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FROM HAWAII REGISTER OF HISTORIC PLACES PER HAR §13-198-10(1)

The State of Hawaii Department of Transportation (HDOT) is formally petitioning to
remove the historic property, known as the Falls of Clyde (SIHP # 50-80-14-09700; National
Register of Historic Places #73000659), from the Hawaii Register of Historic Places per
Hawaii Administrative Rules §13-198-10(1), as the qualities which caused the property to be
listed have been lost due to deterioration of the property and the property no longer has
sufficient integrity to covey its historic character.

As there is no application for delisting, we provide a written evaluation with equivalent detail and
analysis prepared Dr. James Delgado of SEARCH, Inc., for the review and consideration by the
Hawaii Historic Places Review Board (Board). Dr. Delgado’s documentation shows that the
property has lost integrity and no longer qualifies as eligible for the Hawaii Register of Historic
Places per HAR § 13-198-10(1).

A recent (April 2023) assessment of the vessel shows the property has deteriorated significantly
and currently poses a safety hazard to the public and surrounding environment. HDOT is
requesting to have the delisting action included for consideration at the August 11, 2023, Board
hearing. Dr. Delgado is planning to attend the August 11, 2023 hearing in person and will be
available to answer any questions by the Board.

A memo was previously provided to the Board detailing the administration history of this effort.
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The property is owned by the Friends of Falls of Clyde (FFOC). HDOT has been in contact with
FFOC throughout this process. FFOC is interested in salvaging features of the property, and HDOT
is in support of this. HDOT is requesting guidance from the Board and/or the State Historic
Preservation Division on this matter.

HDOT is also requesting that should the Board vote to remove the property, that the State Historic
Preservation Officier (SHPO) forward to the Keeper of the National Register of Historic Places
(Keeper) a request to remove the property from the National Register of Historic Places (NRHP).

HDOT will also send a request to the Secretary of the Interior to withdraw the property’s National
Heritage Landmark designation.

Should you have any questions, please contact me at dreanalee.k.kalili@hawaii.gov or (808)
773-5495. Our project team looks forward to working with you, and greatly appreciates your
attention to this matter.

Attachment



THE FOUR-MASTED IRON SHIP FALLS OF CLYDE: EVALUATION OF LOSS OF INTEGRITY AND
RECOMMENDATION FOR DELISTING FROM THE NATIONAL REGISTER OF HISTORIC PLACES

James P. Delgado, Ph.D.
SEARCH, Inc.

May 10, 2023

Figure 1: Bow view of Falls of Clyde, March 2023 (Joseph Lombardi).

Introduction

The 1878-built ship Falls of Clyde is the world’s only surviving four-masted, full-rigged ship. Currently
berthed at Pier Seven in Honolulu Harbor, the ship is now a partially flooded, heavily corroded vessel
with structural failure and a substantial loss of historical and architectural integrity. Listed in the
National Register of Historic Places in 1973 (NRIS 73000569), Falls of Clyde was subsequently studied as
part of the Maritime Heritage of the United States: Large Preserved Historic Vessels Thematic Study in
1988 and was designated a National Historic Landmark (NHL) on April 11, 1989.

The author of this report conducted the evaluation of the ship and prepared the NHL study for Falls of
Clyde in 1988 when then serving as chief of the National Maritime Initiative in the History Division as the
Maritime Historian of the National Park Service. The author has visited the ship periodically since 1988,
the last being a shoreside visit in 2022. The author’s review and understanding of the most recent
survey report (Lombardi 2023) was facilitated by the author’s extensive history with and familiarity with
the vessel.



In 2005, the status of the ship was noted by the NHL Program as threatened due to corrosion of the hull
that weakened the hull’s integrity and caused leaking. The vessel has further deteriorated substantially
in the eighteen years since then. The State of Hawaii commissioned the most recent survey (March
2023), which was undertaken by Joseph Lombardi, AMS (Accredited Marine Surveyor) of Ocean
Technical Services, LLC, who has over four decades of professional experience, including surveys of
National Historic Landmark/National Register-listed historic vessels, including past surveys of Falls of
Clyde. This survey, building on that experience and familiarity with Falls of Clyde, notes that “the scope
of the material condition of the vessel in her present unsafe situation dictates the need for a complete
reassessment to find the alternative for the disposal of the vessel” (Lombardi 2023: 5).

There is a strong risk of the ship sinking. It is leaking and if there is a loss of power, the failure of the
pumps that are keeping Falls of Clyde afloat would lead to catastrophic flooding due to multiple failures
in the lower and upper hull due to holes, failed rivets and patches from previous repairs that are failing,
and the loss of structural and watertight integrity in the bulkheads and tanks. The bow, the lower masts
and the main (weather) deck are also structurally compromised. In some cases, hull plating is now held
in place to the frames with C-clamps. The loss of the ship’s inherent structural integrity will complicate,
if not preclude, the ability of a salvor to raise it without risk of substantial hull failure. If it transitions
from a leaking hulk to a wreck, raising the vessel might require raising it in pieces, effectively
“scrapping” it in place. Because of these factors, it is likely that Falls of Clyde will not survive afloat,
above the water, nor even be intact by 2024.

The loss of the vessel is irreversible and extremely unfortunate if not tragic. It is a unique surviving
sailing craft, and its historic significance is clear. However, the vessel has already lost most of the
qualities, or aspects of integrity that convey its significance, that led to its listing in the National Register
and its designation as a National Historic Landmark. This report, based on observations made by the
author on subsequent visits to the ship since 1988, and the recent March 2023 professional marine
survey, therefore recommends the delisting of Falls of Clyde from the National Register and the
subsequent withdrawal of the NHL designation at this time. The property has ceased to meet the criteria
for listing in the National Register because the qualities which caused it to be originally listed have been
lost or destroyed. The vessel has already been documented by HABS/HAER and that documentation is
archived in the HALS collection at the Library of Congress (HAER-HI-7).
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Figure 2: Profile view of the down-rigged Falls of Clyde (Joseph Lombardi).

Summary of Falls of Clyde’s NRHP/NHL Significance

Falls of Clyde was built in Great Britain in the last quarter of the 19th century during a shipbuilding boom
inspired in part by increased trade with the United States, and made several voyages to American ports,
notably San Francisco and Portland, Oregon, while under the British flag. Sold to American owners in
1898, Falls of Clyde gained American registry by a special act of Congress in 1900. Henceforth the vessel
was involved in the nationally important Hawaiian transpacific sugar trade for Capt. William Matson’s
Matson Navigation Co., a shipping firm of international scope and significance that remains in business
today. Falls of Clyde, the ninth vessel acquired by Matson, is the oldest surviving member of the Matson
fleet. After 1907, Falls of Clyde entered another nationally significant maritime trade, transporting
petroleum as a sailing oil tanker. Specifically modified for the petroleum trade as a bulk cargo carrier,
Falls of Clyde was determined in 1988-1989 to retain integrity of design, materials, and workmanship,
and was designated a National Historic Landmark because of its exceptional national significance as the
oldest surviving American tanker and the only surviving sailing oil tanker left afloat, not only in the
United States but also in the world.

Condition of and Loss of Integrity, 2023

In the National Historic Landmark study for the ship, the author noted in 1988 that Falls of Clyde
retained integrity of design, materials, and workmanship, as represented by the hull, rigging, fittings,
equipment, machinery, and furnishings. What was apparent then but not specifically listed was that the
integrity of those various aspects of Falls of Clyde also contributed to the integrity of feeling. The vessel
had undergone considerable and well- conducted restoration, was in good condition, and was being
professionally managed by the Hawaii Maritime Center. This was on par with the NHL-designated three-



masted ship Balclutha (1886) at Hyde Street Pier at what is now San Francisco Maritime National
Historical Park.

The vessel is now a partially flooded hulk, with some three feet of standing water in its bilges, stripped
of much of its equipment, and badly deteriorated. The ship has insufficient structural integrity to remain
afloat without constant pumping, due to the numerous holes and failed rivets in the hull plating above
and below the waterline, and the failure of the decks to keep water out. The likely failure of and
collapse of the bow, with the water already in the bilges, and with the loss of structural integrity of
transverse bulkheads, there would be rapid and progressive flooding if the hull were to fail or the power
to the external pumps were to be lost. If an attempt was made to raise the hull, should it sink due to loss
of structural integrity in the frame strakes and rivets of the outer hull, and the structural failure of the
transverse bulkheads, there would be a risk of collapse of the masts, and possible collapse of the hull.

