Q. Adams President of the United States, · 
w Samuel B. Southard Secretary of the Navy, 
~ Authorised by the Nineteenth Congress 

Opened 24 June, 1833. 
Andrew Jackson President of the United States 
Levi Woodbury Secretary of the Navy 
Loammi Baldwin Engineer 

Photograph taken by the author. 
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ILLUSTRATION NO. 22 

Dry Dock 1, West Wall, 1979. The difference between the ·sizes in 
the granite stones in this photograph marks the line of the 1858 

· extension of the Dock. At that time the head of the Dock was 
taken dovm and rebuilt 65 feet further inland. The infill stones · 
were equal to two courses of the original- masonry. 

Photograph taken by the author. 
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ILLUSTRATION NO. 23 

Dry Dock 1, Chamber Floor, 1979. 

The ghost of the original location of the head of tlie Dock can easily 
be seen in the difference between the stones on the chamber floor. 

Photograph taken by the author • 
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ILLUSTRATION NO. 24 

Dry Dock 1, Stairway, West Wall. 

The original granite stairway is still in place on this side of the 
Dock although the stairway on the east side at the lower end has 
been replaced in concrete. Some settlement of the stones are 
evident and the joints are in need of repainting. 

Photograph taken by the author. 
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ILLUSTRATION NO. 25 

Pier 1,. Navy Yard, Boston, 1903. 

This photograph was taken during the construction of Pier 1 at the 
Navy Yard. It is of interest because, in the _foreground a timber 
floating gate is moored to the pier. This is the indigent Dry Dock 
caisson which had been recently replaced by one of steel construction. 

Photograph courtesy of Boston National Historical Park, National Park 
Service. 
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ILLUSTRATION NO. 26 

"Caissqn for Dry Dock, Boston Navy Yard, Oct. 31~ 1901." 

The new steel caisson for Dry Dock 1 was launched in 1901. It had been 
constructed in the previous year and replaced a timber floating gate. 
This caisson is still in use in Dry Dock 1 today, having been rebuilt 
several times. 

Photograph courtesy of Boston National Historical Park, National 
Park Service. 
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ILLUSTRATION NO. 27 

Dry Dock 1, Caisson and Outboard End, 1979. 

The Dry Dock caisson, built in 1901, has been rebuilt several times. The 
~ · 
J:'- concrete walls on either side of the caisson date from the 1947 extension ofe> the dock. 

Photograph taken by the author. 
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ILLUSTRATION NO. 28 

"Proposed Plan for Extending the Dry Dock at U.S. Navy Yard, Boston," 1856 • 
Although the original proposal was to extend the Dry Dock 50 feet in 1856 
it was actually increased 65 feet in length. This drawing was included with 
the Annual Report and Estimates for the Fiscal Year 1856 sent to the Secretary 
of the Navy. 

Courtesy of . Boston National Historical Park, National Park Service. 
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ILLUSTRATION NO. 29 

Section of the Great Draining Wells, August 1833. This drawing 
shows eight of the pumps originally used to pump the water from 
the Dry Dock out into the river. Each of the two wells is shown 
in section with two lift pumps and two chain pumps, the chain 
pumps being those on the inside. There were actually sixteen 

-pumps originally, eight of each type. The chain pumps, difficult 
to maintain in working order, were .used for only a short period 
of time. 

Courtesy of Boston National Historical Park, National Park Service. 
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ILLUSTRATION NO. 30 

"Old Steam Engine for Dry Dock," undated. This drawing illustrates 
one of the 19th century Dry Dock Engines. It is most likely the 
engine used during the second half of th~ century rather than the..... 

V, earlier engine designed by Ebenezer Lester when the Dock was btdlt.4:ll: 

Courtesy of Boston National Historical Park, National Park Service. 
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ILLUSTRATION NO. 31 

"Plan of Turning Gates as fitted to the Dry Dock, Navy Yard Boston, 
Feb. 1949." This drawing illustrates the timber turning gates used 
in the Dry Dock until the late 19th century. The gates travelled 
on rollers and were opened and closed by manually operated capstans • 

Courtesy of Boston National Historical Park, National Park Service. 
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ILLUSTRATION NO. 32 

Portrait of Loamrni Baldwin (1780-1838) by 
Chester Harding. Photograph courtesy of 
M.I.T. Historical Collections. 
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ILLUSTRATION NO. 33 

Baldwin Mansion, Woburn, Mass. Loamrni Baldwin (1780-1838) 
spent his childhood in this house that was remodeled in 
the Federal style by his father in the 1790s. The house 
has been moved to a site on a short stretch of the original ,_. Middlesex Canal. Restoration of the house is planned.

