III. RECOMMENDATIONS FOR TREATMENT
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GENERAL RECOMMENDATIONS FOR THE HIGHLAND LIGHT

Significance

According to the 1987 National Register nomination forms for the “Lighthouses of
Massachusetts Thematic Group Nomination”:

Highland Light Station possesses integrity of location, design, setting,
materials and workmanship as well as important associations with the
development of aids to navigation in Massachusetts. Dating from the mid-
nineteenth century, it is one of the better preserved complexes in the state,
consisting of a tower, walkway, keeper’s house and generator shed. It is
also important as the site of the first lighthouse on Cape Cod. Additionally
it exhibits many especially interesting individual features such as its
elaborate wrought iron work [sic: interior metalwork mostly cast iron].

The thematic study as a whole designated the period of significance for Massachusetts lighthouses
as 1679 to 1940, with architecture, engineering, maritime history, and transportation being the
attributes for significant context.

The Highland Light complex needs to be relocated in order to survive, because of erosion.
Nevertheless, it is also necessary to maintain the structures’ contextual relationship to the themes of
architecture, engineering, maritime history, and transportation. It has thus been decided to relocate
the complex’s structures into the adjacent Truro Highlands National Register District, and to
rehabilitate them. While the lighthouse complex will be a separate site from the district, its
relocation there will certainly impact the district. The choice of rehabilitation as the treatment for
the complex will provide a balance between the variety of goals involved: the concern to minimize
the impact on the district, the desire to maintain the lighthouse complex’s own integrity, and the need
to adaptively use some parts of the complex.

Relocation and rehabilitation will retain integrity of design, materials, workmanship, and
association to the development of aids to navigation. Integrity of setting will be retained partially,
because the relocation site will be only approximately 650 feet from its current site. Integrity of
location will technically be lost. However, the National Register bulletin “Guidelines for Evaluating
and Documenting Historic Aids to Navigation” indicates that necessary relocation of an aid does not
automatically obliterate its integrity of location:

Relocation of an aid during its active career if the move enhanced or
continued its function is not a significant loss of integrity. . . . Aids to
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navigation relocated to serve new purposes after being decommissioned
suffer a serious loss of integrity of location, but are not automatically
precluded from listing.'

In the case of Highland Light, the function of the Tower and beacon as an aid to navigation
will continue after relocation under U.S. Coast Guard jurisdiction, even though the Keeper’s
Dwelling will be assigned a new use and will be maintained by the National Park Service.

The Highland Light Tower, the Keeper’s Dwelling, and the two connectors between them
have been in continual use since their construction in 1856 and 1857. The extant dwelling was
occupied solely by lighthouse attendants until 1987, when the beacon was automated. After that
time, there was no longer a need for housing specifically for light keepers, nor was there any need
for direct access from the dwelling to the tower. The dwelling therefore remained in use as housing,
but for Coast Guard families; the doorway between the two connectors was blocked. This was the
first change in the use of the connector in 130 years.

After the buildings are moved, the Tower will continue in its uninterrupted historic use as
an aid to navigation for the foreseeable future. The Keeper’s Dwelling will provide space for the
interpretation of the lighthouse and surrounding site.

Character-Defining Features

The Tower with its “lantern house” is the most significant character-defining feature of the
Highland Light Station. It is not only the most prominent feature at the site, but is also the most
important one, because of its role as an aid to navigation. The Tower itself retains a great deal of
integrity from its original period of construction, due primarily to its permanent construction
materials. The characteristic of the light—its flashing signal—dates to around the turn of this
century.

Other important exterior features include the relationship and form of all four interconnecting
structures, their directional siting, and the vista provided by the approach along Highland Road to
the site. This open vista is enhanced by the architectural integrity of the structures, including the
fenestration of the west, most prominent elevation.

Significant interior features of the Tower are the decks and means of communication between
the decks (stairway openings and stairways), and the beacon. The upper three decks and the two
stairways between them are original. The lower stairway (from the First Level to the Weight Deck,

! National Register Bulletin No. 34, “Guidelines for Evaluating and Documenting Historic Aids to
Navigation,” p. 8.
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including the Half Deck) dates to the first decade of the 20th century; it replaced the original
stairway, which wound around a center pole.

The Connector at the Keeper’s Dwelling and the Tower Connector also retain a great deal
of exterior integrity, based on their more permanent construction materials. However, the very
recent (1987) blockage of the doorway between them has obstructed the historic internal circulation
between the structures.

The only primary character-defining feature in the Keeper’s Dwelling is its footprint, which
is original. While a small amount of original trim remains (around one basement window on the
main block’s west elevation), the dwelling’s present appearance dates mostly to a major remodeling
performed around the turn of the 20th century. Features from that period include the form and basic
floor plan of the dwelling, as well as some trim elements. However, even this work has been too
badly fragmented by later alterations to be considered “character-defining.”

Summary of Significant Periods of Alteration

A summary of significant dates in the life of the extant structures is as follows:

1856: Wood-frame Keeper’s Dwelling constructed, sided with vertical board-and-batten siding,
painted a brick-red color, and roofed with wood shingles.

1857: Brick Tower, wood-frame Assistant Keepers’ Dwelling, and three brick connectors
erected. Lantern fitted with a first-order Fresnel lens. Connecting structures painted
brick red (to match Keeper’s Dwelling); Tower whitewashed.

1881: Siding of both dwellings changed to clapboard and painted white. Connecting structures
painted white to match dwellings.

1900: Keeper’s Dwelling enlarged by addition of second story to original ell, new main entrance
created from a window at north end of west elevation, old main entrance at south end of
west elevation converted to a window, other fenestration changed slightly, three roof
dormers added, and room configuration changed in both stories.

1901: Porch added to Keeper’s Dwelling ell; new Fresnel lens installed in Tower, and
characteristic changed from fixed to flashing light.

1903: Lower Tower stair replaced and Half Deck added.
1906: Lantern lining and cowl replaced.
1909: Second-story bathroom added to Keeper’s Dwelling, along with fourth dormer.
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ca. 1930:
1932:

ca. 1935:

1946:

1961:

1963:

ca. 1970:

1987:

1987/92:

ca. 1992:

Porch at Keeper’s Dwelling ell replaced.
Station electrified.

Dwellings’ siding changed to wood shingles; connecting structures painted white to match
Tower.

Fresnel lens replaced with Crouse-Hinds 36-inch, double-drum, rotating DCB-36
aerobeacon.

Assistant Keeper’s Dwelling and the covered brick passage connecting it to tower were
demolished.

New Assistant Keepers’ dwelling (an unattached duplex structure) erected on grounds.

Main entrance of Keeper’s Dwelling returned to its original location at south end of west
elevation, former doorway filled in and shingled over (original window not recreated).

Crouse-Hinds aerobeacon replaced with Crouse-Hinds DCB-224 rotating beacon during
lighthouse automation; passage between Tower and Keeper’s Dwelling blocked off;
window opening on east elevation Tower Connector bricked in; window opening on west
elevation of Tower Connector enlarged for plate-glass window; Tower window double-
hung sashes replaced with glass blocks.

Much exterior wood trim replaced.

Majority of interior fabric at first-story level and some fabric at second-story level in
Keeper’s Dwelling replaced or covered with new material. All windows and most doors

replaced.




Basic Treatment Recommendations

Exterior Recommendations

General Remarks

Most of the treatment recommendations are related to doorway and window openings.
However, other important issues should be recognized at the outset of the relocation process. Inall
cases, historic photographs should supplement physical evidence in order to reproduce sympathetic
replacement materials.

Foundations

The Keeper’s Dwelling should be placed upon either a partial or full basement when it is
relocated to its new site. A basement would increase air circulation and therefore help limit moisture
problems. It would also provide the best location for utility-related equipment.

If a slab foundation of poured concrete is chosen instead, the exterior foundation walls above
grade should be faced with brick. The bulkhead cover should be retained to give the appearance of
a full basement, but it could cover a false opening.

Walls

The unpainted wood shingles on the exterior walls of the Keeper’s Dwelling should be
retained, and repaired or replaced as necessary. All wooden exterior trim elements should be
repaired or replaced as specified in the previous section “Conditions Assessment and Repair
Recommendations. ”

Porches

The steps to the wraparound porch at the Keeper’s Dwelling ell should be moved from their
current location at the west end of the porch’s north side to their original location at the north end
of the porch’s west side. (The original steps did not have a railing.) Porch trim that has been
replaced with incompatible material throughout the years should be replaced with elements more
consistent with the majority of remaining elements. The painted plywood of the porch ceiling
replaced a plaster ceiling circa 1950. Two options are available for this exterior installation: either
the plywood should be replaced in kind and painted, or an exterior plaster (insulation finish system)
should be installed to simulate the earlier plaster. The latter would probably be easier to maintain.

The storm porch that protects the main doorway on the primary, west elevation of the

Keeper’s Dwelling was added after 1981, based on photographs found in the National Register
survey. This covering clearly affects the appearance of the facade and should be removed.

271




Doorways

The historic doorway pattern of the Keeper’s Dwelling should be recreated. This will require
reopening two doorways that have been closed with plywood, and hanging new doors there. One
of these openings is in the east elevation of the Connector at the Keeper’s Dwelling; the other is in
~ the west elevation of the same structure. The design of the new doors should be based on historic
photographs of the west elevation, which show a typical 19th-century door here (with two long
recessed panels above two shorter recessed panels). Figure 27 provides a clear depiction of this style
of door, albeit on the Assistant Keepers’ Dwelling.

Also, the cement-block entry that serves as the current entrance to the tower should be
removed, as should the interior door now in the doorway between the entry and the Tower
Connector. A new exterior door of typical 19th-century style should be hung here instead.

Windows

The current fenestration pattern of the Keeper’s Dwelling is mostly historic and should be
retained. One original window opening (at the north end of the main block’s west elevation), which
was closed circa 1900, will need to be reopened. Evidence for the placement and size of this
opening will be found in the wall cavity.

All window openings should be fitted with ‘wood frames and double-hung, six-over-six wood
sashes. A system of exterior storm sashes also should be designed based on the proposed HVAC
system. If air-conditioning is not part of the utilities design, then the storm sashes need to be
operative, with screen inserts for summer ventilation. The use of storm sashes (or other transparent
window protection, preferably glass) is absolutely necessary because of the high winds and blowing
sands inherent to the area.

The 1987 plate-glass window in the west elevation of the Tower Connector should be
removed. The opening should then be reduced to its original smaller size through the installation
of replacement bricks. The new opening should be fitted with a wood frame and double-hung, six-
over-six sashes, similar to those that existed prior to the 1987 alteration.

The original window opening in the east elevation of the Tower Connector, which was
bricked up in 1987, could also be reopened and fitted with a wood frame and sashes. This elevation
does not face the main approach that will be taken by visitors to the lighthouse, but it does face the
ocean and therefore those visitors returning from a proposed lookout near the bluff’s edge.
However, lighting-apparatus equipment currently hangs on the interior side of the connector’s east
wall. Thus, while it would be advisable to reopen this window for interpretive reasons, the final
decision should be based on operational considerations for the beacon.

The glass blocks in the three window openings in the tower should be removed and replaced

with wood frames and double-hung, six-over-six sashes. A system of ventilation should be devised
whereby two or three lights per window admit air but not blowing sand.
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Finishes

If a slab foundation is chosen for the Keeper’s Dwelling, the brick-faced exterior foundation
walls above grade should be painted a shade of white matching the number 10YR 9/1 in the Munsell
color notation system (see app. B). The exterior walls of the brick connecting structures should be
repainted white, matching Munsell 10YR 9/1. The exterior of the brick tower should be repainted
white, matching Munsell 10YR 9/1. All wooden exterior trim should be painted white, matching
Munsell 10YR 9/1.

Interior Recommendations

General Remarks

The treatment for the tower interior (other than maintenance or repair) should be minimal
and decided jointly by the Coast Guard and National Park Service, based on its future exposure to
the public. Since the tower will remain as an unmanned aid to navigation, it will require space for
supporting equipment. It is recommended that the Tower Connector adjacent to the tower be
retained in its current use as an equipment room.

Walls

The existing plasterboard on the walls and ceilings of the Keeper’s Dwelling, first and second
stories, should be retained. New plasterboard may be used to replace the old plywood paneling in
the two south chambers, although care should be taken to save earlier fabric under the paneling.

The wall separating the two connectors (i.e., the wall between Rooms 108 and 110) should
be removed, to recreate the original circulation pattern between the dwelling and tower. The single
passageway thus formed could be used in the interpretive program.

Doorways and Windows

The circa-1992 doorway and window surrounds on the first story of the Keeper’s Dwelling
consist of dark-stained stock wood moldings. These should be removed and replaced with flat-board
trim approximately 4 inches wide.

Finishes

All of the interior trim in the dwelling and connectors, and the interior window trim in the
tower, should be painted a white color matching Munsell 10YR 9/1.
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CODE CONSIDERATIONS AND RECOMMENDATIONS

Introduction

The structures of the Highland Light Station will continue in service after their relocation.
The Tower will be used in its historic capacity as a major aid to navigation. Therefore, although
the light station will be owned and managed by the National Park Service, the U.S. Coast Guard will
control access to the Lantern level of the Tower. The Tower would therefore not be generally
accessible to the public, but its history and use could be interpreted elsewhere on the site.

However, as stated previously, the Keeper’s Dwelling has not been needed as housing for
light keepers since automation in 1987. Several options for the reuse of the dwelling after its
relocation have been identified. All of these would be impacted by local, state, and federal codes
and ordinances. Referenced codes are the Uniform Building Code, 1988 ed.; the NFPA 101 Life
Safety Code, 1988 ed.; and the Uniform Federal Accessibility Standards, 1988 ed.

Residential Use

Should the Keeper’s Dwelling be used as a residence, lead abatement would be required
under the following circumstance: if the dwelling were to be inhabited by a family with children
under seven years of age, and if the dwelling was the only available residence to that family. Most
of the painted finishes in the dwelling are recent and thus lead-free. However, two areas are known
to contain lead paint—the stair hall and the second story. Not coincidentally, these are the areas that
retain their historic fabric.

Interpretive Use

If the dwelling were to be used for interpretive purposes open to the public, two major
categories of compliance must be considered. These are barrier-free access and life-safety
provisions. (Barrier-free access may also be necessary for housing, again in the event that no other .
already-accessible housing is available.)
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A plan for full compliance with barrier-free and life-safety requirements should be devised
and submitted to the appropriate local, state, and federal agencies for consideration and approval.
Certain allowances are granted to historic properties in the interest of saving valuable historic
material without significantly compromising barrier-free considerations.

Barrier-Free Access

Entrance

The only entrance suitable for modification for handicapped access is the doorway in the ell’s
west wall, leading from the porch into the north vestibule. The main entrance on the west elevation
of the dwelling could not take the visual impact of the necessary wheelchair ramp; the ell’s south-
wall doorway cannot be enlarged enough, due to insufficient width between walls, to make it
accessible. Therefore, handicapped access into the Keeper’s Dwelling should be routed up onto the
porch, through the ell’s west-wall doorway, into the north vestibule, and then into the room currently
used as a kitchen.

This approach will require the construction of a wheelchair ramp along the north side of the
porch, with a landing adjacent to and level with the porch floor. The location of the ramp at the
north elevation minimizes its visual impact on visitors approaching from the west, as well as
providing a partially covered approach to the entrance. Currently, the first story of the dwelling is
approximately 2 feet above grade. Assuming a 26-inch differential between grade and the porch
floor, a switchback ramp (1:12 slope) of two 13-foot runs terminates at a landing at the location of
the existing porch steps. (However, the opportunity to reduce this differential, and thus the ramp
length, should be considered during the relocation process.)

The material used for the new work should be compatible with the historic fabric. The wood
decking used for the ramp surface could be integrated with the existing flooring. Painted metal pipe
rails would satisfy the required point loading, as well as present a lighter appearance than wood
railings. A wood frame with diagonal wood trellis installed at the base of the ramp (between finished
grade and porch floor level) would match the base depicted in the historical photographs from the
1930’s (e.g. fig 28).

The construction of such a ramp will require the relocation of the porch steps, from the west
end of the north side of the porch, to the north end of the west side (their original location). As
stated in the preceding section, this work is already planned. The ramp will also require some
reworking of the porch skirt details. Figure 160 shows the proposed ramp and the relocated porch
steps.

Once access has been provided to the porch, the ell’s west-wall doorway will need to be
modified. First, it should be widened to accommodate a 3-foot-wide door. Second, a platform
should be built outside it, with a sloping section down to the porch floor (see figure 160). This is
needed to help deal with the 3-inch difference between the current floor levels of the north vestibule
and the kitchen. A maximum of three-quarters of an inch difference between adjacent floor levels
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is allowed by code. Removing thresholds and beveling floor edges, at both the west-wall exterior
doorway and the doorway from the vestibule to the kitchen, will reduce the 3-inch difference by half.
The remaining 1 1/2-inch discrepancy must be addressed by building up the floor of the vestibule.
The exterior platform is thus necessary to bridge the gap between the new, higher vestibule floor and
that of the porch outside. The platform would have to extend 4 feet out from the doorway, for
maneuvering clearance. The sloping section would have to extend out 30 inches from the platform,
terminating 3-4 feet from the top of the ramp. (At a slope of 1:20, this section would not be
considered a ramp).