Falls of Clyde is effectively a dead ship that has now lost its National Register qualities (integrity) as its
materials, design and workmanship have corroded, and are missing or have failed. As such, it has also
lost its integrity of feeling that was generated by the intact and complete nature of the ship in 1989.

This loss of integrity starts with the rigging of the vessel. As built in 1878, Falls of Clyde was an iron-
hulled, four-masted vessel originally rigged as a ship, later downrigged to a bark, then subsequently
dismasted, and then restored in 1970 to the original ship rig. To be clear, while “ship” can and is used as
a generic term for a vessel, the NHL study specifically focused on the rig in assessing Falls of Clyde as
that of a ship. It is no longer a ship under that definition. It is currently not rigged, with only the lower
fore, main, mizzen and jigger masts standing. In 1988, the author noted in the National Historic
Landmark study that led to designation that the vessel’s masts and rig, which had been cut down and
discarded in 1922 when it had been converted into a fuel barge, had been restored in 1970:

...the masts were replaced with rolled and plug-welded steel joined to the original iron
lowermast sections. New steel lower and topsail yards produced by the Scott-Lithgow
Shipyard in Glasgow, Scotland, the vessel’s builder, and new wooden topgallant and
royal yards, jibboom, and spanker boom turned in Oregon to original specifications, were
installed and the vessel was re-rigged with wire rope in historic fashion (Delgado 1988:
7.3).

The restoration of “the vessel’s hull, equipment, and decks has proceeded since 1968, the only major
areas left unrestored in 1988 are the boilerroom, pumproom, and weather deck. All restoration work has
followed original plans and employs in-kind replacement and adherence to historic technique” (Delgado
1988: 7.3).

The vessel is now, in 2023, a partially flooded hulk, with the topmasts, topgallant masts, yards, booms
and gaffs stowed in a deteriorated condition on the weather deck. There is no running rigging; only
some of the standing rigging that supports the lower masts. The existing down-rigged condition of the
vessel no longer reflects or represents a sailing vessel. The masts are corroding; “bare poles” in sailing
parlance.



Figure 3: Condition and status of standing rigging for the mizzen and jigger masts (Joseph Lombardi).

The bowsprit, a key feature of the vessel and its rigging, was rigged to balance the upward pull of head
stays and the downward pull of bobstays; these were key to maintaining taut support for the masts. The
bowsprit, now also down-rigged, is missing its outer jibboom, jibboom head, martingale and associated
rigging, such as the outer jibboom guys, fore-royal stay, for-topgallant-stay, flying jibboom downhaul,
outer jib-stay, fore-royal-stay, outer-martingale-stay, martingale stay, and martingale backstays. The
bowsprit, supported by its inner-bowsprit guys, are about to fail; “The forward wrought iron margin of
the deck is badly corroded and provides support for the guy wires of the bowsprit. This will give way
shortly with catastrophic failure of bowsprit to follow” (Lombardi 2023: 35).



Figure 4: Bowsprit and guys (Joseph Lombardi).

The loss of much of the standing rigging has an effect on both the structural integrity of the bowsprit
and masts as well as the historical integrity of the vessel as a preserved historic sailing ship.
Compounding the untenable nature of the structural integrity of the masts is the fact that the masts are
all attached to the ship’s keel, and the “bases for the masts at the keel are badly corroded and exerting
additional stress on the hull itself’ (Lombardi 2023: 48). The marine survey recommends “that these four
spars be cut down to the maindeck level before move of ship” (Lombardi 2023: 48).

Figure 5 is a close-up view of Figure 3 and shows the port chainplates that supported the standing
rigging for the mast. This is where the masts will need to be cut, and it is also an area where the loss of
integrity is apparent even now, before the removal of more of the masts and rigging.



Figure 5: Chain-plates on the port side with minimal rigging for the mizzen-mast (Joseph Lombardi).
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Figure 6: Corroded base of the foremast in the bilge, March 2023 (Joseph Lombardi).

The standard reference for the rigging of the types of vessels (Underhill 1946) that Falls of Clyde
represents specifically addresses the style and type of the chain-plates; the rigging of the masts, while
structurally important, was a key aspect of the high standard of integrity that was referenced in the NHL
study:

New steel lower and topsail yards produced by the Scott-Lithgow Shipyard in Glasgow,
Scotland, the vessel’s builder, and new wooden topgallant and royal yards, jibboom, and
spanker boom turned in Oregon to original specifications, were installed and the vessel
was re-rigged with wire rope in a historic fashion (Delgado 1988: 7.3)

The emphasis on the rig reflected the emphasis placed on the significance of properly rigging the masts
stressed by Underhill (1946):

The chain-plates are of round bar iron with flanges forged on their lower ends; the upper
ends are brought up through the teak main-rail, immediately above which they are
forged in a close fitting eye round the bow of a large shackle, which in turn bolts to the
lower end of the rigging-screw. The set of these chain-plates is very important and they
must line up with their respective stays — in both fore and aft and thwart-ship directions
— otherwise they will put undue stress on the main-rail and bulwarks (Underhill 1946:
79).



The wire rope that ran from the chain-plates to rig each mast collectively were known as the shrouds.
These were rigged and looped around the mast top in a specific and precise order. As is seen in Figure 4,
only two shrouds are rigged, with the other chain-plates unrigged and lying slack against the bulwarks.
The complexity of the standing rigging once rigged on the restored Falls of Clyde, which was a factor in
the determination of integrity and significance, is gone.

While down-rigging was a practice employed in maintaining vessels historically as well as historic
vessels, the level of deterioration of both the lower masts, which as noted are at risk of separating from
the keelson and falling, and the various spars stored on the ship, effectively means the down-rigging of
Falls of Clyde, now decades old, reflects the loss of historic integrity. This is specifically related to the
rigged aspects of the vessel that were considered as part of the integrity that led to its listing and
designation. Even prior to the necessity of cutting down the lower masts, which were original to the
1878 construction of the ship, Falls of Clyde is now a hulk, not a ship or bark-rigged sailing vessel.

The structural integrity of the hull, including the decks, also relate to the question of retention of
integrity. As built, modified during its working career, and restored, Falls of Clyde was, as noted in the
NHL study, “built staunchly with iron Z-bar frames and double riveted iron plate laid as inner and outer
strakes” with longitudinal bulkheads, and a teak wood deck overlaid on iron deck beams (Delgado 1988:
7.1). After 1907, it had steel deck plates placed against the bulkheads that topped the steel oil tanks
installed in the hull. Maintaining a metal hull in salt water in any environment is challenging, but it is
especially so in tropical environments, such as Hawaii.

The hull has holes that are the result of corrosion and wastage of the metal. Many of the iron rivets have
failed, with heads missing as well as the body of the rivet as it passes through iron hull plating or
attaches stanchions, knees, gussets and other fittings to the hull and decks. The exterior hull is leaking
through holes both above and below the waterline, and the level of corrosion on the hull below the
waterline has grown “rusticles” of corrosion byproduct that is also seen on shipwrecks. In addition to
corrosion caused by seawater, the main (weather) deck is no longer watertight, and its leaking has also
compromised and caused the failure of the deck below it. The failure of both decks to repel water has
led to the loss of structural integrity for the decks to the extent they are no longer safe to walk on. This
has also allowed water from rain as well as hull leaks to accumulate in the hold, flooding the lower level
of the vessel.



Figure 8: Larger patches cover area where the hull is leaking more substantially, but the loss of up to fifty
percent of hull plating thickness in many areas, lost rivets, and rainwater entering through the decks have
essentially made Falls of Clyde a floating wreck (Joseph Lombardi).



Figure 10: Corrosion has reached the level of complete loss of structural integrity in a number of areas in the hull
and decks (Joseph Lombardi).



Figure 11: Condition of the rudder, March 2023 (Joseph Lombardi).

The condition of the iron and steel components of the vessel that has resulted in the loss of structural
integrity has also negatively impacted the vessel’s integrity of design, materials and workmanship. In
1988, Falls of Clyde as visited and assessed for the National Historic Landmark study was obviously an
older vessel that had undergone modifications to become a sailing oil tanker, and at more than a
century in age, was not a new vessel; it had, however, been restored and was being maintained. The
decks and hull at that time were not in the condition that they are now. The integrity of those major
elements of the ship that were a factor in the determination of integrity and significance is now gone.



Figure 12: Corrosion has opened holes that have accelerated corrosion inside the ship as well as outside of the
vessel (Joseph Lombardi).