"'0 

Photograph by the author, 1979. 
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tl:·' !LLUSTRAT!ON NO, 34 
\l 

;1 Hd1worthy Ha11, Harvard University 1 1812. 
"! ~ Designed by Loatti111i Baldwin (1780-1838). 

Photograph by the ~uthor, 1979.p 
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ILLUSTRATION NO. 35 

Plan of a Survey · & Profile for a Canal 
Round the Falls of Ohio, ·Jan. 24, 1815. 
Signed L. Baldwin • 

Photograph courtesy of the William L • 
Clements Library Division of Maps. 
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ILLUSTRATION NO • . 36 

Bunker Hill Monument, 1825. 
Designed by Loammi Baldwin (1780-1838). 
Photograph by the author, 1979. 
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. ILLUSTRATION NO. 37 

"Plan of the Harbour · of Boston from Surveys made under the direction of 
Commissioners appointed by a Resolve of the L~gislature passed March 5, 
1835." Signed. L. Baldwin, S. Thayer, James Hayward, January 28, 1837. 
Surveyed and drawn by B.F. Perham. 

Photograph courtesy of the William L. Clements Library, Division of Maps • 
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iLLUSTRATION NO. 38 

"Sketch of Blue Granite & Railroad at Quincy, Me.ssachusetts. ff 

Photograph courtesy of Quincy Historic Society, Quincy, Massachusetts. 
~ 
Q 

t_____ 
- .......- ........s-•~O-<""' ...... ---~.. ..- ...........- _..,. .'.,< _,.............*... "'._,.,,__.......... .. ......,-, , ~.'~j••·~...,--•..~........_ ... ___,.,._ ,~ . . _•. " .. -,r,o•• - ........... ,, ---· ~H 

1.1 



. . ~
 

... . . •·'iP
N

n ... 
: 

~. 



Illustration No. 39 

Granite Railway Quarry, West Quincy, Massachusetts 

Photograph courtesy of the Parker Collection, Crane Library 
Quincy, Massachusetts 
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ILLUSTRATION NO. 40 

Granite Railway Wharf on the Neponset River, Milton, Massachusetts •........, 
- ~ Photograph taken by the author, 1979. 
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ILLUSTRATION NO. 41 

"Stone Sloop," similar .to those used to transport granite during the 
nineteenth century. Watercolor by John F. Leavitt in the collection 
of the Peabody Museum of Salem. Salem, Massachusetts. 

Photograph courtesy of the Peabody Museum of Salem• 
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Illustration No. 42 

Portrait of Jonathan Newcomb of Quincy, Massachusetts 
c. 1820. Note the quarry scene in the background . 

Photograph courtesy of the Quincy Historic Society 
Quincy, Massachusetts 
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ILLUSTRATION NO. 43 

I. J-J Ho1mes hoistirtg Appgrgtus as illustrated by Solomon Willard in 
I -:) Plans and Sections of the Obelisk on Bunker's Hill.I Cb 

Boston, 1843. 
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ILLUSTRATION NO. 44 

Granite Railway Quarry, Quincy, Massachusetts. Late nineteenth century. 
"Air drilling, after blast. Seam shows stone split ·with wedges. Row ,_. . 

-0 of dots near man's foot are wedges ready to drive. GRanite Railway 
f) Quarry." 

Photograph courtesy of Parker Collection, Crane Library, Quincy, Massachusetts. 
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i ItLUSTRATION NO. 45 

Mead of Dry Oock 11 Charlestown Navy Yardt Boston National Historical Park. 
the head of the dock was moved 65 feet inland in 1857. 

Photograph taken by the author, 1979.
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ILLUSTRATION NO. 46 

! Floor of Dry Dock 1, Charlestown Navy Yard, Boston National Historical 
Park. Showing original line of the head of the dock before exten;U::.7:-. .... of 1857. 1.:/~ ;_0) ..,~~· .o:,; 
Photograph taken by the author, 1979. 
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ILLUSTRATION NO. 47 

West Wall of Dry Dock 1, Charlestown Navy Yard, 
Boston National Historical Park. Showing 
bond of new masonry to old 1857 extension. 

Photograph taken by the author, 1979. 
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