The current door in the doorway between the vestibule and the kitchen has insufficient room
to swing freely, according to code. Only the relocation of walls would solve this problem.
Alternatively, the door could remain open during operational hours, if the west-elevation doorway
on the main block were to be used as the primary entrance.

It is unlikely that the second story of the dwelling would be opened to public access. First,
an elevator would be needed to provide handicapped access there. Second, as will be stated
subsequently, the life-safety codes require two means of egress per story. Doorways and egress
passages must meet specific minimum requirements for width, turning capacity, and door size and
access. Given the limited area on the second story, it is infeasible to pursue public access there.

If the connecting structures are to be included in the interpretive program, the grade at one
of the connectors’ doorways should be level with its respective threshold, to accommodate
wheelchair-bound visitors. Currently, the grade is level with three of the four doorways in the
connectors: the west doorway of the Tower Connector, and both doorways of the Connector at the
Keeper’s Dwelling. (The built-up grade at the east doorway of the Tower Connector is 8 inches
above the floor.) Therefore, public access from grade could be accomplished with minimum effort.

Toilet Facilities

Wheelchair access to toilet facilities within the dwelling would also be needed. The existing
first-story half-bath is inadequate in size to accommodate an accessible toilet. A new toilet room
would have to be built, with appropriate clearances and fixtures. Approved door hardware and rated
doors at specified locations would be included.

Life-Safety Issues

The other major group of code requirements pertain to life-safety issues. Two means of
egress would be required per story, as well as approved door hardware and rated doors at specified
locations. Other life-safety equipment must include appropriate exit signage, smoke alarms, and fire
extinguishers.
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KITCHEN

Figure 160. Modified north vestibule with ramp and relocated porch steps
(refer to Appendix A).
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APPENDIX A.

HIGHLAND LIGHT STATION
DRAWINGS, 1994
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PAINT ANALYSIS
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PAINT ANALYSIS

Methodology

This paint analysis studied the four buildings involved in the Highland Light relocation
project. These are the lighthouse, the Keeper’s Dwelling, and the two small structures that connect
the two main buildings. A total of 281 paint samples were removed from the exterior and interior
of these structures. Each sample was removed using an X-acto knife and placed in a coin envelope
labeled with its respective location. The samples were then brought to the Cultural Resources
Center’s laboratory, where they were assigned individual identification numbers. All numbers are
prefaced by the notation "CACO HL" (for Cape Cod Highland Light), and all begin with the letter
"P" (for paint sample). The numbers themselves run consecutively from P001 through P281.

Each sample was viewed through a Nikon stereozoom microscope using fiber-optic reflected
lighting. Respective chromochronologies were recorded on individual sample cards and labeled with
corresponding sample numbers. The majority of samples were also viewed under a trinocular
Olympus BX50 microscope fitted with a narrow-band ultraviolet-light cube for fluorescing. The
fluorescing chromochronologies were also recorded with the corresponding paint layers on the
individual sample cards. The most representative samples were mounted in wax-filled petri dishes
and labeled with their corresponding identification numbers. A minimal number of samples were
microchemically tested under reflected light with hydrochloric acid (HCI) and sodium sulfide (Na,S)
to verify the presence of lime or lead, respectively, in paint stratigraphies.

The principle of comparative analysis was applied using the reflected- and ultraviolet-light
chromochronologies. The UV chromochronologies were especially helpful for those samples that
contained only white, off-white, and light cream-colored layers. These all appeared very similar
under reflected light. However, ultraviolet-excited and -emitted light exposes a much wider spectrum
of color, varying with the composition of the paint layer. Thus, the use of the UV
chromochronologies permitted faster and more accurate comparisons.

The following discussion summarizes the results of the technical and comparative analyses
of the paint samples. This process permitted the identification of dates when various pieces of
building fabric were installed within the life of the structures, based on their painted histories. In
cases where archival documentation and/or structural evidence provided specific dates for certain
pieces of building fabric, these were found to agree with the dates obtained from the paint analysis.

It is important to note that the oils in paints tend to yellow in darkness, which occurs when
they are covered by subsequent paint finishes. Therefore, although paint layers may appear to vary
in color when viewed through the microscope, especially in the lighter range of whites, off-whites,
and light creams, they may in fact have the same composition and have been the same color
originally.
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The following key provides abbreviations used in chromochronology charts in following

pages:

Color Abbreviations Key
Abbreviation
It - light ow - off-white pk - pink
dk - dark cr - cream blk - black
brt - bright yel - yellow gry - gray
for - forest or - orange blu - blue
bk - brick rd - red grn - green
wh - white gld - gold brn - brown




Exterior Finishes

Little information about the age of extant exterior fabric of the light station structures can
be obtained from the written documentation. Photographic documentation has provided the best
evidence for identifying changes to the exterior. A comparison of both with the results of a physical
examination indicates that the majority of brick and metal fabric is original to the 1856-57
construction. This includes the bricks used for the lighthouse Tower and the two connecting
structures. Some of the bricks of the Keeper’s Dwelling chimney also may be original.. The metal
lantern on top of the Tower appears to be the same one that was installed in the 1850’s, but parts
of it may have been modified.

Written documentation has established that the present form of the Keeper’s Dwelling dates
to that structure’s 1900 renovation. Dormers were added to the main block, and the ell was raised
to include a second story with dormers. If the porch at the northwest corner was not added at that
time, it was added no more than a year or two later. Historic photographs show that the pedimented
trim on the dwelling was changed when the building’s clapboard siding was replaced with shingles
circa 1930. The main doorway was moved twice during the life of the structure. The photographs
taken between 1900 and circa 1970 show the doorway in its second location, to which it was moved
in 1900. The latest archival photograph (fig. 36), taken circa 1970, shows the doorway moved back
to its original position, at the south end of the west elevation. The hooded porch over this entry does
not appear in any of the historical photographs, and was therefore added after figure 36 was taken.

Other photographs suggest that the board-and-batten bodies and wooden trim of both keepers’
dwellings, and the brick connecting structures, were originally painted the same dark color. The
Tower and brick foundation of the dwellings, on the other hand, were light-colored (probably
whitewashed, as mentioned in some documentation). In 1881 when the dwellings were resided with
clapboarding, all of the structures were painted the same color, probably white. The wooden trim
of all of the station’s buildings was painted in a contrasting color to the bodies of the structures at
the end of the 19th century, as well as in the beginning of the 20th century. During this period, the
bodies of the dwellings and connecting buildings were often painted in a different color than the
Tower. The same evidence shows that the brick Tower was always painted white, or at least a very
light color. The two small connecting brick buildings continued to have been painted the same color
as the dwellings. After the dwellings were sided with shingles circa 1935, the connecting buildings
appear to have been painted white to match the Tower.

Paint analysis has provided more specific information. While much of the early building
fabric has been replaced, paint analysis helped date the extant fabric in a relative context. Where
fabric could be dated through documentation, benchmarks dates were applied to other samples. One
problem associated with exterior paint analysis at this site pertains to the environment: wind-blown
sand has tended to abrade paint layers off of their substrates. As a result, some samples have fewer
layers than they should have, and so could lead to incorrect conclusions. This problem was
considered during the course of the analysis. One definite conclusion can be ascertained from paint
analysis: the exterior was painted very frequently.
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Two paint samples were difficult to read microscopically due to their deteriorated or eroded
layers. The layers from sample PO13 were so badly fractured that the sample could not be read.
It had been removed from the raking eave trim on the east side of the concrete-block entry to the
Tower. The second sample (P076) was taken from the beaded boarding of the west-wall doorway
of the Keeper’s Dwelling ell, leading from the porch to the north vestibule. The earliest layers were
jumbled, but appeared to date no later than the seventh finish of the majority of paint samples found
during the investigation.

Three samples (P104, P105, and P041) were removed from the framing elements of the
basement windows. One sample (P063) was removed from the concrete stoop at the rear elevation
of the dwelling’s ell. All minimally related to each other and were initially hard to correlate to other
samples.

r’ lling - Foundation Level

P104 P105 P041 P063

W elev., W elev., E. elev., E. elev.,

N basement S basement center concrete steps
window window basement to N vestibule

DATES{ window

substrate wood wood wood concrete

1856 rd/brn
rd/bm

rd/brn
rd/brn

18817 wh
Iter
Iter

wh
ail

wh
oil

wh

gry (/gm?-faded)

gry (/gm?-faded)
gry (/gm?-faded)

gry (/gr?-faded)
gry (/gm?-(faded)

charcoal gry
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last finish bef. gry
1900 renovation || gry
gry
*exact number *
finishes
unknown
19587 dk g
dk blu/gm
gry/gm
for gm dk grn/blu
for grm dk blk/gm
for gm
bet. 1966 and brt grn for grn gm/blu dk blk/gm
1978 for gm (weathered)
sage grn sage grn grn
sage grn gm
sage grn sage grn gm
gm
sage grn sage grn grn
sage grn sage grn grn
19927 sage grn

None of the darker greens found in the above four samples match other green paint layers found in
exterior trim samples under ultraviolet light. This reveals that different kinds of pigments were used
in those other layers. No sage green layers were found in any other exterior samples. While gray
paint was used before and after the turn of the 20th century to provide a contrasting trim color, the
green layers found in samples other than P104 date to a later time period than the grays.

Sample P104 represents the only known surviving exterior wood fabric original to 1856. It
was removed from a basement window frame at the north end of the west elevation of the Keeper’s
Dwelling main block—a window opening that was covered over by a entrance stoop from 1900 to
after circa 1970. During those decades it was protected from the elements and trim-replacement
campaigns. It proves that the original painted finish of the board-and-batten house was a dark brick-
red color; confirms that the trim (probably along with the main body) was painted white when the
siding was changed to clapboards; and suggests that the contrasting trim colors used at the end of
the 19th century were grays.

Sample P63 was removed from the concrete steps of the south-wall doorway to the vestibule
of the Keeper’s Dwelling ell. This sample contained eight different shades of green. A metal disk
is implanted in the concrete, installed there by the U.S. Geodetic Survey organization in 1958. If
the first coat of paint is contemporary to the installation of the concrete and implanted metal disk,
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an average of four years can be computed between painting campaigns, which supports other
calculations for general exterior painting campaigns at the site.

Samples P040 and P093 were removed from the brick foundation of the main block of the
Keeper’s Dwelling—from the east and west elevations, respectively. Sample P040 reflects at least
six layers of whitewash immediately next to the brick substrate, followed by four finishes of paint.
Sample P093 reflects those same later four (possibly five) finishes, but no whitewash layers,
suggesting that they wore off in this location. Based on fragments of archival documentation, it was
thought that the dwelling foundation was whitewashed for the majority of its history. While these
samples do not prove this assumption, they lend support that the foundation was whitewashed at least
during the earliest part of its history (corroborated by the earliest historic photographs), and possibly
as late as the fifth or sixth from the last painting campaign. Records show that whitewash was being
used on the site as late as 1952.

The number of observed finishes from other samples removed from masonry substrates varies
widely. The sample with the largest number of finishes was removed from the Tower, from a
section of spalled brick on the east side (P001). This sample reflected six or seven finishes, the first
three of which are lime-based, probably a whitewash. The second finish was filled with sand.
Whether this was an intentional coating or whether blowing sand impregnated the finish while it was
being applied is unknown. Samples P00S, from the north face of the Tower, and P020, from the
north gable wall of the Tower Connector, only reflected three or four white-painted finishes. Three
masonry samples showed only one or two finishes. These include P002, from the ground-level
window sill of the Tower (paint over the concrete filler); P007, from the 1987 brick infill of the
original east-wall window of the Tower Connector; and P022, from the brick east wall of the
Connector at the Keeper’s Dwelling. Usually a lack of paint layers is interpreted as representing
newer material, as is clearly the case in samples PO02 and POO7. However, since photographs
record that the structures were painted throughout their existence, one should recognize the severe
impact of the blowing and blasting sand on exterior paint at this site. Sample P022 may represent
this type of condition.

Photographic evidence shows that the circa-1900 porch was altered circa 1930. The ceiling
of the porch was again altered after 1950, and all of the analyzed ceiling samples represent this
period. The number of paint finishes in each porch ceiling sample confirms that this exterior element
was painted every four years if the earliest date of ceiling fabric replacement was 1950.

Porch Ceiling Samples

DATES{ P082 “P083 P0O84 PO87
1/4 round ceil. batten ceil. board 1/4 round
wood wood wood wood

ca. 1950 It g It gm It grm It grn
It gm
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ll:rt gm brt grn brt grn brt grn
rt grn

grn/blu grn/blue grn/blue grn/blue
grn/blu

grn/olive grn/olive grn/olive grn/olive
grn/olive

gry: not complete

wh wh wh wh
wh wh wh wh

It cr (smooth) wh?

ow

wh

wh wh wh
wh wh wh2?
wh wh? wh
wh wh wh wh

Paint sample PO77, removed from the porch’s easternmost pilaster, retains the one of longest
exterior stratigraphies. Historic photographs suggest that this porch was rebuilt circa 1930, at which
time the extant columns and pilasters were installed. If the pilaster does date to circa 1930, and if
the number of finishes on it have been correctly assessed, then the porch’s wooden trim was painted
every three years, a conclusion based on 23 painted finishes during the course of 64 years.
Alternatively, if the pilaster dated to the 1900 renovation and was reused circa 1930, then the trim
at the station would have been painted every four years on average. Unfortunately little of this
sample is comparable to the porch ceiling samples, since ceilings tend to be painted less frequently
than other elements, often in different kinds of paints, and the earliest ceiling colors do not correlate
to any colors found in the pilaster sample. However, comparison to other samples suggests that the
first painted finish reflected in sample P077 dates to 1900.

A comparison of P077 and the exterior sample from the Tower door leading from the Watch
Deck to the Watch Gallery (P004) indicates that they are very similar in layering. However, this
does not mean that the door dates to 1900. The door is evident in a photograph from 1886, and also
in two photographs probably taken in the 1890’s; it appears to be whitewashed in the last two
images. No such early white layers were found in sample PO04: either they wore off or were
removed, or the door was replaced. Since the style of the door is correct for the original
construction period, it is more likely that the layers wore off.

Another exterior sample that merits individual discussion was taken from the rail of the
Watch Gallery (P003). Its base coat is the color of patinated copper. It was not possible to take part
of the metal substrate with the sample. It is thus difficult to ascertain if only one layer of this color
exists. However, the green color is followed by four layers of black paint. Documentation shows
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that earlier paint layers were sand-blasted off the metalwork in 1987. The green primer appears to
be an anti-corrosive layer, followed by finish coats of black paint (probably two or three).

The physical evidence indicates that few original exterior wooden elements remain. Only
one such piece—the previously mentioned basement window frame—can be identified as original
through paint analysis. The absence of early wood components is most likely due to severe
environmental conditions and the need to replace weatherbeaten wood frequently. As shown by
groupings of similar paint samples, the replacements seemed to occur during several periods on an
"as-needed” basis, rather than during all-encompassing campaigns.
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Representative Exterior Samples

DATE || P077 PO78 PO04 PO88 PO80 PO26
} Keeper’s Keeper’s Tower, Keeper’s Keeper’s Connector
Dwelling Dwelling exterior Dwelling, Dwelling at Keeper’s
ell, porch ell, face of W elev. of | ell, Dwelling, W
pilaster N vestibule, | Watch main porch, elevation,
W entry in | Gallery block, interior cornice
paint ghost | door dormer fascia at gutter
gable trim wall
wood wood wood wood wood wood
1900 It cr/ow It cr blk
It cr/fow It cr
ow gray
It gry
wh It cr wh gray
wh It er wh It gry
ow oily ow ow dk gry
(dirty) *dirt dk gry
ow/lt cr ow/lt cr wh
ow/lt cr ow dk gry
ow/lt cr
ow ow It gry
ow ow
ca. ow wh ow gry
1930 ow wh (dirty)
ow ow ow ow
ow ow (thick)
ow ow ow ow
ow ow
ow ow (oily) It cr gry
ow ow (oily) ow
ow ow ow wh ow
ow ow wh
*fract.
ow wh wh It cr
(smooth)
ca. It cr ow It cr ow/lt cr It cr/ow
1950 It cr Iter It cr/ow
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Iter ow It cr wh
*dirt wh
Itcr ow It cr Itcr ow
It cr It cr ow
Itcr It cr It cr It cr It cr/ow
It cr (smooth) It cr It cr/ow
ca. Iter ow cr ow/lt cr ow/lt cr ow
1961 It cr ow ow/lt cr ow
wh wh wh wh It cr wh
Iter wh
ow ow (oily) It cr grn
(smooth) It cr grn
wh It cr wh It cr grn
Iter grn
wh It cr It cr wh wh grn
ca. wh wh wh wh wh grn
1987 (smooth) gm
wh wh wh wh wh wh
wh wh wh wh

Exterior paint samples and their locations are listed below, with those samples reflecting gray
layers similarly to sample PO80 noted with an asterisk [*], and those samples reflecting green layers
similarly to sample P026 noted with a plus sign [+]. Only trim samples from the two connecting
buildings display these green finish layers, which appear to have been used as trim colors for
designated details from the 1940’s to the 1987 paint scheme. Even though the gray finishes were
earlier than the greens, samples do not reflect both the grays and greens within the same
stratigraphy.