Another major aspect of Falls of Clyde as a then well-preserved, restored and professionally maintained
historic vessel and museum ship that had led to its study and designation as a National Historic
Landmark, and updated and expanded on the initial National Register nomination and listing of the ship
in 1973, were the elements and structure added in 1907 when Falls of Clyde was modified and
converted into a sailing oil tanker. Ten riveted steel bulk liquid cargo tanks - five on the port, five on the
starboard side - were built into the ship. The tanks, reinforced by cross braces, are separated into two
levels, with smaller wing or “summer” tanks atop larger tanks. The steel tops of the wing tanks form part
of the weather deck; two 10-foot-wide steel deck sections run from the poop to the forecastle on the
port and starboard sides of the vessel, with the original wooden deck running in a 20-foot-wide section
along the centerline. Each tank is marked by a 3 x 4 x 2.6-foot steel expansion trunk on the steel sections
of the weather deck. Steel ladders running through the trunks provide access to the tank interiors and
control valves.



Figure 13: Interior of one of the tanks (Joseph Lombardi).

The ten riveted steel bulk liquid cargo tanks are all flooded with two to three feet of water, and have
corroded to the point of not being able to be restored; replacement of much of the physical structure of
the tanks would be necessary, especially with as much as 80 (eighty) percent wastage; the physical
condition poses a significant hazard to access and work in the area; “Entry into Tanks is dangerous to
personnel due to wasted access ladders and wasted intermediate platform that are structurally unsafe”
(Lombardi 2023: 78):

The shell plating has been holed in many areas below the waterline with repairs
consisting of wooden plugs, damage control patches and fiberglass/epoxy patches. All
are failing with seepage noted. The forward bulkhead is holed in Tank #1 port. The
forward bulkhead to Tank #1 starboard will be shortly as there are numerous pinholes.
The forward bulkhead is in an unsafe way and could collapse due to heavy weight of the
Boiler Room. Side shell transverse frames, clamps and longitudinals are heavily wasted



with many failed rivet patterns. Vertical deck and horizontal sideshell supports are
heavily wasted or tripped (broken). The overhead floor to the Boiler room is badly holed
indicating a possible failure (Lombardi 2023: 68-78).

The steel bulk liquid storage tanks of Falls of Clyde, corroded beyond restoration and extremely
hazardous to the point of being unsafe for access for further documentation, have lost their integrity of
design, materials and workmanship.

A large pumproom and boiler room were added forward behind an oiltight steel bulkhead during the
1907 conversion of the ship into a sailing tanker. The boiler room, a 20 x 30-foot space, has a single oil-
fired “Scotch” fire-tube boiler, a D.C. dynamo, and a fuel-feed pump. A short smokestack originally rose
above the weather deck from the boiler room; the opening remains in the deck, but the stack had been
removed at the time of the NHL study in 1988.

The pumproom, divided into two levels, contains large feedwater tanks for the boiler on its upper
("tween deck) level. The lower pumproom, in the hold, is reached by a single steel ladder. It contains a
10-inch horizontal reciprocating oil cargo pump and a similar 8-inch saltwater ballast pump, both
manufactured by the George P. Dow Pumping Engine Co. of San Francisco. Steel piping, including pipes
for heating crude oil and molasses cargoes, transfer and discharge pipes, and control valves, line the
pumproom. In 1988, when the author toured the vessel and extensively studied it for consideration as
an NHL, these areas were intact, and only lightly corroded with surface rust as they were the only major
areas inside the ship left unrestored at time. They are now corroded beyond the ability to restore them.

Figure 14: Corroded machinery and piping in 2023 (Joseph Lombardi).

The significance of these spaces and equipment as the only surviving, sailing oil tanker in the United
States (and the world) was a key factor in both the National Register listing and the National Historic



Landmark designation. Because of this, the National Maritime Initiative (now the NPS Maritime Heritage
Program), then under the direction of the author, provided funding for the documentation of the oil
tanker structure and systems on Falls of Clyde by the Historic American Engineering Record (HAER). The
existing documentation for Falls of Clyde (HAER-HI-7) is fifteen sheets of measured drawings: 1) the
locater or main sheet, 2) pumping system, 3) cargo and ballast system, 4) boiler room isometric, 5) tank
venting and steam heating system, 6) upper and lower pump room plan, 7) the inboard profile of the
pump room, 8) the starboard profile of the pump room, 9) the hull section at frame 108, 10) looking aft,
section at bulkhead 99 looking aft, 11) boiler room plan, 12) inboard profile of boiler room and port
tank, 13) starboard profile of boiler room and port tank, 14) starboard profile of boiler room and tank
No. 1, and 15) section at frame 94, looking aft. The sheets are accompanied by 25 photos. The
documentation began in the summer of 1989, but due to a lack of funding was not continued to include
the rest of the vessel.

The condition of these spaces and equipment in March 2023 reflects that restoration did not proceed
after the 1988 study and 1989 documentation, and four additional decades of corrosion, lack of
maintenance, and the regular ingress of both fresh and salt water have degraded the structural and
historical integrity to the point of no return. Safe access to the spaces is compromised by badly corroded
decks, some in danger of collapse, such as in the boiler room (Lombardi 2023: 55), an 80 (eighty) percent
wastage of steel and iron, with some bulkheads essentially thin metal covered with corrosion and no
longer capable of structural support (Lombardi 2023: 64), pumps corroded and “completely wasted,”
(Lombardi 2023: 67) and the piping, an integral part of the pumping system, “dilapidated and badly
broken throughout” (Lombardi 2023: 65).

Figure 15: Corroded and partially flooded tank (Joseph Lombardi).



The other elements of Falls of Clyde that were present were the main deck with the ship’s deck house,
decking, and the deck equipment. The decks, which had not been restored, but were in fair condition
and had their historic appearance in 1988, were given a protective covering of plywood which has now
completely failed, as has the decking beneath it; “The plywood sheathing over the wooden decking on
main deck has failed; the underlying deck is unsafe for personnel” (Lombardi 2023:5).

Figure 16: Main deck and aft deckhouses, spars stowed on deck in March 2023 (Joseph Lombardi).

If the vessel could be saved, which the hull condition indicates cannot be done, the entire deck would
need to be replaced. The various fittings on the deck have failed or are failing due to corrosion. “The
vessel’s bitts, bollards, chocks and mooring hardware are in need of structural support and in many cases
are in danger of carrying away” (Lombardi 2023: 5).
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Figure 17: Bitts that have corroded and are detaching from the deck; this is one example of many (Joseph
Lombardi).



As noted in 1988, the open wood deck is interrupted by the 34-foot forecastle deck, and a 23-foot poop
deck. The forecastle sheltered the crew and the ship’s large patent windlass. The deck is penetrated by
three hatches, and two riveted iron deckhouses which housed the galley, cook and steward’s cabins, and
the young “brassbounder” apprentice bunks also interrupt the openness of the deck. These two houses
are now corroding, open to the elements, with the roofing for them failing. They are also filled with
discarded and deteriorating modern furnishings . The deck is covered with deteriorating spars, as noted,
and reflects the fact that Falls of Clyde is an abandoned, derelict hulk that will sink if power is lost to the
pumps that keep the leaks from filling the hull.

Figure 18: The corroding, dry-rotted and crowded decks of the ship are in danger of collapse and a hazard to
anyone who boards the vessel (Joseph Lombardi).

Figure 19: Significant artifacts are exposed on the deck and deteriorating, including the ship’s figurehead, the
running lights, and the ornate woodwork that covered the steering mechanism on the poop deck (Joseph
Lombardi).



In 1988, the author noted that the poop deck housed a large dining saloon with birdseye maple and
mahogany panels and pilasters, polished brass hardware, and marble sideboard. Cabins for officers and
passengers line the saloon; aft are the master’s stateroom and a stairway leading above into a shelter
house on the poop deck. This joinery (the term for shipboard carpentry) of vessels, starting in the age of
sail, was important; for officers and crew, the cabins and saloon (dining area) of a ship represented the
most that a vessel could offer “in the way of comfort, luxury and beauty. The interiors, always fitted out
in artistic fashion, were to the interior joiner what figureheads were to the woodcarvers — the challenge
and opportunity to indulge and exhibit their consummate skills” (Crothers 2000: 438). This took the form
of paneling that wainscoted bulkheads, embellishing and often sheathing the beams of overhead decks
and cabinetry. As maintained and on display in 1988, this was a key aspect of the overall integrity of the
ship that led to the listing and subsequent designation of Falls of Clyde.