Those samples that reflected the lengthiest stratigraphies, date to circa 1900, and were
contemporary to one another, include:

P004 Tower, exterior face of Watch Gallery door
[Note: The exterior side of this door was painted less frequently than the exterior trim
found on the structures below, but UV fluorescence proved that it was contemporary to
the earliest paint sample.]

P057* Keeper’s Dwelling, E elev., band course under eave, N of dormer

P064* Keeper’s Dwelling ell, N vestibule, S wall, beaded-board entry

P068* Keeper’s Dwelling ell, N elev., E corner board

P077 Keeper’s Dwelling ell, W elev., porch pilaster against vestibule

P080* Keeper’s Dwelling ell, W elev., int. fascia of porch wall
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The above samples date no earlier than circa 1900, based on the construction of the porch.
Assuming that the sample from the circa-1930 pilaster represents reused material from the earlier
(1900) porch, the above grouping of samples provides the benchmark date to the 1900 alteration.

The one sample that begins with a stratigraphy of the third finish is:
P078 Keeper’s Dwelling ell, N vestibule, W entry, within paint ghost around door at entry

Samples with stratigraphies beginning at the seventh finish, which may date to circa 1930
(based on the porch rail sample), include:

P031+ Connector at Keeper’s Dwelling, W elev., window frame

P033*  Connector at Keeper’s Dwelling, W elev., trim of blocked doorway
PO51* Keeper’s Dwelling, E elev., band course under eave S of dormer
P076  Keeper’s Dwelling ell, W elev. doorway, beaded boarding

P081* Keeper’s Dwelling ell, porch rail, N run near doorway

P092  Keeper’s Dwelling ell, W elev., cornice fascia N of dormer

P094  Keeper’s Dwelling, W elev., cornice gutter

P096 Keeper’s Dwelling, W elev., cornice fascia

P099  Keeper’s Dwelling, W elev., dormer, cut-through rake

Samples with stratigraphies beginning at the 13th finish and dating to circa 1950 (based on
the porch ceiling samples) include:

P009  Connector at Tower, E elev., cornice gutter

PO17+ Connector at Tower, entry, N face, cut cornice section

P021  Connector at Keeper’s Dwelling, E elev., blocked doorway jamb molding
P026+ Connector at Keeper’s Dwelling, W elev., cornice gutter

P027+ Connector at Keeper’s Dwelling, W elev., cornice quarter-round molding
P029+ Connector at Keeper’s Dwelling, W elev., window sill

P030  Connector at Keeper’s Dwelling, W elev. plywood of blocked door

P032  Connector at Keeper’s Dwelling, W elev., blocked doorway trim

P034* Connector at Keeper’s Dwelling, E elev. trim of blocked doorway

P049  Keeper’s Dwelling, E elev., S dormer rake trim

P056 Keeper’s Dwelling, E elev., N dormer, cut-through rake

PO58 Keeper’s Dwelling, E elev., cornice gutter S of dormer

P082  Keeper’s Dwelling ell, int. porch, quarter-round molding

P083  Keeper’s Dwelling ell, int. porch, ceiling batten

P084  Keeper’s Dwelling ell, int. porch, ceiling board

P087  Keeper’s Dwelling ell, int. porch, quarter-round molding at wall

P088 Keeper’s Dwelling, W elev., dormer gable trim
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Samples with stratigraphies beginning at the 17th finish include (these samples appear to date

to circa 1961 when the Assistant Keepers’ Dweliing was demolished):

P008+
P010+
PO11+
P012+
P014+
PO15+
P016
PO18+
P023+
P024+
P025+
P0O28+
P042
P047
P0438
P052
PO55
P0O59
PO61
P070
P0O71
P072
P0O73
P074
PO75
P079
P090
P091
P101

PO19
P038
P060
P062

Tower Connector, N elev., rake fascia

Tower Connector, E elev. cornice fascia (board at N)

Tower Connector, E elev., cornice quarter-round molding

Tower Connector, E elev. cornice fascia (center board)

Tower Connector, E elev., entry, rake

Tower Connector, E elev., entry, pedimented trim

Tower Connector, E elev., soffit

Tower Connector, N elev., cornice fascia

Connector at Keeper’s Dwelling, E elev., cornice fascia
Connector at Keeper’s Dwelling, E elev., cornice quarter-round molding
Connector at Keeper’s Dwelling, E elev., cornice gutter
Connector at Keeper’s Dwelling, W elev., cornice fascia

Keeper’s Dwelling, E elev., S end corner board

Keeper’s Dwelling, E elev., dormer cut-through, S rake board
Keeper’s Dwelling, E elev., S dormer corner board

Keeper’s Dwelling, E elev., soffit S of dormers

Keeper’s Dwelling, E elev., soffit N of dormers

Keeper’s Dwelling, E elev., cornice quarter-round molding (S of dormers)
Keeper’s Dwelling ell, N vestibule, E elev. rake, S side

Keeper’s Dwelling ell, N elev., recessed fascia

Keeper’s Dwelling ell, N elev., rake soffit

Keeper’s Dwelling ell, N elev., outer rake board

Keeper’s Dwelling ell, N elev., porch cornice fascia

Keeper’s Dwelling ell, N elev., porch cornice gutter

Keeper’s Dwelling ell, N elev., porch cornice quarter-round mold.
Keeper’s Dwelling ell, W elev., porch, plain doorway trim
Keeper’s Dwelling ell, W elev., dormer, W corner board of SW
Keeper’s Dwelling ell, W elev., dormer, N rake cut-through
Keeper’s Dwelling, W elev., main entry, plain door trim

Samples with stratigraphies beginning with the approximate 19th finish include:

Tower Connector, N gable soffit

Keeper’s Dwelling, S elev., rake trim, E end (weathered)

Keeper’s Dwelling, E elev., cornice fascia S of dormers

Keeper’s Dwelling ell, S elev., vestibule entry rafter
[Note: This fabric appears to date to the porch construction, but remained unpainted until
later years.]




Samples with stratigraphies beginning with the last one or two painted finishes include (and
probably date to 1987 or later):

P006+ Tower Connector, W elev., plate glass window frame

P007  Tower Connector, E window infill, change in brick

P022  Connector at Keeper’s Dwelling, E elev., brick wall

P035 Keeper’s Dwelling, S elev., E window frame

P036 Keeper’s Dwelling, S elev., rake at lower W end

P037  Keeper’s Dwelling, S elev., 1st-story window frame

P039  Keeper’s Dwelling, S elev., rake at E end

P043  Keeper’s Dwelling, E elev., S window frame

P044  Keeper’s Dwelling, E elev., middle window frame

P045 Keeper’s Dwelling, E elev., N window frame

P046 Keeper’s Dwelling, E elev., northernmost window frame (small)
P050 Keeper’s Dwelling, E elev., S dormer window frame

P053  Keeper’s Dwelling, E elev., N dormer corner board, E face
P054 Keeper’s Dwelling, E elev., N dormer window frame

P065 Keeper’s Dwelling ell, NE corner board of vestibule, N face
P066 Keeper’s Dwelling ell, SE corner board of vestibule, S face
P067 Keeper’s Dwelling, N elev., 2nd-story window trim

P069  Keeper’s Dwelling ell, N elev., 2nd-story window trim

P085  Keeper’s Dwelling ell, W elev., porch, S window frame

P086 Keeper’s Dwelling ell, W elev., porch, N window frame

P089  Keeper’s Dwelling ell, W elev., 2nd-story dormer window trim
P095  Keeper’s Dwelling, W elev., cornice quarter-round

P097 Keeper’s Dwelling, W elev., dormer window frame

P098 Keeper’s Dwelling, W elev., dormer NW corner board, N face
P100 Keeper’s Dwelling, W elev., 1st-story window frame

P102  Keeper’s Dwelling, W elev., entrance porch, trim under eave, S face
P103  Keeper’s Dwelling, W elev., entrance porch, interior plywood, S “panel”
P106  Keeper’s Dwelling, SW corner board, W face

The samples listed just previously above represent fabric that was most recently painted.
The majority of fabric has been replaced. This replacement may have occurred in 1987 when the
beacon was replaced and other alterations occurred, or at the same time as the interior renovation
of the Keeper’s Dwelling, circa 1992.
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Interior Finishes - Keeper’s Dwelling

Basement

Documentation has revealed that a major renovation occurred in the Keeper’s Dwelling in
1900, changing the locations of interior partitions as well as the staircases. This analysis included
an attempt to determine if any exposed fabric remained from the original 1857 construction. Paint
analysis of interior elements proved that very little of the extant fabric dates to the original
construction. The only original painted material that is accessible is found in the basement. The
majority of building fabric dates to the 1900 and circa-1992 renovations, while some elements may
date to circa 1950.

Floor

Painted brick flooring is evident in the basement along the south wall near the east end. An
early brick cistern, possibly dating to 1857, remains in the northeast corner of the basement.
Physical investigation revealed that the majority of ceiling beams and joists and exposed subflooring
of the floor above are original to the structure (1857). A patched space in the southeast corner of
the ceiling reveals where the original staircase was located, running east-west between the joists.

The amount of paint on these elements is less than would be expected of original material.
However, this is understandable, for two reasons. First, the majority of basement elements were
was not originally painted. Second, the use of whitewash as a coating in the basement makes it
difficult to compare samples, since the layers often delaminate between recoatings.

Six paint samples were removed from the floor of the basement. One (P133) came from the
section of brick floor in the southeast corner that was left exposed when concrete was poured on the
rest of the floor. One sample came from the concrete floor itself (P130). The others (P127, P131,
P129, and P126) came from the concrete pads that were poured at several locations in the basement
to provide level surfaces for various pieces of equipment. One sample (P124) was also removed
from the "riser" that steps up from the floor to the bulkhead doorway in the brick basement wall.

Floor paint samples are typically incomplete, due to wear. Nevertheless, the Highland Light
samples do provide some information. It is known from the history of masonry technology that
concrete would not have been used on the dwelling’s original basement floor. This floor would have
been either brick or dirt; there is no evidence for either. Concrete may have been applied to the
floor circa 1900; although this work was not specifically mentioned in the documentation, concrete
floors were poured at that time in the passageways.

Comparison of the paint samples clearly shows that: (a) the brick floor was probably not
painted before the concrete floor was poured on top of it; (b) the concrete floor was not painted until
after the concrete floor pads were poured on top of it; and (c) the paint on the section of brick floor
left uncovered by concrete in the southeast corner is no older than the paint on the rest of the floor.
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The bulkhead riser appears to have been painted like the walls, rather than the floor, until the
blue/gray finish was applied to the floor well after the bulkhead entrance was created circa 1900.

Since no evidence exists to date the concrete floor pads, no dates can be applied to any of the painted
floor finishes.

Two samples not represented in the following table include one removed from the bulkhead’s
brick retaining wall (P121) and one from one of the bulkhead’s concrete steps (P122). Both of these
samples contain only layers of red paint, nine from the former and eight from the latter. Two
considerations affect these samples. First, although historic photographs show that the bulkhead may
have been added during the 1900 renovation, its interior may not have been painted at that time.
Second, the bulkhead’s separation from the basement by a door may have discouraged its being
painted the same color as the basement. In any case, the layers from both samples to not appear to
be any older than the blue/gray and sage green finishes of the basement floor. No specific date can
be applied to these finishes.

Basement Floor

P127 P131 P133 P130 P129 P124 P126
floor pad, SE floor pad, floor, center of large floor riser to bulk- floor pad, SE
corner, top out from S painted brick | floor pad @ SW head opening, | corner,
pad wall, E at S wall @ corner brick found. bottom pad
floor half E corner wall
concrete concrete brick concrete concrete brick concrete
It gry It gry It gry wh
dk gry dk gry gry gry
dk gry dk gry gry
rd rd rd rd
fracture
dk rd rd (smooth)
rd rd rd rd (smooth)
rd rd (thin)
*racture
rd rd rd rd
rd 2 rd rd rd
rd rd
rd rd rd rd
rd rd
rd rd rd rd ow (oily)
rd (oily) rd wh
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P127 P131 P133 P130 P129 P124 P126
floor pad, SE floor pad, floor, center of large floor riser to bulk- floor pad, SE
corner, top out from S painted brick | floor pad @ SW head opening, | comer,
pad wall, E at Swall @ corner brick found. bottom pad
floor half E corner wall
rd (smooth) rd rd ow
rd ow
blu/gry 1t gry wh 1t blu/gry blu/gry
sage grm ow/lt gry 1t gry 1t sage sage grn
dk grn/gm
rd rd (smooth, rd bk rd bk rd bk rd
oily)
rd rd rd thick bk rd bk rd bk rd
rd rd rd bk rd bk rd bk rd
rd rd bk rd bk rd bk rd
fracture
rd rd bk rd bk rd
rd rd rd bk rd
rd rd bk rd bk rd
rd bk rd bk rd
wh wh
rd bk rd (thin) bk rd
bk rd bk rd
bk rd bk rd
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Walls

The wall samples reveal that the basement walls were whitewashed, and that this was
possibly an original (1856) finish. Visual examination of the brick cistern, located in the northeast
corner of the basement, shows that additional widths of brick were added during the painted history
of the fabric. The samples suggest that the cistern, possibly original based on archival information,
was whitewashed for sanitary and waterproofing reasons (as was customary for the time). When the
cistern was rebuilt or reinforced, a sand paint was applied only as the interior finish of the cistern
wall. No specific dates can be applied to these paint layers.

Basement Wall Finishes

P111 P114 P117 P118 P123
W wall near N cistern, NE comer, cistern, E wall cistern, interior S cistern, 1st finishes
corner exterior surface above cistern wall of orig. S int. wall
brick brick brick mortar or parging? brick
whwash whwash skim? whwash
whwash whwash dirt whwash
whwash whwash whwash
whwash whwash whwash
deteriorated whwash whwash

whwash whwash? wh sand paint?

whwash

whwash wh wh sand paint?
cr #74 Iter ow

lter

Iter cr

Iter

Iter wh

Iter

Iter wh

It er wh

wh wh wh

wh
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Stairway

All of the paint samples related to the basement stair are no earlier than 1900, when interior
access to that level was relocated from the southeast corner. Samples P108, P109, and P132 appear
to represent elements that are contemporary with each other. Samples P107 and P125 may also date
to the same time period. However, because their substrates were probably originally whitewashed,
and because whitewash is prone to fracturing off its substrate, this assumption cannot be proven at
this time.

The middle paint layers of sample P109 are contemporary to the final paint layers of
basement wall sample P114, based on exposure to ultraviolet light. This indicates that the main
basement walls ceased to be painted during the middle painted history of the 1900 stairway. Since
the stair elements may have remained unpainted after the 1900 alteration, it is difficult to ascertain
if the initial finishes present today date to 1900. However, the most-heavily painted fabric has
approximately 24 painted finishes. The similarity in number to the exterior painting campaigns could
suggest that samples P109 and P132 are representative of 1900 fabric, and that P108 represents
fabric that was first painted in 1900.

Basement Stair-Related Finishes

Date P107 P108 P125 P109 P132
} N wall @ N wall @ stair, S wall @ stair, S stringer edge fascia band at cut-
stair, painted baseboard | 1st-story level through, N wall
above
painted bb
brick brick masonry wood wood
1900 whwash Iter ow
brt grn charcoal gry
whwash lter
for grn
whwash gry/blu gry
dk gry gry
whwash gry
dk gry
whwash 1t gry ow/lt gry
whwash ow ow/lt gry
whwash whwash? ow ow/lt gry
wh wh wh ow
wh ow
ow wh wh wh ow
Iter wh wh ow/lt gry 1t gry
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Iter Iter wh ow ow
Iter Iter wh ow/lt cr Iter
Iter Iter
Iter wh ow It It blu ow/l1t blu
Iter wh ow
dirt
wh gry wh ow ow/lt blu
1t It blu .
wh wh (thin) wh It It grn
1t 1t grn
wh gry wh 1t gry gry
gry (thin) dk gry dk gry
dk gry
gry It gry 1t gry
wh dirty wh brt yel gry/gm
wh ery brt yel gry/gm It gry
gry/gm
gry
wh gry wh med gry gry

Miscellaneous Basement Fabric

Sample P110 (from the interior side of the bulkhead door) is contemporary with the two
wood-substrate samples from the extant stair (P109 and P132). Therefore, the bulkhead was installed
during the 1900 renovation. The exterior side of the bulkhead door and the exterior side of the jamb
were painted less frequently than the interior side, with different paint colors.

The sample (P128) removed from the wood screen enclosure under the stair represents a
recent addition to the basement, based on paint, hardware, and condition.
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Miscellaneous Basement Finishes
Date P110 P119 & P120 P128
$ door to bulkhead, interior door and jamb to wood screen enclosure

side bulkhead, exterior side under stair
wood wood wood
1900 Iter
ow (oily)
wh
ow (oily) 1t gry
wh/lt cr
wh (dull) 1t gry
wh
wh ow
ow
ow/lt cr Iter
It 1t blu
It gry
1t 1t blu It It blu
1t It blu 1t 1t blu
gry gry
gry
green/gry dk gry/gm
dk gry/blu gry
1t gry gry
It gry (warm) sage grn
br/gry
dk gry dk charcoal gry
ary gry
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Ceiling Framing

Based on the following chromochronolgies, it was discovered that the ceiling framing was
not painted until after 1900 (when the original basement staircase was removed and the corresponding
area patched). The paint that these samples reflect was not applied until whitewash was no longer
used as a coating in the basement. The paint layers representing the patched area and the original
ceiling framing are contemporary to one another, but cannot be dated.

Basement Ceiling Finishes

P112 P113 P115 P116 underside of
ceil. patch for former | ceil. patch for NE corner, ceiling joist
stair, SE corner, former stair, SE subflooring
underside of subfloor corner, subjoist
wood wood wood wood
ow/lt cr Iter Iter ow
ow/It cr2? Iter
Iter Iter It er 1t cr/ow
Iter Iter ow ow
Iter
ow/lt cr wh wh

First and Second Stories

The current inhabitant of the Keeper’s Dwelling related that the water pipes burst in the
building in 1992, necessitating a fairly complete renovation, including all new kitchen cabinets and
fixtures. A cursory visual examination of the interior confirmed this information; paint analysis
supported that confirmation. The majority of wood trim and all of the windows have been replaced
on the first and second stories. All of the first-story trim, except in the stair hall and bathroom, was
replaced with stained, unpainted wood. Some trim was replaced on the second story, and it was
painted. Most of the doors also were replaced. Except for interior closet walls, all first-story and
some second-story walls were covered with plasterboard at this same time. Older 20th-century
paneling is extant on some second-story walls. Paint analysis was able to identify all of the fabric
from the latest renovation, as well as fabric that had been installed sometime between 1900 and the
present.

Two apparent inconsistencies were discovered during the paint analysis of the interior samples
of the Keeper’s Dwelling. One was found in sample P141, taken from the north-wall baseboard of
the first-story stair hall. It reflected only 12 finishes, with a yellow finish and pink finish falling
consecutively in the middle of the stratigraphy. No other interior samples reflect these colors at the
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same approximate time frame, nor does ultraviolet exposure correlate this sample to others from the
Keeper’s Dwelling. Therefore this fabric may have been installed as a replacement piece, reused
from some other structure.

The second inconsistency was found in sample P183, removed from the door to the closet
in the southwest chamber, and sample P184, removed from the casing of that doorway. The style
of this door predates 1900 and was originally thought to date to the 1857 construction period.
However, microscopic examination of its paint sample showed some evidence of residual paint in
the wood substrate, suggesting that perhaps earlier paint layers were removed. If this assumption
is true, then the door and doorway casing may have been stripped of original paint, and/or they may
have been reused from another location.

It is known that the 1900 renovation required almost complete interior demolition.
Furthermore, no paint samples displayed correlative data that might date them to 1857. It is
therefore assumed that all of the sampled interior fabric above the basement level dates to the 1900
renovation or later. As many as 25 finishes (approximately) are evident in paint samples removed
from the most frequently painted and oldest fabric. Analysis showed that the trim in the chambers
on the second story was painted less frequently than the trim in the halls and stair hall.

Samples removed from the four closets of the three chambers show that the closets were
painted much less often than the chambers to which they are connected. However, the 1899 floor
plans and a visual examination of the closets suggests that they date to the 1900 renovation.
Although the closets were painted infrequently, the baseboards appear to be contemporary to the
other samples in this group, based on the earliest paint layers. The respective closet wall plaster
samples directly correlate to the baseboard samples. Since no other painted wall-plaster samples
were available, these were the only comparisons that could be made.

It is known from the documentation that two second-story closets servicing the ell and
southeast chambers were altered in 1909 to provide space for a bathroom. The floor plan reflecting
this change also notes that two old doors were reused. These doors have since been replaced, but
paint analysis shows that their casings have not, suggesting that they were also reused in 1909. A
paint sample removed from the baseboard of the north wall of the east hall (P167) also suggests that
the baseboard section was reused at the same time, even though the hall was extended.

Samples representing confirmed 1900 fabric from the Keeper’s Dwelling are listed below:

P143 1st-story stair hall, doorway to cellar, N side of casing

P145 [1st-story stair hall, stair stringer baseboard, N side

P147 stair hall, fascia of 2nd-story landing overhang

L149 2nd-story stair hall, doorway to E hall, casing header

P151 2nd-story stair hall, doorway to SW chamber, jamb

P159 2nd-story ell chamber, N closet floor

P160 2nd-story ell chamber, N closet, N wall

P162 2nd-story E hallway, W wall baseboard

P164 2nd-story E hallway, doorway to bathroom, casing header
P165 2nd-story E hallway, doorway to SE chamber, casing header
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P166 2nd-story E hallway, doorway to stair hall, casing

P167 2nd-story E hallway, N wall baseboard

P169 2nd-story bathroom, doorway casing, S side

P170 2nd-story SE chamber, N wall baseboard

P171 2nd-story SE chamber, doorway to E hall, casing header
P172  2nd-story SE chamber, doorway to W closet, casing header
P173 2nd-story SE chamber, closet, W wall

P174 2nd-story SE chamber, W closet, W wall baseboard
P176 2nd-story SW chamber, doorway to stair hall, casing
P177 2nd-story SW chamber, W wall baseboard

P178 2nd-story SW chamber, N wall doorway to crawl space, casing
P179 2nd-story SW chamber, E closet, floor

P181 2nd-story SW chamber, E closet, E wall

P182 2nd-story SW chamber, E closet, E wall baseboard

P185 2nd-story SW chamber, N crawl space, E wall

P186 2nd-story SW chamber, N crawl space, floor

P187 2nd-story SW chamber, N crawl space, E wall baseboard
P188 2nd-story SW chamber, N door to crawl space

P275 2nd-story SE chamber, E wall baseboard, S end section
P276 2nd-story SE chamber, E wall baseboard, middle section
P277 2nd-story SE chamber, E wall baseboard, N end of run
P278 2nd-story SW chamber, W wall baseboard, S end section
P279 2nd-story SW chamber, W wall baseboard, N of S seam
P281 2nd-story SW chamber, N crawl space, W wall plaster

One sample removed from the south-wall baseboard (P140) in the first-story stair hall may
represent 1900 fabric, even though it reflects only five finishes. Exposure to ultraviolet fluorescence
indicated that the first four off-white and white finishes may correlate to the first four finishes
reflected in other 1900 samples. The fifth and final finish relates to the extant final finish found in
all other samples. Since the baseboard appears to be worn and similar to other 1900 fabric, this
evidence suggests that the middle 20 finishes wore off or were removed prior to the last repainting.

Two samples, both related to the south-wall baseboard of the ell chamber, appear to begin
their stratigraphies one finish later than the 1900 samples. One sample is from the southeast corner
jog (P153), and one is from the south wall (P154). Both of these samples represent replacement
fabric that was apparently installed when the 1909 bathroom was added on the other side of the wall.
The jog probably represents an alteration that was necessary for the new plumbing.
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Representative Interior Finishes

Date P143 P145 P153 P180 P140 P142
i1 1st-story stair | 1st-story 2nd-story ell 2nd-story SW 1st-story stair door to
hall, stair hall chamber, E- chamber, hall, S wall basement
basement baseboard, wall ceiling batten baseboard
doorway inside baseboard
casing wall, N at jog
wood wood wood wood wood wood
1900 ow (oily) Iter ow
Iter
1909 ow/lt cr ow Iter ow
lter
ow/lt cr ow ow
ow
cr (dk oil) Itlt gm ow/lt tan ow
ow/lt cr Iter ow/lt cr
ow/lt cr Iter Iter
ow/lt cr Iter Iter
1t cr (oily) Iter
wh ow Iter
1t cr (oily) ow Iter cr
wh ow/lt cr ow wh
It 1t or ow
wh Itltor
ow/lt cr wh ow wh
yellow
wh ow wh
fracture ow
wh 1t cr/ow cr
cr(thin) wh cr
ow/lt cr wh wh
Iter
Iter wh Iter
wh
gry
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cr gld
ow bk rd wh wh
cr grn
cr gld/bm cr/or ow
wh bk rd wh wh
ow rd wh wh
It cr/ow
wh
cr Iter Iter wh It er ow

A sample removed from the ceiling batten (P180) in the southwest chamber begins its painted
sequence approximately 10 finishes later than the oldest interior samples. This would suggest that
the ceiling probably was installed circa 1940. The style of the board-and-batten ceiling is
sympathetic to this date. However, repairs for falling plaster were instituted in 1950, and the sample
could also date to that time.

One sample was removed from the west wall of the southwest chamber (P280). It reflected
no paint layers, only wallpaper, and displayed a wallboard substrate. This wallboard was probably
installed around the middle of the 20th century, and was never painted, only covered with wallpaper.

Two paint samples reflect only five modern paint finishes, suggesting that some renovation
or fabric replacement occurred before the pipes burst in 1992, They include P139, taken from the
main entrance door on the west elevation of the main block, and P142, which represents the first-
story door to the basement. These samples date to circa 1970 when the main entrance was relocated.
Both samples were exposed to ultraviolet fluorescence, and showed only the last five modern finishes
found in other samples.

Many samples represent the most recent renovation of 1992. One or two paint layers are
evident in each of these samples. No samples were removed from the unpainted trim found
throughout the first story. It is believed that this trim, although only stained, was installed at the
same time as the newest trim interspersed in the stair hall and second story. This assumption is
based additionally on similar molding profiles. The samples representing the latest renovation
include:

P134 1st-story vestibule, N wall baseboard

P135  1st-story vestibule, S doorway to kitchen, casing

P136 1st-story vestibule, S-wall exterior doorway

P137 1st-story bathroom (former entrance), W wall baseboard
P138 1st-story bathroom, W wall chair rail

P144  Ist-story stair hall, E doorway casing

P146 Stair to 2nd story, backboard for railing attachment, N wall
P148  Stair to 2nd story, N window casing
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P150 2nd-story stair hall, doorway to ell chamber, casing

P152 2nd-story stair hall, doorway to SW chamber, casing

P155 2nd-story ell chamber, N window opening, trim piece below sill and above baseboard
P156 2nd-story ell chamber, N doorway to eaves storage, casing

P157 2nd-story ell chamber, W window opening, apron

P158 2nd-story ell chamber, W doorway, casing trim

P161 2nd-story ell chamber, W doorway, casing header

P163 2nd-story E hallway, E doorway to bathroom, casing

P168 2nd-story bathroom, S wall baseboard

P175 2nd-story SE chamber, W closet door

Interior Finishes - Connectors

The Keeper’s Dwelling and the Tower are connected by a passageway consisting of two
distinct sections. These are the Connector at the Keeper’s Dwelling (immediately adjacent to the
dwelling) and the Tower Connector (between the other connector and the tower). The Connector
at the Keeper’s Dwelling consists of four small rooms—Rooms 107, 108, and 110, and the Tower
entry (Room 109). The Tower Connector has only one large room, the equipment room (Room
111). However, the hallway between Rooms 108 and 110 was blocked off in 1987. Rooms 109 and
110 therefore now relate primarily to the Tower Connector, and so will be considered as part of that
connector.

None of the samples extracted from either connecting structure directly relate to interior
samples found in the dwelling, except perhaps for the last few finishes. Unlike the whites that were
applied in the dwelling, grays and greens were the early colors applied in the connector buildings.
Not all the samples from the connecting structures reflect the same last finishes, either. Where the
last whites and creams are found in the dwelling, some connector samples have reds, a light green,
and tans. Unfortunately, the dwelling retains insufficient early first-story fabric in order to know
if there was ever any paint correlation between the dwelling and the connectors. The evidence that
was found suggests that no correlation existed.

The samples taken from Rooms 107 and 108 in the Connector at the Keeper’s Dwelling,
however, do correlate to one another. Representative stratigraphies are charted here. A comparison
of these samples with samples extracted from Tower Connector rooms suggests that the oldest fabric
in Rooms 107 and 108 was installed three painted finishes later than the oldest fabric in the Tower
Connector. Therefore, a renovation must have occurred before the fourth painted finish in these
stratigraphies, at a time prior to the blockage between Rooms 108 and 110. This renovation included
the addition of the doorway between Rooms 107 and 108 (samples P193, P194, P195, and P202).
The trim (P192) on the north side of the doorway has fewer layers than the other doorway samples,
and so appears to be somewhat later. However, a burn scar is also present at the first paint layer.
This first layer is similar in color to the first layers of the other samples associated with the doorway.
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Therefore, the trim could still be contemporary with the rest of the trim, if a fire interfered with
some intermediate layers.

The samples (e.g., P199) show that the window sashes in Room 108 was probably replaced
at the same time that the baseboards (P191 and P196) in both rooms were replaced, along with the
trim around Room 107’s doorway into the dwelling (P189). The window trim (P197 and P198) may
also have been replaced at this time, although these samples appear to contain an additional early
finish. Based on comparisons to other interior paint samples, the relative installation date of the
above-mentioned fabric is circa 1950.

Baseboard sample P196 is similar to samples P189 (from the beaded trim around Room 107’s
north doorway) and P191 (from Room 107’s east-wall baseboard), except that P189 reflects white
instead of brick red in its second last layer. Door sample P195 is similar to P194 from the trim
around Room 108’s north doorway. Samples P200 (from Room 107°s ceiling molding) and P201
(from that room’s ceiling) reflect only the most recent two or three finishes.

Connector at Keeper’s Dwelling - Representative Finishes

D P199 P190 P196 P197-98 P192 P193 P195 P202
A Room Room Room Room Room Room Room doorway
T 108, 107, N 108, W 108, 107, S 107, S 108, N threshold
lower doorway base- window doorwy door door between
E window trim board trim & trim Rooms
v sash stool 107/108
wood wood wood wood wood wood wood wood
1 gry gry blu/gry
9 gry blu/gry
0
0
gry blu/gry
gry
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gry gry It gry
gry 1t gry
ow/lt gry gry It gry
it gry
ow/lt gry ow ow/lt gry
ow
ow/lt gry ow 1t gry/blu
ow 1t gry/blu
ow/lt gry ow/lt gry
gry ow/lt gry dk grn dk grn
(burnt)
peach/or ow/lt gry dk grn gry
dk grn
wh wh/peach | wh peach wh
gry peach wh peach gry
gry gry
peach
peach
wh wh wh gry
gry gry gry gry gry gry gry rd
gry gry gry gry/gm gry rd
gry
yel yel yel gry gry
(trace)
gry gry gry gry gry rd
gry
wh ow ow wh wh rd
wh ow/lt cr
Iter cr ow 1t er It cr
Iter cr ow
wh ow wh wh
wh wh bk rd pk/tan It gm tan rd
rd
wh wh wh wh
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The interior paint samples from the Tower Connector also correlate to the interior samples
from the Connector at the Keeper’s Dwelling. This is not surprising, since the two structures were
once internally connected. The longest stratigraphies of these samples reflect 24 finishes, a number
not very different from the finishes found on circa-1900 exterior fabric, and not many fewer than
the finishes found on circa-1900 interior fabric in the dwelling. Fabric in the small room Just outside
the equipment room (Room 110) is older than any fabric found in the Connector at the Keeper’s
Dwelling, based on sample P216, from the south doorway trim, under newer trim). The trim sample
from the east doorway to Room 109 (P214) begins its stratigraphy two finishes later than its
counterpart from the south doorway. The trim sample (P203) from the other face of the east
doorway reflects a stratigraphy contemporary to sample P214. Therefore, the trim around the east
doorway is not as old as that found around the south doorway. Three other samples from Room 110
reflect only the last painted finish of white. These include P211 (from the west wall; the substrate
may be plywood), P212 (from the north-wall baseboard), and P217 (from the north wall; substrate
may also be plywood). Unless this fabric was originally unpainted, which seems unlikely, these
three elements were installed recently, probably during the 1987 renovation.

The samples from Room 110’s west-wall baseboard (P213) and the newer piecing of the east
doorway trim (P215) show that they were installed during the same circa-1950 alteration that affected
the Connector at the Keeper’s Dwelling.

It is assumed that the demolition of the Assistant Keeper’s Dwelling and its enclosed walkway
necessitated some alterations to what is now the entry to the tower (Room 109). This probably
occurred circa 1961 when the assistants’ dwelling was demolished. The samples from Room 109
suggest that the casing of the west, interior doorway and the concrete step of the east, exterior
doorway were installed at the same time, well before 1961. Although the concrete may not have
been painted originally, its sample (P208) reflects only one less painted finish at the beginning of its
stratigraphy than the west doorway trim sample (P203). Documentation states that a concrete floor
was laid in the covered way in 1899 or 1900; paint analysis indicates that this is an extremely
plausible date for the casing and the step.