Figure 20: Condition of interior spaces, 2023 (Joseph Lombardi).

These spaces are now open to weather, with freshwater leaks, resulting in dry rot, and filled with rotting
furniture and gear. The marine survey in March 2023 noted that the “varnished wooden veneer in the
main salon is delaminating due to rainwater making its way below decks. The ceiling is also collapsing
due to rot. Much evidence of rain making its way below deck. Portholes to port have been removed
(stolen). Much mildew in all cabins with rot present. Vermin have also used these spaces to enjoy their
cruise! Side ports, windows and doorways open to the weather decks throughout” (Lombardi 2023: 49).
The joinery has been severely compromised, and the qualities inherent in the joinery which caused it to
be originally listed have been lost or destroyed.

The condition of the figurehead is unknown, but its open storage in tropical conditions does not bode
well for its preservation. This artifact and others that are significant aspects of the ship should be
immediately removed, assessed, and if needed, conserved and placed in museum for conservation, and
climate-controlled storage and/or display.

Equipment on the deck includes the Napier patent windlass original to the ship, the Murray Brothers
patent steam apparatus, and the Krough Manufacturing steering gear. The windlass is in fair condition,
but the margin plates that support the apparatus are corroded and delaminating. The windlass is an
important artifact that could and should be saved for museum display or storage, but it will require
conservation and probable repair.
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Figure 21: The windlass under the leaking forecastle deck, 2023 (Joseph Lombardi).

The iron and bronze steering apparatus as surveyed in March 2023 “is intact although the beautiful,
varnished teak cabinetry was removed and stored on main deck in a very deteriorated condition.... The
poop deck stanchions and railings are failing with the underlying wrought iron bases no longer riveted as
these have failed. The fiberglass sheathed fir deck has failed with rotted plywood substrate throughout”
(Lombardi 2023: 47). It is also a significant artifact that could and should be removed and saved for
museum display or storage; it is also potentially at more imminent risk because the “steering flat is
slowly collapsing on the fantail due to the weight of the steering gear and degradation of the vessel’s
structure” (Lombardi 2023: 6). As noted, the woodwork that covered it, stored exposed on the open
deck, has deteriorated and may not be savable. Fortunately, the ship’s wheel, a significant artifact, has
survived because it was stored below deck in the pump room.



Figure 21: The Krough Manufacturing Co. steering apparatus on the decayed, collapsing poop deck (Joseph
Lombardi).

Figure 22: The ship’s wheel in the pump room, 2023 (Joseph Lombardi).

Comparative Assessment of Other Delisted National Register Listed and Withdrawn National Historic
Landmark Vessels

As of May 2023, there are five NHL-designated historic ships that have had their designations withdrawn
and which have also been delisted from the National Register. As well, two National Register-listed
vessels that have been delisted offer pertinent examples. These two are the 1846/1847-built schooner



Alvin Clark, a wooden wreck that sank in the cold freshwater of Lake Michigan in 1864. Rediscovered
and raised intact and in excellent condition in 1969, the schooner was displayed ashore, but began to
deteriorate. Listed in the National Register in 1974, the remains of the schooner were demolished in
1994. The ship, no longer extant, was delisted in June 2020.

The Independence-class carrier USS Cabot, the sole floating survivor of its class of World War Il
emergency-built small carriers, was brought to New Orleans for preservation and display in 1988 and
designated a National Historic Landmark in 1990. Preservation efforts failed, and the carrier was sold by
the United States Government for scrapping in November 2000. Towed to Brownsville, Texas, it was
scrapped, and the NHL designation was withdrawn in August 2001.

The 1923-built fireboat Deluge, the oldest fireboat of the Port of New Orleans, and then the second
oldest fireboat in the United States was designated a National Historic Landmark in 1989. Sold by the
City of New Orleans to a private owner in 2000, by 2008, Deluge was documented as a partially sunk,
badly rusted hulk in the backwaters of the port. The vessel was reportedly scrapped after Hurricane
Katrina. Efforts to contact the owner and determine the status of the vessel were unsuccessful. The
National Park Service prepared a report recommending withdrawal of the NHL designation “because it
has ceased to meet the criteria for designation because the qualities which originally led it to be
designated, have been destroyed,” which was approved by the National Park System Advisory Board in
August 2022.

The 1944-built minesweeper USS Inaugural (ANM-242), served in the last months of World War Il, and
was designated a National Historic Landmark in 1986. Preserved afloat at St. Louis, Missouri, Inaugural
was torn loose from its moorings by floodwaters in 1993. The hull was breached, and Inaugural sank
near the riverbank, coming to rest on its side. Intact, but damaged, rusted and deteriorating, the
museum and the city determined that the vessel could not be saved and restored and was
unsalvageable. The NHL designation was withdrawn in August 2001 because it had ceased to meet the
criteria for designation. Twenty years later in 2021, the hulk of USS Inaugural, badly rusted was still
visible at the site of its sinking at low water with substantial portions of the hull and part of its
superstructure cut away by salvagers.

The 1924-built, steel-hulled sidewheel steamer President, built for and operated on the Upper
Mississippi River, was designated a National Historic Landmark in 1989 as the last surviving Western
Rivers sidewheel excursion steamboat. Retired from service and modified into a floating casino with its
sidewheels removed, President was sold in 2009 for relocation to another site. The dismantled hull was
to be placed atop concrete piers in an artificial lake where it would be displayed. It remains dismantled
and unrestored in 2023. The loss of historic integrity led to the withdrawal of the NHL designation and
delisting from the National Register in 2011.

The 1933-built, steel-hulled tugboat Huntington, built at the Newport News Shipbuilding and Drydock
Company yard for service at the yard, was retired and placed ashore for preservation and display in
1992. Listed in the National Register in 1999, it was scrapped in 2010, with the pilothouse being
retained for preservation. The National Register listing was removed in 2017.

The 1915-built, wooden-hulled steam schooner Wapama, the last of some 225 of these uniquely Pacific
Coast craft, was a museum vessel at San Francisco Maritime National Historical Park, where it had been
restored after being saved from scrapping in 1958. Listed in the National Register in 1973, it was



designated a National Historic Landmark in 1984. The structural integrity of the hull led to the decision
to place Wapama on a barge in 1980. Plans to restore the hull were unfortunately deferred until the
vessel could no longer be saved. The National Park Service documented the vessel for the Historic
American Engineering Record, and dismantled Wapama in August 2013. The triple expansion marine
steam engine was preserved. The National Historic Landmarks designation was withdrawn in February
2015.

Conclusions

As noted in the summary at the beginning of this report, the loss of the vessel is irreversible and
extremely unfortunate if not tragic. It is a unique surviving sailing craft, and its historic significance is
clear. However, the vessel has already lost the qualities, or aspects of integrity, that convey its
significance, which led to its listing in the National Register and its designation as a National Historic
Landmark. This report, based on observations made by the author on subsequent visits to the ship since
1988, and the recent March 2023 professional marine survey, recommends the delisting of Falls of Clyde
from the National Register and the subsequent withdrawal of the NHL designation at this time. The
property has ceased to meet the criteria for listing for listing in the National Register because the
qualities which caused it to be originally listed have been lost or destroyed as noted in 36 CFR § 60.15.

Additional documentation, such as LiDAR or 3-d laser scanning, could be pursued to add to the HAER
documentation that exists in the HALS collection at the Library of Congress. For example, SEARCH has
worked on this and are familiar with the most recent mitigation measures, having completed one for
another NHL ship this past winter using both LiDAR and additional photography. The caveat for Falls of
Clyde is the risk of boarding and accessing the ship in the condition it is in. The author recommends
saving and preserving the figurehead, windlass, steering gear and the ship’s wheel; the running lights
and other artifacts stored on the ship that should be assessed and saved for museum display or storage.
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1. Name of Property
historic name  Falls of Clyde

other names/site number

2. Location

street & number Pier 7 L_I not for publication

city, town  Honolulu L vicinity

state Hawaii code HI county  Honolulu code (03 zip code

3. Classification

Ownership of Property Category of Property Number of Resources within Property

private ] building(s) Contributing Noncontributing

[ public-local [ district buildings

[ public-State [ Isite sites

] public-Federal structure 1 structures
] object objects

Total
Name of related muitiple property listing: Number of contributing resources previously

listed in the National Register ___ 1

4. State/Federal Agency Certification

As the designated authority under the National Historic Preservation Act of 1966, as amended, | hereby certify that this

nomination D request for determination of eligibility meets the documentation standards for registering properties in the
National Register of Historic Places and meets the procedural and professional requirements set forth in 36 CFR Part 60.
In my opinion, the property D meets [:] does not meet the National Register criteria. D See continuation sheet.

Signature of certifying official Date

State or Federal agency and bureau

In my opinion, the property [Imeets [_]does not meet the National Register criteria. [ see continuation sheet.

Signature of commenting or other official Date

State or Federal agency and bureau

5. National Park Service Certification

1, hereby, certify that this property is:

[Jentered in the National Register.
E] See continuation sheet.

[Idetermined eligible for the National
Register. D See continuation sheet.

Ddetermined not eligible for the
National Register.

[ lremoved from the National Register.
Dother, (explain:)

Signature of the Keeper Date of Action



6. Function or Use

Historic Functions (enter categories from instructions)
Transportation--Water Related

Current Functions (enter categories from instructions)
Museum

7. Description

Architectural Classification
(enter categories from instructions)

N/A

Materials (enter categories from instructions)

foundation N/A

walls N/A

N/A
roof N/A
other N/A

Describe present and historic physical appearance.

The 1878 four-masted ship Falls of Clyde is a floating exhibit

moored in Honolulu harbor.

Located at the Hawaii Maritime Center

off Pier 7, Falls of Clyde was rescued from destruction, moved to
Honolulu and first restored and opened to the public in 1968.
Since then, the vessel has undergone continual restoration.

Falls of Clyde is listed in the National Register of Historic
Places at a National level of significance.

FALLS OF CLYDE AS BUILT AND MODIFIED

As built in 1878, Falls of Clyde is an iron-hulled, four-masted

vessel originally rigged as a ship,

later downrigged to a bark,

subsequently dismasted, and then restored in 1970 to her original
ship rig. Falls of Clyde is 266.1 feet in length, with a 40.0-
foot beam and a 23.5-foot depth of hold. Falls of Clyde is
registered at 1,807 gross and 1,741 net tons. [1] Built
staunchly with iron Z-bar frames and double riveted iron plate
laid as inner and outer strakes, Falls of Clyde was rated 100A1
by Lloyd's of London, the highest rating the conservative
maritime insurance firm could provide. Falls of Clyde was built

to the British medium clipper model.

Slower sailers than the

sleek tea clippers of the 1860s and 70s, the fuller-bodied medium

[x] See continuation sheet



8. Statement of Significance

Certifying official has considered the significance of this property in relation to other properties:

[Inationally [ ] statewide [ Jiocally
NHL: CRITERIA 1,4

Applicable National Register Criteria [ JA [ 1B [ ]Jc []D

Criteria Considerations (Exceptions) [ JA [ ]8 [Jc [Jpo [Je [JF e

Areas of Significance (enter categories from instructions) Period of Significance Significant Dates
Architecture-Naval 1878-1922 1878
Commerce 1878-1922
Engineering 1907 1907
Transportation
NHL XTI-L: Business-Shipping and Trans- Cultural Affiliation

portation

NHL, XTT-A2. Business-Extractive or Mining

Industries/Petroleum Related Industries

Significant Person Architect/Builder
Russell & Company

State significance of property, and justify criteria, criteria considerations, and areas and periods of significance noted above.

The 1878 ship Falls of Clyde is the world's only surviving four-
masted full-rigged ship. Built in Great Britain in the last
quarter of the 19th century during a shipbuilding boom inspired
in part by increased trade with the United States, Falls of Clyde
made several voyages to American ports, notably San Francisco and
Portland, Oregon, while under the British flag. Sold to American
owners in 1898, Falls of Clyde gained American registry by a
special act of Congress in 1900. Henceforth she was involved in
the nationally important Hawaiian transpacific sugar trade for
Capt. William Matson's Matson Navigation Co., a shipping firm of
international scope and significance that continues in business.
Falls of Clyde, ninth vessel acquired by Matson, is the oldest
surviving member of the Matson fleet. After 1907, Falls of Clyde
entered another nationally significant maritime trade,
transporting petroleum as a sailing oil tanker. Specifically
modified for the petroleum trade as a bulk cargo carrier, Falls
of Clyde retains integrity of design, materials, and workmanship,
and is of exceptional national significance as the oldest
surviving American tanker and as the only surviving sailing oil
tanker left afloat not only in the United States but also in the
world.

The preceding statement of significance is based on the more
detailed discussion that follows.

See continuation sheet
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DSee continuation sheet
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(] Other State agency
l:l Federal agency
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Other

Specify repository:
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[ ]see continuation sheet

Verbal Boundary Description

A1l that area encompassed within the extreme length and breadth of the vessel.

[]see continuation sheet

Boundary Justification

The boundary encompasses the entire area of Falls of Clyde as she floats

at her berth.

E:] See continuation sheet
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clippers made fair passages with greater capacity than the
earlier clippers. [2] Full-rigged on her fore-, main-, mizzen-,
and jiggermasts, Falls of Clyde was rigged with royals over
single topgallants. In 1899 the vessel was downrigged to a bark;
the squaresail yards on the jiggermast were replaced with a
spanker boom and gaft which increased the vessel's
maneuverability, an asset when sailing along a coastline.

Typical for the period and type of construction, Falls of Clyde
was rigged with wire rope.

The vessel, built for the general carrying trade, had a large
open wood deck interrupted only by three hatches, and two riveted
iron deckhouses which housed the galley, cook and steward's
cabins, and the young "brassbounder" apprentices. Falls of Clyde
has a 34-foot forecastle deck and a 23-foot poop deck. The
forecastle sheltered the crew and the ship's large patent
windlass. The poop housed a large dining saloon with birdseye
maple and mahogany panels and pilasters, polished brass hardware,
and marble sideboard. Cabins for officers and passengers line
the saloon; aft are the master's stateroom and a stairway leading
above into a shelter house on the poopdeck. Also on the poop
deck is the ship's wheel and wheel box, binnacle, and an ornate
skylight for the dining saloon. Similar to other British
deepwatermen of the period, Falls of Clyde is a well-built vessel
with a workable combination of speed, cargo capacity, and ease
and economy of operation.

Between 1898 and 1901 Falls of Clyde underwent modification after
her sale to American owners and entry into service as a Hawaiian
transpacific passenger and freight-carrying vessel. These
modifications, in addition to re-rigging Falls of Clyde as a
bark, included removing the crew quarters from the forecastle and
building a wooden deckhouse forward with galley, accommodations
for 12 men, and a cabin for the cook and steward. The forecastle
was then converted into an icehouse for fresh provisions. With
the relocation of the galley, a steam—-powered donkey engine was
installed in the iron deckhouse that had originally housed the
galley. A small wooden shelterhouse was added to the poopdeck
for passenger comfort. [3]

In 1907 Falls of Clyde was once again modified when she was
converted into a sailing oil tanker. Ten riveted steel bulk
liquid cargo tanks, five on the port, five on the starboard side,
were built into the ship. The tanks, reinforced by cross braces,

SEE CONTINUATION SHEET
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are separated into two levels, with smaller wing or "summer"
tanks atop larger tanks. The steel tops of the wing tanks form
part of the weather deck; two 10-foot wide steel deck sections
run from the poop to the forecastle on the port and starboard
sides of the vessel, with the original wooden deck running in a
20-foot wide section along the centerline. Each tank is marked
by a 3- x 4- x 2.6-foot steel expansion trunk on the steel
sections of the weather deck. Steel ladders running through the
trunks provide access to the tank interiors and control valves.

A large pumproom and boilerroom were added forward behind an oil-
tight steel bulkhead. The boilerroom, a 20- x 30-foot space, has
a single oil-fired "Scotch" fire-tube boiler, a D.C. dynamo, and
a fuel-feed pump. A short smokestack originally rose above the
weather deck from the boiler room; the opening remains in the
deck, but the stack has been removed. The pumproom, divided into
two levels, contains large feedwater tanks for the boiler on its
upper (' tween deck) level. The lower pumproom, in the hold, is
reached by a single steel ladder. It contains a 10-inch
horizontal reciprocating o0il cargo pump and a similar 8-inch
saltwater ballast pump, both manufactured by the George P. Dow
Pumping Engine Co. of San Francisco. Steel piping, including
pipes for heating crude oil and molasses cargoes, transfer and
discharge pipes, and control valves, line the pumproom. [4]

After 1907 the vessel underwent little change until after 1922,
when her yards, royals, and topmasts were sent down and Falls of
Clyvde was converted to a fuel-oil barge and floating gasoline
depot. The lower masts were later cut down to just above the
weather deck and the bowsprit was removed. In 1970 Falls of
Clyde's rig was restored. During restoration the masts were
replaced with rolled and plug-welded steel joined to the original
iron lowermast sections. New steel lower and topsail yards
produced by the Scott-Lithgow Shipyard in Glasgow, Scotland, the
vessel's builder, and new wooden topgallant and royal yards,
jibboom, and spanker boom turned in Oregon to original
specifications, were installed and the vessel was re-rigged with
wire rope in a historic fashion. Restoration of the vessel's
hull, equipment, and decks has proceeded since 1968; the only
major areas left unrestored in 1988 are the boilerroom, pumproom,
and weather deck. All restoration work has followed original
plans and employs in-kind replacement and adherence to historic
technique. [5]

SEE CONTINUATION SHEET
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NOTES
1
Lloyd's Register of British and Foreign Shipping.... {(London:

Lloyd's, 1885) n.p.; Falls of Clyde was registered with official
number 80436.