A sample was also removed from the painted baseboard section of the west doorway trim in
Room 109 (P205). While it reflected five or six of the most recent finishes, traces of dark green
were embedded in its substrate. A dark green paint layer was found at the midpoint of many of the
samples from this room and the one adjacent to it. Dark green was also the color of the oldest, first
two finishes found in sample P216. Exposure to ultraviolet light did not clarify any major difference
in any of these dark green layers, suggesting only that the same pigments and mediums were used
at different periods of time. Therefore, it could only be assumed that this sample represents the
oldest fabric, and that intermediate layers have worn off. This assumption has some validity, in that
another sample (P203) from the same element has layers from one of the earliest represented time
periods.

Sample P209, from the concrete-block north wall of Room 109, is very similar to P206, from

the brick west wall of that rom. However, it does not reflect any whitewash layers, and instead of
displaying three finishes of red at the end of its stratigraphy, it reflects three finishes of white.
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Very little paint was found in three other samples from the interior of the entry. Sample
P204, taken from the west brick wall north of the doorway and above the baseboard, begins its
stratigraphy with the last finish of bright yellow found in other adjacent samples. This is followed
by three finishes of white. Samples P207 and P210 were removed from below the sawn-off doorway
casing at the north side of the west doorway and from the ceiling, respectively. Each displayed the
last three finishes of white-colored paint. Additionally, the ceiling sample reflected a thick white
coating adjacent to the substrate and before the last three white finishes. This coating was fibrous,
but was assumed to be something other than the substrate. Its composition was not tested and
therefore is unknown. It is assumed that these three samples represent fabric that was installed prior
to 1987, but not earlier than 1970.

Tower Connector - Representative Finishes

D | P216 P214 pP215 P213 P203 P208 P205 P206
A Room Room Room Room 110, Room Room Room Room
T 110, 110, B 110, E W wall 109, W 109, 109, W 109, W
S doorway, doorway base- doorway concrete doorwy wall
E doorway old trim trim board trim, riser trim, N of
i trim under new above to E pntd. doorway,
pntd. doorway base- pntd.
base- board base-
board board
wood wood wood wood wood concrete wood brick
gm
dk gm
dk grn
dk grn
pk pk
1 wh wh
9 It gry blu/gry
0 dk gry blu/gry dk gry dk gry
0
?
ow/lt gry | gry 1t gry 1t gry
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gry wh It gry gry
gry wh
gry gry blu/gry whwash
ery gry blu/gry
1t gry gry gry dk gry whwash
1t gry gry gry
It blu 1t blu 1t blu/gry | rd whwash
1t blu It blu/gry
1t gry gry dk gry brt yel whwash
dk g dk gm dk gm brt yel dk grn whwash
(trace)
dk g rd whwash
peach peach peach brt yel yel
peach yel
peach wh wh brt yel yel
or peach yel
gry gry wh gry wh rd gry
gry gry gry gry gry
gy gry
wh yel wh yel brt yel brt yel
wh wh
wh wh gry wh wh wh bk rd
wh
ow/lt cr ow/lt cr wh wh wh wh bk rd
wh ow/lt cr
ow/lt cr ow/lt cr Iter ow/lt cr lter blk cr wh
wh ow wh wh
wh ow
tan tan tan bk rd rd bk rd bk rd
wh wh wh ow rd bk rd bk rd
wh
wh wh wh wh rd bk rd bk rd

Several correlations can be made to additional samples removed from the equipment room
(Room 111). Sample P221, removed from the casing of the equipment room’s north doorway, is
contemporary to sample P216 from the other side of the doorway. Both of these samples represent
the oldest consistently painted interior wooden fabric found in the dwelling or connecting structures.
Samples P218 and P219, which are similar to each other, were removed from the same doorway in
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the oldest consistently painted interior wooden fabric found in the dwelling or connecting structures.
Samples P218 and P219, which are similar to each other, were removed from the same doorway in
the equipment room, but represent fabric applied over earlier trim. Both of these samples appear
to correlate to samples P193, P195, P202, P214, and P208. Since P208 is believed to represent
circa-1900 fabric, samples that correlate to it would represent fabric that was installed at the same
time. Therefore, the only sampled fabric in the three rooms of the Tower Connector that predates
1900 is the trim around both sides of the doorway at the north end of the equipment room. The
paint on this trim (P216 and P221) predates the 1900 renovations by two painted finishes. It is not
possible to assign dates to any of the pre-1900 painted finishes at this time.

The brick walls and ceiling of the hallway from the equipment room to the Tower are original
to the 1857 construction period. Ceiling sample P230 may display finishes dating to the 1857
original construction, since the earliest layers appear to be whitewashes. However, due to the
characteristic of whitewash and the fact that it easily fractures from its substrate, the number of
original layers cannot be calculated with any certainty. The wall sample (P231) shows that it lost
the majority of its middle painted layers. Its first layer of white may be a whitewash, as one would
expect, but acid testing would react to the lime in its substrate and contaminate any reaction to the
coating. Therefore, its composition could not be ascertained.

The metal doorway that separates the equipment room from the Tower is cast iron, and has
the date 1840 cast into its surface. Documentation shows that a major renovation occurred to the
1833 lighthouse in 1840; this door undoubtedly dates to that renovation, being reused during the
1857 reconstruction. The reddish color found at the beginning of the stratigraphy of the sample from
the door’s frame (P229) may be rust encrustation, suggesting that the cast-iron elements related to
the door remained unpainted until the beginning of the 20th century, and then was painted during
the 1900 renovation. The two samples removed from the door (P227 and P228) seem to confirm
this, except their stratigraphies begin much later in the sequence. Since the both samples are very
similar, but removed from two separate locations on the door, one could assume that the door was
removed from its hinges, stripped and cleaned of any rust, painted dark red, and rehung, all probably
during the 1930’s. Sample P227 is exactly the same as P228, represented here, except that its detail
was highlighted in black during the last two painting campaigns.

Equipment Room - Representative Finishes

DATE P221 P218 P220 P230 P231 P229 P228
i1 Room 111, | Room 111, Room 111, Tower Tower Door to Door
N doorway | N N hall, hall, Tower, to
casing, old | doorway, doorway, brick brick metal Tower,
molding W jamb attached ceiling wall frame painted
trim grommet
piece
wood wood wood brick brick metal metal
whwash
whwash
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whwash wh
1t gry/gry gry
gry
It grn 1t grn
1t grn
gm It gry gry rusty red?
g 1t gry
gm gry rusty red?
1900 wh orange
(red lead)
charcoal charcoal charcoal dk gry
gry gry gry
charcoal charcoal charcoal dk gry
gry gry gry
ow/lt gry ow/lt gry dk gry gry
ow/lt gry ow/lt gry dk gry 1t gry/ow
ow/lt gry ow/lt gry It gry It gm
ow/lt gry
ery ow/lt gry wh It gry
wh
1t gry ow dk rd
It gry ow
ow/lt gry It gry ow wh
ow/lt gry 1t gry ow rd
gry gry 1t tan dk rd dk rd
gry
1t gry/blu It blu/gry 1t gry/blu 1t blu gry 1t blu
gry
Itor peach It or It or It or
wh wh
or or or or or
gry gry gry gry blu/gry
gry gry gry gry
gry gry gry dk gry
gry gry
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wh wh ow/lt cr wh gry
gry
wh It cr lter wh gry
ow Iter wh
ow/lt cr Iter Iter wh gry gry
wh wh wh wh gry gry
wh wh blk
wh wh wh wh wh gry gry
wh blk

Interior Finishes - Tower

Unfortunately, the interior paint samples from the Tower do not directly correlate to those
from the connecting structures, except in the last four or five finishes. The same correlation was
found in the interior samples removed from the dwelling. At least 30 finishes were found in two of
the tower’s interior samples: P262, from the Watch Deck’s brick wall between the circa-1901
vertical boarding and the doorway to the Watch Gallery; and P263, from the interior metal door
jamb of the Watch Deck doorway. The two samples display the longest stratigraphies of any samples
studied and reflect the same finishes, except that the jamb sample displays a layer of red lead next
to the substrate. It is often difficult to differentiate between all finishes unless dirt layers are
consistently prominent. These dirt layers were not prevalent in the tower’s interior samples.
Therefore, there may be more than the 30 finishes represented in the chart below in these two paint
samples. Indeed, both samples may retain paint finishes dating to the 1857 construction period.

Since little documentation was found pertaining to alterations specific to the Watch Deck, it
is difficult to assign dates to the fabric represented by paint samples. Clearly, samples P254, P255,
P257, and P261 prove that the elements from which they came were installed later than those
represented by P262 and P263. However, it is not known if they were installed circa 1900 or at
some other time. Samples representing the vertical boarding might have been a helpful dating tool,
except that the vertical boarding and the majority of wood trim at the Watch Deck level (P249, P250,
P251, P258, and P264) was initially varnished, a finish that remained for an indeterminate number
of years.

Other hopeful dating tools were the samples from the Lantern Deck floor (P267 and P268),
which was documented as being covered by a steel plate when the Fresnel lens was removed and a
new beacon was installed in 1946. Paint samples seem to refute the floor’s installation, since
approximately 24 painted finishes are evident in the sample (P267) representing the inner flooring
section (which is more congruous with a circa-1900 installation). According to the documentation,
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it seems that at least the inner floor section would have required a new covering in 1946, since it is
this space that the lens would have occupied. Only 16 finishes are evident in the other sample from
the outer section of deck (P268), which could date to 1946, based on an average of repainting every
three years. The sample removed from the quarter-round molding strip that runs around the
perimeter of the floor (P269) reflected a very similar stratigraphy to the sample from the outer
flooring, and is contemporary to the same period. Initial physical investigation of the elements did
not provide any clarification of this conundrum.

Two other samples may correlate to samples P257 and P267, although they reflect far fewer
finishes. Sample P256 was removed from the railing around the stair opening in the: Watch Deck
floor. While all of its paint layers are red—except for the second to last one, which is a bright
yellow—it only has a total of 13 paint layers, an average of 10 less than samples P257 and P267.
Ultraviolet excitation of layers was somewhat inconclusive, but it is possible that several layers of
paint fractured off, and the first paint application to this element is contemporary to samples P257
and P267.

What ultraviolet light exposure did prove, is that sample P256 correlates directly to sample
P243, which was removed from the stringer of the stairway from the Half Deck to the Weight Deck.
Their initial layers of red are the same, while sample P243 reflects three last finishes of black.

It is interesting to note that, in general, the samples reflecting the most paint layers were
removed from the upper two decks. In addition, the replacement of the staircase below the Weight
Deck in 1903 is documented, but paint samples removed from its components are not consistent to
one another, making comparative analysis most difficult.

Interior of Tower - Representative Finishes

P262 P261 P257 P267 P254 P268 P250 P249
Watch Watch Watch Lantern outer Lantern Watch Watch
Deck, Deck, Deck, Deck, floor; Deck, Deck, Deck,
exposed exterior threshold, floor of P255 outer vert. vert.
wall @ door to doorway inner inner deck board, board,
doorway Gallery to deck floor, above painted
to (interior Gallery Watch painted dado
Gallery side) Deck dado

brick wood wood metal metal metal wood wood
wash?

tan/gld

cr/gld

wh

cr/gld
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ow wh ow yel rd varnish varnish
ow dk rd yel (cor- rect
dk rd loca- tion?)

wh Iter rd/bm

wh

Iter Iter dk rd dk rd dk rd

Iter dk rd dk rd

Iter Iter rd/bmn wh rd/brn

(frac.) rd/brn rd/brn

Iter wh rd/or rd rd

Iter wh rd/or rd rd

Iter

Iter wh rd/or rd rd

Iter wh

Iter Iter rd rd

Iter

Iter ow rd/or rd rd

lter ow

Iter ow rd/or rd rd rd

Iter ow rd/or rd rd

Iter Iter rd

Iter

Iter wh rd rd dk rd rd

Iter

Itcr wh rd rd dk rd rd

Iter wh

Iter wh rd rd rd rd
fract. rd rd

Iter wh rd rd rd

Iter

It cr rd rd rd rd

It cr

It er wh rd rd rd rd

Iter

Iter wh rd rd rd rd

Iter wh

wh rd rd rd rd

wh

wh wh rd or

or
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wh rd rd rd rd

wh

Iter wh rd rd rd wh grn/gry
It er

lter wh rd rd rd rd

Iter wh rd gry rd gry wh blk

wh wh rd rd rd rd wh blk

wh wh wh

wh wh rd rd rd

wh rd

The samples removed from the underside of the Lantern Deck (or the ceiling of the Watch
Deck) fit into a more expected relative pattern based on documentary evidence. Here the sample
from the center of the ceiling (P253) has fewer paint layers than the sample from the edge ring of
the ceiling (P252). If the center section represents the same steel plate that was installed in 1946,
then the ceiling was painted less frequently than the majority of other fabric. The same is true of
the fabric represented by sample P252, which is believed to be either original or installed in 1901.
However, the evidence is inconclusive, since it is unknown whether the fabric remained unpainted
after its installation.

The paint samples from the Watch Deck’s middle metal door in the doorway to the Watch
Gallery suggest that it missed many painting campaigns. Sample P259 from the interior side is
represented below; sample P260 from its exterior side is very similar to its counterpart, except it is
missing the first layer of orange (red lead) and one layer of the last sequence of whites. Since this
door was sandwiched between two other doors, it may have been forgotten when interior and exterior
painting occurred.

A second sample (P266) removed from a lower aluminum panel of the Lantern displayed only
two layers of white paint, unlike the five layers (four of white and one of yellow/green) reflected in
sample P272 (shown here). This difference suggests that perhaps some paint delaminated from fabric
is represented by P266. Regardless of the discrepancy, a circa-1970 photograph shows that the
bottom row of Lantern glass was not replaced until after that date.

Documentation shows that the Lantern lining was replaced in 1906. It may have been
replaced again, and it may not have been painted when it was originally installed. Whichever the
case, the first paint finish in the stratigraphy represented by sample P273 does not appear to date to
1906.
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Miscellaneous Tower Finishes

D P252 P253 P259 P273 P271 P270 P272
A Watch Watch Watch Lantern Lantern Lantern Lantern
T Deck, Deck, Deck, Deck, Deck, Deck, Deck,
E outer inner middle ceiling lower grid lower
¢ metal metal door to mullion aluminum
ceiling ceiling Gallery, panel
ring plate interior
| side
metal metal metal metal metal metal metal
ow or?
gm wh?
gm
grn
g whwash?
gm
or whwash?
Iter wh
Iter wh
1946 || lter yel/gld or wh whwash?
? Iter wh wh
wh
Iter yel wh rd/brn rd yel/gm
wh wh wh wh (thick) wh
wh wh wh wh
wh Iter wh wh wh
wh wh wh wh
wh
wh wh wh wh wh wh
wh wh wh wh
wh wh wh wh wh wh

Many paint samples from the interior of the tower indicate that fabric may have been left
unpainted for years prior to its first pigmented coating. Without specific documentation of painting
campaigns employing a certain color, or the date of an installation of a certain painted object, no
dates can be assigned to the first painted finish of these details. For example, the circular iron
staircase was installed between the ground level and Half Deck in 1903. Many of its elements reflect
only three to six paint layers, beginning with a very bright blue-color reminiscent of the 1970s,
rather than the early 1900’s. These samples include:

P235 Underside of 9th tread from ground level
P236 Backside of 8th tread from ground level
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P239 First landing, floor
P240 Second landing, floor
P241 Floor of Half Deck

Other samples beginning with the bright blue color include:

P234  Iron frame of iron door from ground floor to equipment room
P245 Stair between Weight Deck and Watch Deck
P247 Weight Deck ceiling beam

One sample (P237) was taken from the circular staircase stringer approximately 5 feet from
the ground-story level. It reflected one layer of red paint between the substrate and the bright blue
color. Another sample (P238), removed from a baluster at the circular staircase’s first landing,
reflects its fourth layer as the bright blue color. Its three previous layers include a red/brown
adjacent to the substrate, followed by two red-colored layers. These two samples indicate that at
some time, prior to the application of the blue paint and while the remainder of the staircase was left
unpainted, the baluster and stringer were highlighted with red paint. Clearly, these samples—and
others from which the blue paint is absent—show that the bright blue application was confined to the
lower staircase and Weight Deck.

Samples P232 and P233 were removed from the Tower’s concrete floor at ground level and
from the metal plate in the center of the floor, respectively. Both samples reflect three layers of red
paint. Since the concrete is not original and may have remained unpainted after its installation, no
correlation can be drawn to date either the concrete or metal plate installation.