2
Basil Lubbock, The Last of the Windjammers (Glasgow, Scotland:
Brown, Son & Ferguson, 1927), Vol. I, p. 244.

3
Capt. James Kleinschmidt, "Survey Report No. 3-JK: Survey of the
Ship Falls of Clyde," (1987) typescript on file at the Hawaii

Maritime Center, Honolulu, p. 3.

4

Ibid., p. 2. Also see Fred Klebingat, "The Falls of Clyde," The
Annual Dog Watch, No. 14 (1957) pp. 59-60, and the Hawaii
Maritime Center, "The Last Sail-Driven 0il Tanker: A Proposal to
Restore Her Pumproom and Associated Tanker Elements,

typescript on file at the Hawaii Maritime Center, Honolulu.

5
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CONSTRUCTION AND EARLY CAREER OF FALLS OF CLYDE

The Clyde River shipbuilding firm of Russell and Co., a scarcely
five-year-old concern in 1878, built more than 500 iron and
steel-hulled squareriggers at their Glasgow, Scotland yard. By
1883, the firm was noted as having "already acquired an excellent
reputation, more especially for the large and splendid sailing
ships which they have turned out from year to year." [1] In 1878
Russell and Co. laid down and launched the first of nine four-
masted vessels they would build for the Glasgow Falls Line of
Wright and Breakenridge. The fleet, named for Scottish
waterfalls, commenced with Falls of Clyde. Built for trade
between Britain and India, theship also journeyed into the
Pacific, stopping at Melbourne, Australia; Auckland, New Zealand;
Bangkok; Hong Kong; Shanghai; Portland, Oregon; and San
Francisco. Launched in response to a shipping boom in Great
Britain, Falls of Clyde was specifically designed to carry bulk
cargoes quickly and cheaply. In 1886, on the occasion of the
ship's arrival in New Zealand, the editors of the Auckland Star
stated:

Four-masted vessels are rapidly coming into
favour, they being found to be equally as handy
and as cheap in their working as the o0ld three-
masters, whilst at the same time larger hulls,
and consequently greater carrying power, are also
obtained, two most important matters in these
days of cheap rates. As a proof of the carrying
power of these vessels, it may be mentioned that
the Falls of Clyde has on board some 3500 tons of
general cargo, of which some 3000 tons are for
this port.... [2]

Carrying cargoes such as cement, Jjute, iron, grain, and general
merchandise, Falls of Clyde principally plied her trade as an
"Indiaman." Her maiden voyage, commencing at Greenock, Scotland,
on April 20, 1879, brought Falls of Clyde to Karachi and thence
back to London on December 18 of the same year. Over the next
few years, the ship also sailed to Rangoon, Calcutta, and Bombay.

While continuing to trade as an Indiaman, Falls of Clyde made 10
voyages to American ports while under the British flag. Sailing
to San Francisco, and Portland, Oregon, for wheat, Falls of Clyde

SEE CONTINUATION SHEET
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also made one voyage to New York. The voyages to San Francisco
were particularly important, for they involved the ship in one of
the United States and Britain's most significant maritime trades,
the California grain trade. By the mid-1850s many gold-seeking
migrants to California had turned from the placers to another
profitable aspect of the Golden State-—-agriculture and ranching.
The great Central Valley was planted with wheat, which flourished
in the hot, dry climate the valley offered. Gradually wheat
crops increased, and by 1854 there was a sufficient surplus to
allow for the first export, by ship., of wheat abroad. The wheat
business boomed, beginning in 1858 when one astute San Francisco
merchant, Isaac Friedlander, commenced buying up crops and
exporting them to grain-hungry Europe and Britain in a fleet of
ships he chartered for the purpose. In 1860, the wheat harvest
was 5,928,470 bushels, "nearly five times the production of the
rest of the United States west of the Rockies." [3] The amount
exported each year increased, and by 1875 the entire Central
Valley had become "a vast wheat growing empire, with great
ranches, 20,000 acres in extent, planted to the crop year after
vyear." [4] Historian Gerald Nash commented

Wheat proved to be as great a boon to California's
economy as gold had been in an earlier era.
California produced a hard, dry, and unusually white
wheat that became particularly popular on the
Liverpool Corn Exchange. Environment,
entrepreneurship, and technology combined to support
the claim of the editor of the California Farmer in
1869 that "California is now esteemed the granary of
the world"....the initiative for California's entry
into world wheat markets was taken by a restless
group of San Francisco merchants in 1860, spurred by
what they considered to be the state's isolation from
lucrative eastern and international marketing
outlets. After more than a decade of strenuous
efforts, by 1875 they succeeded in capturing a large
share of the British wheat trade. [5]

To carry California's wheat to market, businessmen devised a
system of waterborne and rail transport. From the valley, wheat
was taken by wagon or rail to the Sacramento and San Joaquin

SEE CONTINUATION SHEET
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Rivers, and thence down to the bay and the grain port of Port
Costa on Carquinez Strait, or into San Francisco. There, large
numbers of vessels, known colloquially as the "wheat fleet,"”
called to discharge their bulk cargoes and load sacks of wheat
grain.

The United States' merchant fleet boomed in response to the
trade, with large "downeasters" built at east coast yards sailing
round Cape Horn for California. Yet the largest number of
vessels came from 14,000 nautical miles away. From Great
Britain, a large number of iron, and later steel-hulled large
capacity ships, also built for speed and economy of handling,
were launched and sent to California since the trade demanded
vessels that made good time, carried as much cargo as possible,
and required small crews. The British medium clippers, or
deepwatermen, of the 1870s and 1880s answered admirably to the
purpose. In 1881-1882, for example, a record harvest in
California resulted in a fleet of 559 vessels carrying more than
1,000,000 tons of wheat sailed out the Golden Gate; only 154 were
American-flag ships. [6] Falls of Clyde made voyages to San
Francisco in 1886, 1888, 1892, 1895, and 1898. She also sailed
up the Columbia River for Wiamette Valley wheat, calling at
Astoria and Portland, Oregon, in 1893 and twice in 1897. On
November 30, 1897, for example, the Portland Oregonian reported
that "two more good sized wheat cargoes cleared at the custom-
house yesterday, and will go down the river this morning. The
vessels were the British bark Principality, with 95,768
bushels...and the British ship Falls of Clyde, with 100,290
bushels of wheat valued at $82,739....Both of the vessels are for
Queenstown or Falmouth for orders." (7]

Falls of Clyde made her last voyage under the British flag from
London to San Francisco in 1898, arriving at the latter port on
November 15. Within a month the vessel was sold through
intermediaries to Capt. William Matson of San Francisco. On
December 21, 1898, the San Francisco Call reported that "the
master and crew left the vessel yesterday and her new owners will
proceed to get her ready for the Hawaiian trade. The yards are
to be taken off her jiggermast and she will be turned into a
four—-masted bark." Matson, a Swedish emigrant to the United
States in 1864, arrived in California in 1867 as a merchant
seaman. In 1882 Matson and partners acquired the schooner Emma
Claudina, Matson's first sea command and progenitor of a fleet of
sailers, steamers, liners, and freighters. The signing of a

SEE CONTINUATION SHEET
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reciprocal trade treaty between the United States and the Kingdom
of Hawaii in 1876 opened the Hawaiian islands to large-scale
trade and paved the way for the introduction of Hawaiian cane
sugar to the United States. Among the shipping lines created by
the booming sugar trade was Matson's. Matson, teaming with
California and Hawaii sugar magnate Claus Spreckels, particularly
profited.