Five other samples reflect a minimal number of paint layers, which does not necessarily date
their representative fabric to a more recent time frame. These include samples P242, P248, P246,
P265, and P244. Sample P242 was removed from a baluster under the Half-Deck rail; sample P248
was removed from a tread on the run of stair between the Weight and Watch Decks. Both reflected
only four paint layers, beginning with a red-colored layer, but followed by reciprocating red and
black layers. In sample P246, removed from the Weight Deck rail supported by round balusters,
only three paint layers were evident: a brick red-colored layer next to the substrate, followed by two
black layers. The same is true for sample P265, removed from the pole riser support of the steps
leading from the Watch Deck to the Lantern Deck: a gray/green colored paint is adjacent to the
substrate, followed by two layers of black paint. This gray/green is the same color that was used
to first cover the varnish finish found on the walls of the Watch Deck. Sample P244, removed from
the stair railing between the Half Deck and Weight Deck, reflected only two layers of black paint.
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MORTAR ANALYSIS

333




METHODOLOGY

Six mortar samples were removed from various locations at Highland Light Station using a
hammer and small masonry chisels. They were collected in plastic zip-loc specimen bags, labelled,
and assigned identification numbers ranging from CACO HL MO1 through CACO HL M06. Each
sample location was noted on the respective sample bag in indelible ink. The samples were returned
to the Building Conservation Branch’s laboratory for analysis.

In the laboratory, each sample was visually examined for similar characteristics and then
ground to a powder using a mortar and pestle, with care not to crush any aggregate. Individual
samples were placed in beakers that had their weights recorded (and were labeled with corresponding
sample numbers) and were weighed again. Small quantities of dilute hydrochloric acid (HCI) were
added to individual crushed samples. (Hydrochloric acid [HCI] reacts with the lime in lime mortars,
plasters, and cements.) Once this reaction ceased, the liquid in the beaker was poured into a labelled
filter paper that had been weighed (and its weight recorded) and folded into a glass funnel. The
funnel was fitted into a rubber stopper that was held upright by the stopper and fitted into an
Erlenmeyer flask. The filtered liquid or filtrate was collected in the flask and its color noted. The
remaining sand in each beaker was gently rinsed with fresh water and swirled to levigate the finer
particles. Again the liquid was poured into the filter paper which collected the fines, leaving only
sand or aggregate in the beaker. The beaker and drained filter paper were set under heat lamps to
dry. Both the beaker containing the dried aggregate and the filter paper holding the dried fines were
weighed. The fines were color matched to the Munsell Color Notation System. The aggregate and
fines were then collected in separate test tubes that were labeled with the corresponding sample
number. The tubes were capped with a lid and the samples were set aside for comparative analysis.

Samples M02 and M03 proved to contain a high fines content, indicative of the addition of
clay. Their sand components appeared to retain uncrushed remnants clay after their first exposure
to analysis. Based on the locations from which they were removed, the cistern, it was surmised that
hydraulic clay was a component of their matrix: its presence required regrinding of “aggregate” and
an additional exposure to dilute hydrochloric acid (HCI).

All of the calculations pertaining to sample, aggregate, and fines’ weights were made from
the initial records. The weight of the soluble material was determined by adding the weight of the
aggregate and fines and subtracting the total from the sample weight. Percentages by weight of
aggregate, fines, and soluble material were then calculated. These figures, notes from the initial
visual examination, the filtrate colors, the fines’ colors, and test tubes of resultant fines and sand
were all used to make comparisons among samples. These comparisons helped to establish like
groups based on similarities, and when incorporated with the documentary research, provided the
basis for deductive conclusions.
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ANALYSIS

Sample No. Location % by Weight Fines and Sand
(A.S.= acid
solubles)

CACO HL M01 | Keeper’s Dwlg. Fines: 6.89% Fines: 10YR6/2
Basement int., Sand: 67.80% Type “A” Sand
W. wall A.S.: 25.30%

CACO HL M02 | Keeper’s Dwlg. Fines: 27.69% Fines: 10YR7/2
Basement int., Sand: 44.19% Type “A” Sand
cistern, A.S.: 28.12%
S. interior
wall (post-
original)

CACO HL MO03 | Keeper’s Dwlg. Fines: 24.97% Fines: 10YR7/2
Basement int., Sand: 40.17% Type “A” Sand
cistern, A.S.: 34.86%
original sect.
of S. wall

CACO HL M04 | Tower exterior Fines: 6.90% Fines: 10YR7/1
ground level, Sand: 74.36% Type “B” Sand
S.W. glass AS.: 18.73%
block window
opening,
cement parging on
sill

CACO HL MO0S5 | Tower interior Fines: 17.29% Fines: 10YR6/2
first floor Sand: 37.61% Type “A” Sand
level A.S.: 45.10%

CACO HL M06 | Tower interior Fines: 16.76% Fines: 10YRS8/1
weight deck Sand: 31.90% Type “A” Sand
level, window A.S.: 51.34%
opening,

bottom parging
layer of two




Samples M01, M02, M03, and MOS share the same sand source, labelled as Type “A” for
this study. This sand is a beach sand, off-white to light tan in color, interspersed with black and
orange particles. It is composed of small to medium-sized granules, some of which are quartz.

Unfortunately, sample MO1 was removed from a damp basement wall (a condition that often
causes lime to leach from a mortar) and sample M05 was too small to provide an accurate
representation of its components. However, several assumptions can be drawn due to similarities
in these four samples and the locations from which they were removed. All four appear to represent
original mortars dating to 1856 and 1857. The mortars used in the foundation of the Keeper’s
Dwelling and the Tower may have been similar lime mortars, due to their softness and similar fines’
colors. Hydraulic clay was added to the mortar used to construct the cistern'in the basement of the
dwelling, but use of the same sand as in the other two mortars suggests that the cistern was
constructed at the same time as the dwelling’s foundation. The similarities between samples M02
and MO3 also suggest that they were constructed at the same time, but physical evidence shows that
the interior cistern wall was added later. All of this combined information does not lead one to draw
any specific conclusions, but generally it seems that all four samples represent early mortar
installations, three of which may be original (1856-57).

Sample P04 reflects components of a portland cement parging, due to its hardness, fines’
color, and low percentages of fines and acid-solubles. History of cement technology provides that
the widespread use of domestic portland cement occured after 1900. Historic photographs show that
this window sill addition of cement parging did not take place until after a 1959 photograph had been
snapped. Therefore, sample M04 represents a portland cement installed after 1959. By this time,
a different sand source was used. The sand found in this sample, labelled Type “B” for this study,
is similar to Type “A” sand, except it also contains large and extra large-sized particles in white,
off-white, gray, and black colors.

Sample P06 represents either a natural (hydraulic) cement or a portland cement parging, due
to its hardness. Its sand component is the same type as was found in the earliest samples, meaning
only that the same sand source was used. Due to the location under later parging, from which it was
removed, and its higher percentages of fines and acid-solubles, one might assume that it was a
natural cement rather than a portland cement. Use of domestic natural cement was prevalent from
circa 1820 to circa 1900, but most often was used for conditions requiring hydraulic properties, such
as bridge abutments or river and ocean fortifications. However, this use was not exclusive. Due
to the differences in its sand, fines, and weight percentages, it is definitely not similar to sample M04
and therefore represents a different installation period. Its differences from the other samples also
exclude it from a category of original installation.
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APPENDIX D.

MOLDING PROFILES
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Figure 1: Door jamb molding profile at door between Corridor 110
and Equipment Room 111, Tower Connector. Full size.
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Figure 2: Basement window jamb molding proflle, west elevation,
north north side, Keeper’s Dwelling. Full size.
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APPENDIX E.

CONTRACT FOR 1797 CAPE COD LIGHTHOUSE

Between the United States of America
(Agent - Benjamin Lincoln, Collector)
and Theodore Lincoln, Esq.

(National Archives, RG 217, Records of the Accounting Officers
of the Department of the Treasury.
Civil Contracts for Lighthouse Service
June 4, 1800 - March 17, 1903,
Maine to Massachusetts, Box 003, Entry 153.)
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APPENDIX F.

CONTRACT FOR ALTERATIONS TO LIGHTHOUSE, 1812

Between Henry A.S. Dearborn, Deputy Collector and
Winslow Lewis

(National Archives, Waltham Branch, RG 26,

Letters Received by Boston Collector,
Contract in Lighthouse Letters, Microfilm Reel 94/4)
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APPENDIX G.

CONTRACT FOR THE CONSTRUCTION OF
THE SECOND CAPE COD LIGHT, 1831

Between David Henshaw, Collector, in behalf of the
United States of America and
Winslow Lewis

(National Archives, RG 26, Lighthouse Contracts,
Contract Book E, p. 259-62)
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APPENDIX H.

REPORT OF LIEUT. EDWARD W, CARPENDER, U.S.N., 1838

(National Archives, RG 26, Lighthouse Clipping Files)
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o

“Mass.

-

(Highlands, Truro, )

Report of Lieut. Edward W. Carpender, U,S.N,
New York, November 1, 1838,
X X X A X
Cape Cod light.—This great and important light stands nine miles to .
the eastward of Race point, on the high land of Truro, 160 feet above
QM. W'the level of the sea. It consists of 15 lamps, with 15-inch reflectors, in
j two circular series, 8 in the lower and 7 in the upper. These lamps are ..

‘5‘#“ 80 arranged as to be seen from Boston bay as well as the sea. I noticed ..
- . one of the lamps, in the lower series, to be fronting the iron door of the

T I VR

lantern; of course, to no useful purpoge. It should be removed to the .- .
T upper series, where there is room enough for it. - These reflectors are. 4
/ z, from one to two inches apart, while (without any apparent reason for.it) ., ¢
there are ten iniches between two of them. 1 recommend, as at Long :°
Island head, the removal of these reflectors, so that all the lamps in.the -i. .
lantern may be seen from all points of the 'compass—an effeet which !
__ cannot be produced while the reflectors intercept the: light of: half the /...
; N lamps. e
" ' Ipvisited this light a few minutes before sundown,.and found'the keeper  .ix
(alarmed at the sight of the revenue cutter) stolen into his laptern td..
make a hasty rub-up against the expected visit, 1 Time did not admit of . ¢
the necessary preparations being made before the hour of lighting. But ‘i
few of the lamps were trimmed.” Such chimrieys as had been touched e
were imperfectly cleanéd. The reflectors had,no appearauce of having "N
been recently burnished, and the glass of the lantern was smoked. This : ¢
light, on account of its magnitu&e ‘and elevation. would, if properly O-:]i
kept and attended, illuminate this whole coast sll the way down to Chat-.; "
ham, a distance of 25 miles; at all events until it intersected that light,: o
. _.which is itgelf 70 feet above the level of the semi.ii ;. ~ ..: =+ . .-
i+ This tower is of brick, 80 feet ‘high. ™ The wa.ﬂéi at the bage, are 3% ¢
* feet thick——one-third more than the walls of the st@ne tower #t Clark’s -
point, which is 10 feet higher. The interior yidth at the baseds 15 feet, . ..
_two feet more than that tower. The finishings {as steps, doors,sills, .. |
&c.) are of wood, exhibiting, though only built seven years, spme signs. -, {
of decay. - C : oV "Hf!‘ﬁ."\} T ) :
This lantern is eight feet high, two feet high‘b_rs than is necegssary,- hi .
The glass, 12 by 14, is of a better qualityl'than’-any” Jet -obderved.” "
Premises in good order. , Procaivo o — ‘

N




APPENDIX 1.

REPORT OF I.W.P. LEWIS, C.E., BY ORDER OF
HON. W. FORWARD, SECRETARY OF TREASURY, 1842

(National Archives, RG 26, Lighthouse Clipping Files)
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Report of I.W.P. Lewis,C,E,, by order of Hon.
W. Forward, Sect'y of Treasury, on the condition of the
lt-hos., &c., coasts of Me,, N.H,, & Mass., in 1842,
X X X x x

An illustration of the usual method of constructing brick light-houses

: 9 W is presented, showing an elevation and vertical section of the light-house
<. * at Truro, Cape Cod, which was erected by contract in 1833, at a cost of
ﬂ 4' $4,162. This tower was refitt.d by me in 1840. It will be scen that,
A~ * in the original construetion, the door.and window frames, of wood, were
/ ” , set flush with the exterior surface, and at the same angle of inclination.
.m‘-—Z-' These, with the wooden staircase, (the ends of the steps and risers being
P 35" bedded into the masonry,) were all rotten. The window frames and stair-

) *  case were pulled out by hand; and the removal of the latter brought

down a portion of the inner face wall, when it was discovered that the
interior of the walls was laid without mortar, the brick being loosely
thrown in, and ‘the interstices filled with sand. At the base, which
rested on the surface of the ground, there was found in the interigr of
the gall a large number of stones, thrown in to il up and save brick.
On removing the lantern, the mortar of this superstructure was found
to have so little cohesion, that the masons, to save time, shovelled off the
bricks; and thirteen feet of the tower were, taken down in this manner,
before arriving at a part that presented sufficient surface and stability
to justify a reconstruction. The tower was, however, rebuilt, and ren-
dered fire proof throughout by the introduction of cast-iron door, win-
dow frames, sashes, staircase, roof, and lantern, together with a hot-air
furnace, to heat the building in winter. The-door and window frames
were recessed, and set perpendicularly. The newel of the spiral stairs,
being a cylinder of cast iron, communicating by means of a flue, (pass-
ing out below the base of the tower,) with the external air, and receiving
near its top the smoke pipe of the furnace, assists materially in venti-
- lating the lantern during cold weather. The roof of the tower is formed
of one disc of cast iron, fifteen feet in diameter, with a flange beneath,
six inches deep, that shuts down over the cornice, and effectually pre-
vents all leakage. The plinth and dome of the lantern are also each
cast in one piece, the latter being supported by sixteen wrought-irou
stiles, four by one inch, set edgewise to the light. There are but six-

teen panes of glass in the lantern, each five feet high and two feet wide.
The lamps are cast-brass Argand fountains, with $-inch burners; the
reflectors, true paraboloids, (made on a cast-iron die, turned and polished
with the utmost care,) twenty-one inches in diameter, with a focal axis
of three inches, plated with twenty-one ounces of pure silver, and
weighing fourteen pounds each. The burners are perfectly adjusted to
the focal point, and so attached to the frame-work that the keeper has
no power o alter the adjustment. The reflectors are also set truly ver-
tical, and without the possibility of being disturbed in their positions
either by carelessness or accident. The whole lighting apparatus is
supported upon a massive frame of cast iron, placed in the ceutre of the
lantern. Much animadversion has been thrown upon this construction,
from the fact that it cost $5.919, which amount is contrasted with the
expense of refitting by contract the light-house at Cape Heulopen for
$3,600. In Document 811, (2d session 27th Congress. page 72,) the
items of respective cost are set forth by the Fifth Auditor, in a letter
to George Bancroft, Esq., endeavoring to convey the idea that the réfit-
tal was of a similar character in both cases, and that, therefore, the
cost should be the same. The statement there made is not a fair eXpo-
sition of the truth. '
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APPENDIX K.

CAPE COD LIGHT STATION
RESERVATION SURVEY, 1885
(Printed 1886)

(Microfilm, U.S. Coast Guard Academy Library,
New London, Connecticut)
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APPENDIX L.

ALTERATION OF SINGLE DWELLING AT
CAPE COD LIGHT STATION MASS.
APRIL 18, 1899

(Archives, USCG Civil Engineering Unit Providence)
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APPENDIX M.

ALTERATION OF SINGLE DWELLING AT
CAPE COD LIGHT STATION MASS.
APRIL 18, 1899

(Microtext, U.S. Coast Guard Academy Library,
New London, Connecticut)
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APPENDIX N.

LANTERN AND WATCHROOM
AT CAPE COD LIGHT STATION, CIRCA 1900

(Plate 1. - Archives, USCG Civil Engineering Unit Providence;
Sheet 1. - Mircotext, U.S. Coast Guard Academy Library)
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APPENDIX O.

DETAILS OF SMOKE PIPE AND SMOKE PIPE SUPPORT, 1901

(Archives, USCG Civil Engineering Unit Providence)
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APPENDIX P.

LOCATION OF WIRELESS TELEGRAPH STATION
AT CAPE COD LIGHTHOUSE, 1903

(Archives, USCG Civil Engineering Unit Providence)
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APPENDIX Q.

LANTERN LINING AND COWL FOR CAPE COD LIGHT STATION, 1906

(Archives, USCG Civil Engineering Unit Providence)
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APPENDIX R.

DESCRIPTIONS OF CAPE COD LIGHT STATION
1908, 1910, 1922, 1927 AND 1933

(Archives, USCG Civil Engineering Unit Providence)
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4 DESCRIPTION OF LIGHT STATION.

ILLUMINATING APPARATUS, ETC.—Continued.

54. Number of panels in the lens apparatus, . %Mv “““““““““““““

i qo°
55. Number of flash panels, ; arc of each, in degrees, ../

56. Number of elements in each panel of central drum of lons, Mv

7
57. Number of prisms in each panel above central drum of lens, 4.7, are they fixed or flash 77zas

. s
53. Number of prisms in each panel below central drum of lens, :JN‘L are they fixed or flash? §

.3 by revolving Dbelt

number of such panels,

—

60. If by vertical elements, state (a) the number in each panel, - ; and

(b) the number of elements of fixed lens covered by the panel

3

61, If light 1s occulting, state (a) the characteristic, ...

(b) Between what time limits may characteristic be varied without structural changes in

mechanism?

{d) Size of sleeve and amplitude of movement, . !

(e} Axis of rotation of screens, horizontal or vertical, ... ;5 (f) relation of axis

to vertical axis of illuminating apparatus,

(9) Do the screens revolve as parts, or independently, of illuminating apparatus?