As his business boomed, Matson acquired additional larger ships;
the ninth vessel to be added to the fleet was Falls of Clyde. [8]
The vessel gained American registry through shrewd manipulation
on Matson's part. According to U.S. law, Falls of Clyde needed
American registry to trade between American ports, a right denied
to foreign-built and registered vessels. This problem surfaced
for American owners of foreign bottoms with the annexation of
Hawaii as an American territory in July 1898. Only a major
rebuilding at a port in the U.S. would bring American registry,
so Matson, like other shipowners, sought and obtained temporary
Hawaiian registry in the hope that Hawaiian vesselswould be
"grandfathered" into American-register ships. When this strategy
failed, lobbying added language to the 1900 organic act
establishing the territory of Hawaii that specifically granted
U.S. registry to certain vessels, including Falls of Clyde. [9]

Falls of Clyde first arrived in Hawaii in January 1899 under the
guise of her temporary Hawaiian register. The Hawaii Herald
commented upon her arrival. "The four-masted iron ship Falls of
Clyde, floating the Hawaiian flag...has reached Honolulu. She is
the first four-masted iron ship with yards on each mast that ever
came into the harbor flying the Hawaiian flag." [10] Falls of
Clyde had been sent to obtain a permanent register. When denied,
the ship nonetheless returned to San Francisco. There she was
modified by Matson to carry passengers. The vessel, downrigged
to a bark, sailed for Hilo on June 6, 1899. For the next eight
vyears, Falls of Clyde carried assorted freight, livestock, and
small numbers of passengers between San Francisco and Hilo,
usually sailing on a monthly schedule. The bark returned to San
Francisco laden with sugar and passengers. Typical notations of
the vessel in the Hilo Tribune included exhortations to "all
persons who intend to take passage by her...to reserve their
stateroom at once as the passenger list will be a large one." On
August 1, 1902, another notice announced that "Falls of Clyde
sailed Tuesday with the following cargo: 3234 bags of Olaa sugar,

SEE CONTINUATION SHEET
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3000 bags of Hilo sugar, 5000 bags Hakalau, 11950 bags Waiakea,
and 7301 bags of Pepeekeo sugar; 2 cases ribbons, 20 pkgs.
household goods and 12 bags of coffee." [11]

FALLS OF CLYDE AS A SAILING OIL TANKER

In 1905, a group of 45 independent o0il producers formed the
Associated 0il Co. of California. Captain Matson, while a
speculator in the petroleum trade, sold his shares and some real
property, including one Matsonsteamer and four company sailers,
notably Falls of Clyde, to Associated. The sale of the sailing
ships cleared the way for steamers on the Matson Line and
commenced a new career for Falls of Clyde. On March 26, 1907,
under tow of the Matson steamer Hilonian, the bark left for San
Francisco and conversion into a sailing oil tanker for her new
owners. The use of sailing vessels in the petroleum trade was
not unusual; a number of ships were converted to tanker use or
specifically built for the trade. However, most carried case
0il, usually refined products, in tins packed in wooden cases and
handled like any other cargo. Very few vessels were modified
like Falls of Clyde to become bulk cargo tankers. Of all of
these vessels, only Falls of Clyde survives. In 1907, ten large
steel o0il tanks were installed in her hold, steam pumps were
added, and a portion of the ‘tween deck was left open for case
oil and barrels. Falls of Clyde retained her bark rig. The
vessel's conversion was completed early in 1908, and on February
21, 1908, the bark was re-registered with the Associated 0il Co.
of San Francisco as her new owners. The vessel's capacity was
19,000 barrels, but she reportedly usually loaded only 17,500
barrels of o0il in her tanks and "1,200 steel drums of 100 gallons
capacity, filled with gasoline, in the ‘tween deck." [12]

The late Capt. Fred Klebingat, a Cape Horn sailor, master, and
treasure trove of maritime lore, worked as mate aboard Falls of
Clyde in 1916-1917. He later reminisced:

For many years the Falls of Clyde and her running
mate Marion Chilcott came to San Francisco only
to refit. They loaded oil at an outside port
near Santa Barbara, Gaviota....They loaded always
for Honolulu, returning in ballast....When I
joined the Clyde as chief mate early in 1916 the
run was changed; she then traded regularly to San

SEE CONTINUATION SHEET
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Francisco, loading fuel oil and gasoline in drums
for Honolulu, and returning with molasses....She
was a handy ship, the mate and one watch could

make her do their bidding....While in the Hawaii
trade she carried master, two mates, pumpman,
carpenter, cook, cabin boy, and ten A.B.'s....She

handled like a boat...only beating in close
quarters we would have the steam up and haul the
yards around....She traveled 12 knots very easily,
and I have seen her logging 14 and over many a time.
In the two years I was in the vessel I never saw a
ship which could keep up with her. [13]

Falls of Clyde continued in the petroleum trade between
California and Hawaii, making anywhere from five to nine voyages
per yvear until 1920. That year the bark was sold to G.W. McNear
of San Francisco and fitted out for a voyage to Denmark with a
cargo of case o0il. Sailing from San Francisco on January 31,
1920, Falls of Clyde arrived at Kolding, Denmark, on June 6.
Clearing for Beaumont, Texas, on June 18, the vessel arrived
there on August 26 and quickly sailed for Port Arthur. Loading a
cargo of Texas oil, Falls of Clyde sailed once again across the
Atlantic, departing on September 4 and arriving at Kobenhaven on
November 12, 1920. Returning to Texas in February 1921, Falls of
Clyde was sold to new owners, the General Petroleum Co. of San
Francisco, in March 1921. Under General Petroleum's flag she
made one last voyage in the trade under sail, clearing for Buenos
Aires by way of Tampico, Mexico, in the summer of 1921.

Returning to Tampico on August 21, 1921, Falls of Clyde was laid
up, and in December of that year was still moored in Tampico
harbor.

In January 1922 Falls of Clyde cleared Tampico and was towed
through the Panama Canal to San Pedro, California, arriving there
on February 28. At San Pedro, she was stripped of her yards,
topmasts, and royals, and converted into a fuel barge for General
Petroleum. On March 27, 1922, under tow by the steamer Yorba
Linda, the former bark left San Pedro for Ketchikan, Alaska, by
way of Seattle. For the next 37 years, Falls of Clyde served as
"a floating filling station in Ketchikan....securely moored to
their [General Petroleum's] dock...she goes up and down with the
tides, a convenient platform for servicing fishing boats in need
of fuel." [14] The manager of the vessel lived aboard Falls of
Clyde with his family in the saloon and cabins.

SEE CONTINUATION SHEET
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RESCUE AND RESTORATION

In 1959, the General Petroleum Co., reorganized as Socony-Vacuum
(now Mobil 0il), developed new shore facilities at Ketchikan.
Falls of Clyde, no longer needed, was sold to William W. Mitchell
of Ketchikan, towed to Seattle, and laid up. Between 1959 and
1963 several efforts were made by Capt. Fred Klebingat, Karl
Kortum, Robert Weinstein, Harold Huycke, and others to save the
ship from her projected fate of being scuttled as a breakwater.
In the spring of 1963, as the end of Falls of Clyde seemed
imminent, a groupivic-minded Hawaiians, including John

Wright and Robert Krauss, aided by funds from the Matson
Navigation Co. and donations including money raised by school
children, suceeded in purchasing Falls of Clyde. Towed to Hawaii
by the US Navy tug Moctobi, Falls of Clyde arrived to an
enthusiastic reception in Honolulu in November 1963. [15]
Restoration of the vessel proceeded to the point where she was
opened to the public in 1968. Remasted in 1970 and subsequently
rerigged, Falls of Clyde was operated at Pier 5 by the Bernice P.
Bishop Memorial Museum. Recently turned over to the new Hawaii
Maritime Center and moved to Pier 7, Falls of Clyde is now the
centerpiece of a major new maritime museum. Rerigged as the
full-rigged ship she was when launched in 1878, restoration of
the vessel continues as Falls of Clyde passes her 110th birthday.
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FALLS OF CLYDE, Honolulu, Hawaii —_—
National Park Service Photograph by
James P. Delgado, 1988
Hawaii Maritime Center, Inc.
Horizontal salt-water ballast pump in tanker
pump room.
Photo #10
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FALLS OF CLYDE

PREAMBLE
The outline for this survey shall include the following:

The vessel was surveyed on the exterior from truck to the vessel’s waterline with all weather-deck
spaces (where visible or accessible) to be reported on within the body of this text. The underwater
appendages were not inspected at time of survey.