(R) If about vertical axis, how many in circumference, ... ; () time required

e

for complote revolution,

(k) how mounted (see Questions 62-G5),

(1) if actuated by clockwork, state order and maker, ...
(m) date made, ... .

If occultation Is effected by valve, state (n) name of maker, ...

(o) pattern,

(p) does it operate reliably? . . . ...

62. If revolving, does the apparatus revolve on chariot wheels, mercury float, or balls:

63. If a chariot, describe it and state the number and size of euch pattern of wheels in it,

DESCRIPTION OF LIGHT STATION. 5

Continued.

ILLUMINATING APPARATUS, ETC.

R 0.
64, If on mercury float, give (a) inside diameter of trough, /\n*\* ,,,,,, ; (b) inside depth of

65,

66,

6. H.oumr and mummmw dimensions of drop tube or weight vcﬁ&hg,. UAN  _ped. iwy

.

trough, —oooceeeen Y2/ —; {e) outside diameter of float, ... > 7./ . ; (d) depth of

float, ... \\\N ........ s (¢) weight of mercury required, in pounds, % 2 “QQ, (f) how often

mercury is renewed ? £/

. If on balls, (a) describe the construction of the ball-raceways, whether they are flat surface or
semicircular or V grooves, ANQX\P\. ;5 (b) is a cage used to separate balls? __T__;
(c) state number of balls, o ; (d) diameter of balls, =

. Clock cord or chain, kind, b ; size, - ; length, - H
how led, i ; diam. and length of clock drum, R

clock weight, < _ROQD pounds.

1
68. Length of time clock will run after one winding, ...:h\.m.s%t?
69. Does clock drive apparatus while being rewound ? gt/
4
70. How is the machinery protected ? % Cearal

How regulated ? @N
g ato

T4

75.

. Lens protector—Is there ong?

. Draft tube leading into ventilator ball--Of what material, diameter, and how fitted and eon-

nected with damper tube when in placs, §|

&Nb&\&\ﬁa\\c‘n\%t \\ cellads. oo

If colored light, (a) how is the color produced ?

(b) state where colored glass is attached, if to illuminating apparatus or to lantern,

768, If colored glass is inside of illuminating apparatus, describe its form, o
77. Red sectors—Between what bearings, true (from seaward), -
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APPENDIX F.

CONTRACT FOR ALTERATIONS TO LIGHTHOUSE, 1812

Between Henry A.S. Dearborn, Deputy Collector and
Winslow Lewis

(National Archives, Waltham Branch, RG 26,

Letters Received by Boston Collector,
Contract in Lighthouse Letters, Microfilm Reel 94/4)

349
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APPENDIX G.

CONTRACT FOR THE CONSTRUCTION OF
THE SECOND CAPE COD LIGHT, 1831

Between David Henshaw, Collector, in behalf of the
United States of America and
Winslow Lewis

(National Archives, RG 26, Lighthouse Contracts,
Contract Book E, p. 259-62)

355




R —_— = J. A Gtva R
, »Ww%_xwﬂmg S e et »w%ﬁgw\@;ww““‘*w%” TR g

§

lonitinc u/)%\‘}’c : : ] .
Cofe @rep — 410'2..3._?;.’

P ecoeated & Coritiacet Lrr ks

& fagc 159 26824/ 249




L i e e e
g e s e F¥f g e s g g et Sy ey
4 w w\ "y s 7 ety = e e adi oprrires s \w\t\ e \ﬂ\
AA Ay iy s b vy ey gy e s e
WNv 222407 g ' . - s .\ AQ “\Q Q\ w*
,\\N.\ \\\Q\\\x\ “%§¥ ?&\\N\W\& Q&\M\w\ TSI wey myr mir) v rege
: \ﬁx“n\» e \Y‘\M\,\@E\\n\ e “\\\M\ \\Q@X&\v E&Q@M\Q&N ..W\\«\Q\wu w»wb\ o \\Wﬁ\t\\,
,W»\\ “Nw\ M@g e LY TR IEFIT) \‘VX\\\:\?\JA\\V\&\\\\\&MW:& \an@% \ﬂ.\% # % Vu@ , W‘W\\Q
(e e T m&\a\x X\\\\\»W\\““\v& Crsgo \Wm s \ -, &\ w\ §
_‘\%\ s xs%“\s%\ & e %\\ 7 5 G AR S 23
Ry u\&\w\\.\\ e yearr 36 \ > rres v)\/,, 1) & “\\\\\
R e e A Iy
B e et A e A éwi.\\\ PG Gy i g
B i e s R K e
_. \w\§\ %ﬁ\\\\f&kﬂ%&\\ﬂ\\\ wk\\\\@\ ‘n\\xl\& . ., wndw v\\\\m\i\h\ ?&Q»\\\\ reyonss ,_
,. s\w\&M\u&w\\ i <otpot e f ey e g oy oy Aty gy
LA P 24 T arr s —, , e wn ) /. i ‘
RS Ay 4 \\\&\,. I P H § v Y R ol
e . S ok & Ao sy AN
i = 5 s ey oy ol g gy et sl N
g e tery for gy Ceps prig e via oy iyl e oy Lﬁ

T G F e Y S e pptoef . e e yoy \s\\\ RGPS
! qrgpvie -peots) \\V\‘\Q\\\m. sres P \ Yot \lv& Qv&a \vw\ g K \.ws,a st & w@ \..
T o e iy fo sy w33 g e s e
I i Py e e Y s e ey 8&@% i
W‘ .\,\;RNWw\\Q \w.\\ QH“%«% “«\\\\\ \“% 5 \“%\\\.ﬂ\,\\&w\v\\ \W\w«%\\ A e
(e s aad od ¥ w2 &\\\«&\o\%ﬂ.\ \\3\&%\\\} -
w\\ww \$§\¥NJ\\Q§\Q , g - _,ﬁ

y P P e o e Py e
EAT ooy 4 B idpomdt Lo,
.s\bﬁﬂ, u«w - ‘W% 7 \ A2 27%e  IZ, ; LLPLLE - I Vs e ;s 7 B B
.\\.\_,CWM\ <\\\ g ece Q\\\w\xx\\“\ﬁ“& r7 s 25 2 J..w\\gu Y prenwy ('
\W\«“\u\%@\\& &WM\ g‘“\\\\k § % ..\\hv\\ \$§§ w\u\h\\ vﬂn\\»{.\\.\\\\\“@. \m‘
| \Q\\WWW\\&\\ \w\\\ u\“\k\&x\&\. S §§§e§® 7o o222, \m“\\\x v oypng 7 I\“. i
iy ey g v R e i e s
= wa\.\w\\\\\ud_\\& ) \V\\\ﬂ\vﬁ\&u\«w \\\\\w e \RW\\\?\»% \k .\n\&\%f&\ﬂ\\\..“\\\ el \q\mg\ 84 v&\ e \V\%v\‘\\\\\ ‘
i Bl R Nl WL
-t \;\\\\\,W\.” xw\N\\\\,u\\w.x \\,\ ‘\.\\Q 262 %.%X .Q\\\\ \\»%\J\\\\ N\\\\.“\ \\u\\\\ﬂ\“\\\\ Qﬂ% V/\u‘.«\\\ \;\w‘\;\N;«Q%\\U&\
7 \\“ ¢ Ty pvnyr .ﬁs\\\@ i s diasc acd W A \%\m Q«\\\\ .

m."\ -

¥V IVNOIIVN JHI 1V @300q0¥d3y




T e T g e ey e ey G sy e oy
el 70 sads 2 w\.\.nﬁ,,vm%w sl sal Sl o e L
M el Gegrw Hr \\w&\h\@\ o &N.\\Q!\\“&W\ “&A\Q\\k\\\w\ o B riayy
IS Y Py A e e o gy s B
R s Tty \\\ﬂ\h\m Fogp g s
Ty DA 1 Y Sy 00 sy vy 3 G eongy o G e \H_:Nm
.{ N e F A d«\\m\\\tv )\\\»\\\ s 23 5oz w\\uo%\\k\“\\\\c\v u\w\\\\w., regpezrry
W ey G poporisind et s o s — TE T 0 S ST
S e e e o N
perieany [ eser A7 \Lv&\ PHe TR A s vy Cgonns ropoess “x\ s g
2 «\\\\ »\\\\\ Lz =7 \\\%ﬁu\\m\\(\wﬁ o 2 \\x\»\:\\\ 147 \u\“\%\\\\%\% \W\Qw\& ;\\w\w\\\t\\ \\\
uu XN\ w prrep \w\ \%\%\\&&N W«W\@‘»Q\N\M P \ R Ty N \»Q < aprrz Q\.\\?\ v&a\ & 2z
\%\\w\\m\\\ﬁx\s\ ?&\@x \xﬁ\\\ TSI ey ) pr
Pt ez ty” x y Seiadie o “\\\ “#2354) \\;swv \@R&Wﬂ?ﬂ»\& s sy \N\ﬁ\ W\\;\.\\
Mws wz sﬁv%&a%a@ :w\&\\ s agtng” \ (s Teege o v S R4
YRl St 5P a N S s e
; T2R20,) kol omutyf  aarzr o g recbesrr 2 2w liagogoritey et o 2 27 vy

A AN AP AP e s e b 6 Lo
*\ P \Wv& oy ot o f Siggew \R\\Q\N\\\\\\\\\\Q

REPRODUCED AT THE NATIONAL ARCHIVES

Ko e 2 Sty iy gy G p b f e e ey e
20 WQQ\OQ\ 32 \\\Q\\\\R\m\ 2237 AP P v\d\‘\&%\\ &1§M\\\§\\m§\\ \S\Q\\W
| IC e e ey G S g gy e e v i
| =7 77 90 gy oo wer n f sy sy iy Aty
B \\Q&\\\\\ 7 oy Q §\\\\ \\\W«.\“ ergr Q&Nk ¥\\\\\\ o ararenpee 2 &\
i, L v e s o 3 gl e gy gy el
i R PP 7P 70 " w\“,\ A
AP T D s oy M\\ i e i i 2 w&\ womad o weid vy
Y T o) [ meprierrre grms THD TR prE p Frazg 2p sy oo ol a
7577 7 o . e ve ppavef r e \N P oy iy g
bl L Ll e o o B e e el

ARGl o s e R P e
’ 2

% \ B2 B et gl Ml v e e QW\R\E\.N\ g B
»..Y g\\\ TEL \Q&&\\ n\\ﬂt&k\ \& §\\\\w &\\W»&\\\ »\&\ vt 2
PN Randy Sive 4 atulsy ts e = ‘\\“\éa\\w\mA Sers X\\w\\@«\w
[P g ey S n S e v iy eyt Do
L7 A 5 i gy o T 2 B e el ey
(W e o %

g Vs pp TP i g S F et
SoA Loy 7 5o i o o iy i e )

p, “NNAUN\\\\\& \V\ W«\v\\\\\ MAPTIII S P §~\ r7 Frzy & Fa JS\.\Y\Q»\*X\\V% ||L1\U\\\§\\ - \Q\\\\Q\.\q .\\‘
NIy L7 5 TH I T e G ot s iy o |




. n\\.x\\\\ .\\\\w\\t\\,\\\ Wit p DIy \\»\\\ w7 |NU\\“ ﬁ\..\nm\% V\ \\w\ - \V«x&n&\. \\\\ \\\\N\,\S\\.\“\\ \“\
V\\NN\\‘\N\ \ \\.‘\3\\\&\\\\ ¥.? \\\\ \N - %kﬁ\&\ N\\-\\\\\\&\ \ “\ “ PR Y Y 277?27 \\\q\ w\\\\\x& %“N\ %X«\
\m\ \WA»\\\ \.\‘\\\\\ \\W\ MQ\\“\Q\W\Q »\\“ ﬂ@ \\ 5 il Nr\\\vr \\.\\\\v\ \\M\\“\\ \wwx\\\ ‘\‘.i\x\\.\.\\\ \.S
gy L rrns s gy wierres Bprrst G seemps Dzl FANZ 2L PR, PrrB g e /. B .
7 7 Y \&é\\\\ g gy, v P x g o
o e el ernshy Swritun.my ws Cempemagy sweg e R
\\, x b w“\\\ 4, Prop7 o . 2, P prpontr— o \“ oy \Q\,\WH\
D oy 57 T S HAY T ) sy e
_\k\\\,\w 4 \\\\\\ .;.L\\\W \\kw\\\\w\ Mv. P LDy gl§\§\\\\\‘\\w§\\\v\~ .“\WN“C\&\ A7) \& *\\,:\ﬂs
QQN\\A\\\\.M .\\M W‘\\\,\\\\\W\\\\ \\W\NW\\\\\\& uﬁ l\\ -\% V4 \\\\\\\\\ \\W\ ~ W\QA\\ Q“\.
p A P . . g 2
iy 2 s 2 \“\v\\\w\ 4 \Rw\\w“\ )4 xﬂmﬁ@é\\% L\&\ @33&\%\\ .em.\%\\: 4 P
\\C\w‘\\ ‘w\\\_\\\\ \\\ W\\ . \Q\&W @Q \:““ \Q\Wﬁ\»ﬁ §§ \\ \\“ \\\ﬁﬂ% \RW\ - \\H&\\,Q\A\\,,

4 \\ s \h\\\ﬂ“&.\n \““\\\%\m\\ \3\\ P 27eA? e Hs\\\w\&“\)\\\ﬂ\\ »e5 Cmar 17
o & 7

e gy igghe ary  serap eyl o iy gxn vty Lo i oy oewegy
\Q:W S s L ortery par wer 7 N\Q g wes ! »&\w& W F2r gzt w\\w&\ | TTHY Ganeny) Iy M
sy i ey i mean ety emr pegped G sy, 3 7 e e X
: 7 ‘ % ’ <7 ’ e
R e e SR Y VAl A A
T}n’ §H F \\S\W\m\ = e %\lw& \,\V\\\w&\ £ET s e g F STy  \\_.H \x\«\ﬂ
N et §\\W\\\\ \\\\\\ \“\Q \ s ﬂ«.\\\\ﬂ.“u\\ e \§\‘W\\w\ \\‘u\ﬂ\\\ (poae Srorng 3 ’

oy A , . T A
v&\wm\\xm\w\\\\wma \R\\\, mw\\\“\xhim \m\h\»\,\\ﬁh\\\ Q\\ \\\\U\ . \whw\\ .\.a \w%w\\ \. J\\\.\\\\Q &\ \JW\ 2

sy g g gy gy 2 S v s iy IV S i Al N e
e e e i A Rt
R e e s s B e Tl B L el

\V\\&,\\ p._w.\uq\ \u\\\\\\\\u \\A P2 r\\%\ \\\n \v\&&\»\ &\ 15 \w‘w»\\wﬂ“‘wv\»&.\\.\\p 222" ‘\\\, \m\ \&\a\ A‘Mniw
o P ) P, :
WW\& ,\n\\\ o R\\v.ww\\ % \Q\\{m& :,\‘\\\hﬂb.:&“ \“N\\»\N\ \v\.hw\ \%“\\& Zeagpr V\wm\\\«\\\ vy Y adve .

Hias\\ A&\&\MW&\ \\Q\w \\“wmwt k%w\ \\WA\ F s \@\\v\s s7ew \A&M\mh\ ‘\ Feay mpmae img ayf 2 * m\wwwwﬂ\\ :

i d \‘wwxés i St \\wx\\\ CFH T @‘w\\\mwﬁ.\xxﬁ\ e N\\\y K
. \\w\x 5& 7y \.\\\\ P i WWW # 7 \vgx @\\w\\ \W\ 2oen Cw\w\\\\\\\ \\ 4,\\\«? sy 7 e ~
e i.\\a\ e qm\%\\\\\ el " ey Aw& P AR - O far .
“ \\\\\\,}\ art " 7 wﬂ.\V{\\ P x\\ e e

JATHOYY TYNOILVN IHI IV QID0000dd3d

- \ '

v A g ar e a ‘%\\\\ L At s ol wpis ey oy
-~ ‘ [V M

Q%\W H o i yemr Sy oy P e Sy s

S

Q«\ﬁw&\\\\x\ e z\:\\\:\\% s’ a.x\\\\\ﬁ\\ v e e &\\\ ‘rcasy : \\& \.‘\u\\\ sy e rmpprim s ’ g

v : qN\ \k\x\\\v\ R \.\%\\\\w&\w\ s St prasnr Q\\N\& \U\W\\\Q\\ et Q&w\\ Q\\\

,WVW\&{ Py g s w\\ .\N\vﬁn\\\\w\?\ \Wnﬁ\&\h\\%\h\\ \\\ P27 (7 ,\wu\u\;\a NS\\\“ Vo274 < \.\\ M

;b P Iy LA A7 2, \.r i, mr . yN\P\\W\\\\\ < \n \\ Nw\\\ Y \\ 27 \Q“ !

gy P 7, ey g e e e N i o A

ERI A s \.R\wé\\% .:\ N\%&\&k&q\ .\\\~$ W\\\.\Q\ ey &\w\\\. \K\\“.&V\Q\ K\w%h\\ \WM.M\..\“\\\\“\\&\\\\\E u

: . # ) e . &7

.;\K\ \\\‘4 \\W\\K‘\\ Q“A\.\\W\\A\ W\\ “ﬁ, Vv\\,u\%‘v\w \@\Q U\N s Vﬂ\\\\&“ﬂ w\\u \W‘\\'\V\w\ \N \\ﬁ\\“\t\\\“w\\

ot g gl gy ey 8 G g 2 e v e DG s et T %
¢ oy

ey o R S B O i 4 Q\\M Ty Ty ur Fessisys o 4 \ A7 :&&.
= w7 \“LQR\ & Y [P g2 =7 e _pd ¥ KMQQ uz .\.JIQ\\\\\ 7 \\‘\ wﬁunx 2 \w\\.\\ 5w s ) 7/
¢ Q y \ o J o ’ \Q \\\\\ - ! \\




— \m\\\\x R
s ot Z
. e

\_\\\VVW\YNW\\W\“&\ e —
w9 Ay oo e v Rw

~, . §“\W\ \V\\\VW\Q(S\VAQ\R\\\\\“\ »\\\\INUN»QﬂNv.&@W \w\\&k\\ 292 \\\\
e ey 6 e D B

,\A\N\ ) V§\§Q 2 Q“\\ o g \w\%w&\ T IR

\\\ (I \@t‘\\\\\ cc 74 &\\ \ s \\ \m\\%\ \\n“& P g \\w\“ F A \ \

~M
| 8D 1R £y \ 2200 o204y \\\Q 5. P2 22 2,
; \\ W\\\ \\\ 222 \Q\ w@%\ §\ D70 \ \\\\‘

P

\ \“\\\ \X\ \ \\\§ \NQ&\ \\\\\ « \\\L\\, \\\\.\\
\x\\\\\\\\ \\\ &\W\M&\\S‘\\ THT T g ¥ s \\\\%Qs\\\..\\\:k
Q&%&\\\\\ \\\\\N\\\\\\\\w“m\nk\M%X |x \&\\\Q ﬁ\\\\\% \N\\\ - wz
S T P P g 5 P g S g ryeiests 5 g
A T v e s T ek T
1% si\& ” \%‘\uﬂ\\% 3\\\\%\“\\\ 2P e «QW\\S v2e7 . 5, \Nmr.x Higpp s i
P il g syl (PP g ey g e e |
m\w{“\ s Lerrtamy yar zns \\\v\xﬁx cﬁ\.\ww\\» For grpmyy sz gty aypmen ¢rr) ey o ‘
\\ “ ey iy efpoay \“\ rom s »\\: e L7 X
\\&“\Q\\\\“\\i\&\\v\ §§W\\V§ - \,Q\%Q\\\ v grany” i \\_
!

I P2 \Q\ﬁ%&\@\%\\ §N§\W,\§\ e \ reen
‘ \\Jmé\@&w%\\\ \\\\G&\x&%g - \W&\W&\\\w&\&\ ﬁ\a \\‘Q\ \W«\
TG g e vy e e A Rl P
YQ\\\%ﬁ\s‘\\ \« i ;Qe\\x\\@\«\sx Xw
,wa\\\ Gruerreass.  nerygy woz- »\%\%\\\M»\a&\\\“\ gy’ \r\%\\w\c\ o ooy s x\;,,,
B ey [ e w g TEAG Y g 2 e g
W&\&%@& el sy Ve Seadis 2 \é\ o E \\5\@\ v g g g
ﬁe\\\\\m\:&\ s a\@«w\ 0 0 s, P e iy sy e »\%%a\\ 7
}m\.\vx\\%\ \\%\\\\Q\g ?\\\\VSQ\V\K\«Q\ 13“\\\\\\ EZ
“ S e %W\w&\ws.\@\\\\\ &cﬁ“&\\\\ oo ey
Q.\\\«b\\\ \,\»\x&@ﬁ&uma\\\ ﬂag\g\\ QW\S“\V\N\W\\\\
@\@\\ P e s o it s i e et vy o iy
\\\& ?\\\\\\ oy DL ey S Ay gy e G sy s
\l\\\\\ rer Lﬁ\\\&?\\ﬂﬁ\ \V«g\%\\\“ﬁx e e iy \»ﬂx\\\ oy \\ oy 25 ot H

K 4 I\»Q\ &ﬁ 74 .{\\\“\\% Nw§ u\\\ W-.ﬂ\“\ s\ \&»\\,4 t2ry \\..Q \\\vn\\ N ko4 ‘Le\\ \% AL 4 :\\\»\ m

o e
lePRODUCED AT THE NATIONAL ARCHIVES

Fiindutcc 2

== T

TR ey




APPENDIX H.

REPORT OF LIEUT. EDWARD W, CARPENDER, U.S.N., 1838

(National Archives, RG 26, Lighthouse Clipping Files)
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“Mass.

-

(Highlands, Truro, )

Report of Lieut. Edward W. Carpender, U,S.N,
New York, November 1, 1838,
X X X A X
Cape Cod light.—This great and important light stands nine miles to .
the eastward of Race point, on the high land of Truro, 160 feet above
QM. W'the level of the sea. It consists of 15 lamps, with 15-inch reflectors, in
j two circular series, 8 in the lower and 7 in the upper. These lamps are ..

‘5‘#“ 80 arranged as to be seen from Boston bay as well as the sea. I noticed ..
- . one of the lamps, in the lower series, to be fronting the iron door of the

T I VR

lantern; of course, to no useful purpoge. It should be removed to the .- .
T upper series, where there is room enough for it. - These reflectors are. 4
/ z, from one to two inches apart, while (without any apparent reason for.it) ., ¢
there are ten iniches between two of them. 1 recommend, as at Long :°
Island head, the removal of these reflectors, so that all the lamps in.the -i. .
lantern may be seen from all points of the 'compass—an effeet which !
__ cannot be produced while the reflectors intercept the: light of: half the /...
; N lamps. e
" ' Ipvisited this light a few minutes before sundown,.and found'the keeper  .ix
(alarmed at the sight of the revenue cutter) stolen into his laptern td..
make a hasty rub-up against the expected visit, 1 Time did not admit of . ¢
the necessary preparations being made before the hour of lighting. But ‘i
few of the lamps were trimmed.” Such chimrieys as had been touched e
were imperfectly cleanéd. The reflectors had,no appearauce of having "N
been recently burnished, and the glass of the lantern was smoked. This : ¢
light, on account of its magnitu&e ‘and elevation. would, if properly O-:]i
kept and attended, illuminate this whole coast sll the way down to Chat-.; "
ham, a distance of 25 miles; at all events until it intersected that light,: o
. _.which is itgelf 70 feet above the level of the semi.ii ;. ~ ..: =+ . .-
i+ This tower is of brick, 80 feet ‘high. ™ The wa.ﬂéi at the bage, are 3% ¢
* feet thick——one-third more than the walls of the st@ne tower #t Clark’s -
point, which is 10 feet higher. The interior yidth at the baseds 15 feet, . ..
_two feet more than that tower. The finishings {as steps, doors,sills, .. |
&c.) are of wood, exhibiting, though only built seven years, spme signs. -, {
of decay. - C : oV "Hf!‘ﬁ."\} T ) :
This lantern is eight feet high, two feet high‘b_rs than is necegssary,- hi .
The glass, 12 by 14, is of a better qualityl'than’-any” Jet -obderved.” "
Premises in good order. , Procaivo o — ‘

N




APPENDIX 1.

REPORT OF I.W.P. LEWIS, C.E., BY ORDER OF
HON. W. FORWARD, SECRETARY OF TREASURY, 1842

(National Archives, RG 26, Lighthouse Clipping Files)
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Report of I.W.P. Lewis,C,E,, by order of Hon.
W. Forward, Sect'y of Treasury, on the condition of the
lt-hos., &c., coasts of Me,, N.H,, & Mass., in 1842,
X X X x x

An illustration of the usual method of constructing brick light-houses

: 9 W is presented, showing an elevation and vertical section of the light-house
<. * at Truro, Cape Cod, which was erected by contract in 1833, at a cost of
ﬂ 4' $4,162. This tower was refitt.d by me in 1840. It will be scen that,
A~ * in the original construetion, the door.and window frames, of wood, were
/ ” , set flush with the exterior surface, and at the same angle of inclination.
.m‘-—Z-' These, with the wooden staircase, (the ends of the steps and risers being
P 35" bedded into the masonry,) were all rotten. The window frames and stair-

) *  case were pulled out by hand; and the removal of the latter brought

down a portion of the inner face wall, when it was discovered that the
interior of the walls was laid without mortar, the brick being loosely
thrown in, and ‘the interstices filled with sand. At the base, which
rested on the surface of the ground, there was found in the interigr of
the gall a large number of stones, thrown in to il up and save brick.
On removing the lantern, the mortar of this superstructure was found
to have so little cohesion, that the masons, to save time, shovelled off the
bricks; and thirteen feet of the tower were, taken down in this manner,
before arriving at a part that presented sufficient surface and stability
to justify a reconstruction. The tower was, however, rebuilt, and ren-
dered fire proof throughout by the introduction of cast-iron door, win-
dow frames, sashes, staircase, roof, and lantern, together with a hot-air
furnace, to heat the building in winter. The-door and window frames
were recessed, and set perpendicularly. The newel of the spiral stairs,
being a cylinder of cast iron, communicating by means of a flue, (pass-
ing out below the base of the tower,) with the external air, and receiving
near its top the smoke pipe of the furnace, assists materially in venti-
- lating the lantern during cold weather. The roof of the tower is formed
of one disc of cast iron, fifteen feet in diameter, with a flange beneath,
six inches deep, that shuts down over the cornice, and effectually pre-
vents all leakage. The plinth and dome of the lantern are also each
cast in one piece, the latter being supported by sixteen wrought-irou
stiles, four by one inch, set edgewise to the light. There are but six-

teen panes of glass in the lantern, each five feet high and two feet wide.
The lamps are cast-brass Argand fountains, with $-inch burners; the
reflectors, true paraboloids, (made on a cast-iron die, turned and polished
with the utmost care,) twenty-one inches in diameter, with a focal axis
of three inches, plated with twenty-one ounces of pure silver, and
weighing fourteen pounds each. The burners are perfectly adjusted to
the focal point, and so attached to the frame-work that the keeper has
no power o alter the adjustment. The reflectors are also set truly ver-
tical, and without the possibility of being disturbed in their positions
either by carelessness or accident. The whole lighting apparatus is
supported upon a massive frame of cast iron, placed in the ceutre of the
lantern. Much animadversion has been thrown upon this construction,
from the fact that it cost $5.919, which amount is contrasted with the
expense of refitting by contract the light-house at Cape Heulopen for
$3,600. In Document 811, (2d session 27th Congress. page 72,) the
items of respective cost are set forth by the Fifth Auditor, in a letter
to George Bancroft, Esq., endeavoring to convey the idea that the réfit-
tal was of a similar character in both cases, and that, therefore, the
cost should be the same. The statement there made is not a fair eXpo-
sition of the truth. '
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APPENDIX K.

CAPE COD LIGHT STATION
RESERVATION SURVEY, 1885
(Printed 1886)

(Microfilm, U.S. Coast Guard Academy Library,
New London, Connecticut)
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APPENDIX L.

ALTERATION OF SINGLE DWELLING AT
CAPE COD LIGHT STATION MASS.
APRIL 18, 1899

(Archives, USCG Civil Engineering Unit Providence)
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APPENDIX M.

ALTERATION OF SINGLE DWELLING AT
CAPE COD LIGHT STATION MASS.
APRIL 18, 1899

(Microtext, U.S. Coast Guard Academy Library,
New London, Connecticut)
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APPENDIX N.

LANTERN AND WATCHROOM
AT CAPE COD LIGHT STATION, CIRCA 1900

(Plate 1. - Archives, USCG Civil Engineering Unit Providence;
Sheet 1. - Mircotext, U.S. Coast Guard Academy Library)

391




PLATE [.

LIANTERAN &WATCHROOM
AT

CAPE- Cop LT~ STSTION »

MASS -

e
ScaLe-Z=1-0-

J

!

>

i 0

0

‘» - Q

T %

I N

‘o > R

i1 e — N

! X

: o}
|

. 19

Ll N

-f-nt-—-—7o——~~-h-lz4~—’ )

——— N

7 i N

78 ——— . OO — o — /8 [\

3 f { N

. | N

ol S
. G

\t) ‘6\ T C)
3.3 N

2. 3

N 0

il 3

Q .

N

N

N

Q

:

pN

:

%)

b

Y

3

3

N

s

SECTION OF LANTERN E WATCHROON.

PLAN OF LANTERN .

)
(N

o
o~
o/

G

ez N2/569




brs -

U.—.h..ilbka -

YCHAOON .

yIEmN. WA

o

SECTION




APPENDIX O.

DETAILS OF SMOKE PIPE AND SMOKE PIPE SUPPORT, 1901

(Archives, USCG Civil Engineering Unit Providence)
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APPENDIX P.

LOCATION OF WIRELESS TELEGRAPH STATION
AT CAPE COD LIGHTHOUSE, 1903

(Archives, USCG Civil Engineering Unit Providence)

399




5 sage i BInEE

s

- FLOCATION OF WIRELESS TELEGRAIN STATION.
el AT CAPE COD LIGHT HOUSE -
b EQUIFRMENT ORFT. U.S.NAVY Yarmo , BcsTon B e
MmN oy C ESremene, Jr. - May 20 190w, .

omamino Nt 6 D612 NREEIE.

TN gy e, s
> .




APPENDIX Q.

LANTERN LINING AND COWL FOR CAPE COD LIGHT STATION, 1906

(Archives, USCG Civil Engineering Unit Providence)
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APPENDIX R.

DESCRIPTIONS OF CAPE COD LIGHT STATION
1908, 1910, 1922, 1927 AND 1933

(Archives, USCG Civil Engineering Unit Providence)
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4 DESCRIPTION OF LIGHT STATION.

ILLUMINATING APPARATUS, ETC.—Continued.

54. Number of panels in the lens apparatus, . %Mv “““““““““““““

i qo°
55. Number of flash panels, ; arc of each, in degrees, ../

56. Number of elements in each panel of central drum of lons, Mv

7
57. Number of prisms in each panel above central drum of lens, 4.7, are they fixed or flash 77zas

. s
53. Number of prisms in each panel below central drum of lens, :JN‘L are they fixed or flash? §

.3 by revolving Dbelt

number of such panels,

—

60. If by vertical elements, state (a) the number in each panel, - ; and

(b) the number of elements of fixed lens covered by the panel

3

61, If light 1s occulting, state (a) the characteristic, ...

(b) Between what time limits may characteristic be varied without structural changes in

mechanism?

{d) Size of sleeve and amplitude of movement, . !

(e} Axis of rotation of screens, horizontal or vertical, ... ;5 (f) relation of axis

to vertical axis of illuminating apparatus,

(9) Do the screens revolve as parts, or independently, of illuminating apparatus?

(R) If about vertical axis, how many in circumference, ... ; () time required

e

for complote revolution,

(k) how mounted (see Questions 62-G5),

(1) if actuated by clockwork, state order and maker, ...
(m) date made, ... .

If occultation Is effected by valve, state (n) name of maker, ...

(o) pattern,

(p) does it operate reliably? . . . ...

62. If revolving, does the apparatus revolve on chariot wheels, mercury float, or balls:

63. If a chariot, describe it and state the number and size of euch pattern of wheels in it,

DESCRIPTION OF LIGHT STATION. 5

Continued.

ILLUMINATING APPARATUS, ETC.

R 0.
64, If on mercury float, give (a) inside diameter of trough, /\n*\* ,,,,,, ; (b) inside depth of

65,

66,

6. H.oumr and mummmw dimensions of drop tube or weight vcﬁ&hg,. UAN  _ped. iwy

.

trough, —oooceeeen Y2/ —; {e) outside diameter of float, ... > 7./ . ; (d) depth of

float, ... \\\N ........ s (¢) weight of mercury required, in pounds, % 2 “QQ, (f) how often

mercury is renewed ? £/

. If on balls, (a) describe the construction of the ball-raceways, whether they are flat surface or
semicircular or V grooves, ANQX\P\. ;5 (b) is a cage used to separate balls? __T__;
(c) state number of balls, o ; (d) diameter of balls, =

. Clock cord or chain, kind, b ; size, - ; length, - H
how led, i ; diam. and length of clock drum, R

clock weight, < _ROQD pounds.

1
68. Length of time clock will run after one winding, ...:h\.m.s%t?
69. Does clock drive apparatus while being rewound ? gt/
4
70. How is the machinery protected ? % Cearal

How regulated ? @N
g ato

T4

75.

. Lens protector—Is there ong?

. Draft tube leading into ventilator ball--Of what material, diameter, and how fitted and eon-

nected with damper tube when in placs, §|

&Nb&\&\ﬁa\\c‘n\%t \\ cellads. oo

If colored light, (a) how is the color produced ?

(b) state where colored glass is attached, if to illuminating apparatus or to lantern,

768, If colored glass is inside of illuminating apparatus, describe its form, o
77. Red sectors—Between what bearings, true (from seaward), -
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