The interior spaces were also inspected (where possible) and the report shall follow the same
format as the topsides where each space will be reported on with embedded digital image(s)
where appropriate. An attempt will be made to identify and differentiate original from modified
structure where possible.

Deck and interior spaces follow the vessel’s plans; segmented portions of those plans will be
incorporated within this report as needed to aid the reader during the narrative. Frame locations
will be given where appropriate. The undersigned shall attempt to outline the lay-out of the
interior habitability spaces as appropriate within the body of this report.

Observations that are deemed of interest or are highly in need of immediate attention will be in
bold type. Items needing repair/replacement are also noted in this style throughout the body of the
report and should be considered ‘Recommendations’ for immediate action. Items listed in the
Executive Summary and as items mentioned though-out the ‘Hull Survey’ report body are
considered ‘Recommendations’. This will obviate the need for a separate ‘Recommendations’
section.

Recommendations/observations shall be made in bold type within each space.

Structural damage or a situation that could lead to serious injury requiring immediate attention,
either to visitors or to ship’s company, shall be denoted in bold, red type.

Color photographs within the ‘Hull Survey’ section are attributed to the undersigned.

Other photographs and copies of drawings are attributed to the Bishop Museum of Honolulu,
Hawaii.



FALLS OF CLYDE

EXECUTIVE SUMMARY

The sailing vessel FALLS OF CLYDE is a signature vessel in the annals of the early merchant
marine trading between the continental United States and the Hawaiian Territory; she signifies the
end of a great experiment in the early conversion of ships to carry oil in bulk (as opposed to the
early carriage of oil in barrels) by the Matson Lines at the turn of the 20 century.

FALLS OF CLYDE represents the sole surviving four masted, wrought iron sailing tank vessel
from the windjammer days of sail. That she has survived at all attests to her quality construction,
good fortune and luck.

—‘a%_-k__!

FALLS OF CLYDE, at the Railroad Pier, Honolulu, 1917.

There is no question that this ship has historic significance which plays to an international and
regional audience. She is the last intact four masted wrought iron barque that may be readily
viewed and inspected by both the visiting public and maritime researchers. Her original design was
of the standard iron square rigger rigged as a ship; her rig was later revised to a barque
configuration with the removal of square yards from the jigger mast and fore and aft sails added.
This class of ship were sold off and modified many times during their long careers. Her cargo
carrying duties also changed from general bulk cargo and passengers to be re-configured with her
cargo holds compartmentalized into five main tanks with a centerline bulkhead that allowed ten
different tanks, five per side of the centerline with loading hatches on deck and the installation of
a boiler room forward to power her cargo discharge pumps and associated cargo piping below
decks.



FALLS OF CLYDE

EXECUTIVE SUMMARY (cont.)

FALLS OF CLYDE'’s final mooring at Honolulu is a testimonial to the foresight of the regional

and local community that fought for her to be saved and moored for future generations. She, and
her many sister ships, were designed in a time when manpower was plentiful and an acceptable

norm. Her annual costs for maintenance and manning requirements were a penalty that her many
owners were willing to pay for her continued presence on ocean service.

Now that she had been saved and previously restored (to a rather high order) as a historic
property, the real work of maintaining the ship on an annual basis was not carried out with
periodic maintenance cycles with periodic drydocking deferred due to a variety of reasons. The
scope of the material condition of the vessel in her present unsafe situation dictates the need for a
complete re-assessment to find the best alternative for the disposal of the vessel.

The main problems for FALLS OF CLYDE, observed by the undersigned, are as follows in March
2023:

1.) The wooden decking on the raised foredeck is in poor material condition with rotted planking,
rotted iron sub-floors and caulking that has failed allowing fresh water into the hull below.

2.) Portions of the main deck is rotted away with much scale, pitting and poorly executed weld-
ments where doubler patches have been fitted. A clear danger to shipboard personnel.

3.) The plywood sheathing over the wooden decking on main deck has failed; the underlying deck
is unsafe for personnel.

4.) The bow framing at the stem has come away from the associated wrought iron bow plating
indicating an imminent failure of the structure. This is due to poor/non-existent maintenance
of protective paint coatings over the long haul. The rivets have rotted away.

5.) The vessel’s bitts, bollards, chocks and mooring hardware are in need of structural support and
in many cases are in danger of carrying away.

6.) The vessel’s mooring lines are UV-damaged and anchor chain shows waste at the waterline.
The vessel is not properly moored at present time.

7.) The vessel’s shore power cable is between the ship and pier side structure and has been
repeatedly compressed. A clear danger to shipboard personnel.

8.) The vessel’s exterior shell plating is holed in many areas above the waterline that have not

been repaired or plugged and will contribute to progressive flooding should the vessel take on
water.

9.) The vessel’s shell plating underwater has been holed in many areas, either through the pre-
vious sand-blasting progression or through the ravages of time. It is slowly leaking in many
areas with failed rivets weeping water, pin holes through the degradation of the wrought iron
hull due to galvanic corrosion, leaking rivet seams where shell plating is jogged (where
plating overlaps). Patches and wooden plugs are failing where shell plating was previously
holed and patched.

10.) Much of the interior’s 2" deck is badly scaled and in danger of carrying away in the flat
above the pump room forward. A clear danger to shipboard personnel.

11.) Much of the interior’s 2™ deck is badly scaled and in danger of carrying away in the boiler



FALLS OF CLYDE

EXECUTIVE SUMMARY (cont.)

room flat above Tank #1. A clear danger to shipboard personnel in Tank #1.

12.) All of the transverse watertight bulkheads from the Pumproom to the aft watertight bulkhead
at Tank #5 are holed, severely wasted and in danger of collapsing in the event of progress-
sive flooding. Patches made to the bulkheads of fiberglass cloth and epoxy resin will not
provide the strength needed to hold back water and have failed.

13.) The centerline longitudinal watertight bulkhead through Tanks # 1—5 is holed, severely
wasted and in danger of collapsing in the event of progressive flooding. Patches made to the

bulkheads of fiberglass cloth and epoxy resin will not provide the strength needed to hold
back water and will fail.

14.) Much of the support framing in the hull, both transverse and longitudinal, is severely wasted.

15.) Much of the support stanchions and side braces and gussets are severely deteriorated; many
have failed altogether.

16.) The rudder (severely rusted away in its own right) is held to the vessel by the crosshead at
the rudder post and one set of pintles and gudgeons on the hull; it is in imminent danger
of falling away from the vessel.

17.) The steering flat is slowly collapsing on the fantail due to the weight of the steering gear
and degradation of the vessel’s structure.

18.) The hull bottom is freely eroding without a cathodic system being properly installed. The
bottom paint system has failed.

The decision that must be addressed is as follows:

1.) Shall the vessel be saved? This decision has been already made by the very poor material con-
dition of the vessel.

Having given the Calvinistic main points of discussion above, in the opinion of the undersigned,
FALLS OF CLYDE should be disposed of in the most expeditious manner possible.



FALLS OF CLYDE

VESSEL HISTORY

THE STORY OF THE FALLS OF CLYDE

It is December 12th in the year 1878 at the Russell & Company shipyard in Port Glasgow, Scotland, on the
banks of the River Clyde. Work stops for a time as a graceful, just-finished four-masted square rigger slips
down greased planks into the river. Precisely a century before, on 12 December 1778, Captain Cook's two
expeditionary ships were slowly cruising the coastline of Hawaii, as Cook carefully, laboriously charted the
Islands of "Owyhee" for posterity.

FALLS OF CLYDE rigged as a ship, pre-1899.

None of that, of course, was on the minds of the grimy Scottish shipwrights in Port Glasgow as they
watched their new wrought-iron creation splash into the Bonnie Clyde. Yet the new ship would eventually
become as integral a part of Hawaiian maritime history as Captain Cook himself.

The Falls of Clyde she was christened, after a waterfall of the river on whose banks she took shape. She
was the first of nine ships-big, rangy sailing ships flying more than an acre of canvas-intended for the
international trade, an industry then dominated by canny Glasgow shipowners. She sailed for Wright,
Breakenridge & Co. and was known among sailors as a fast, easy handling ship. At a time when smoky,
coal-burning steamers were inexorably taking over the world's shipping routes, the Falls of Clyde
crisscrossed the oceans between the world's trading centers Rangoon, Capetown, Hamburg, Shanghai,
Melbourne, Liverpool, Buenos Aires, New York, carrying whatever cargo she could rustle up, including
lumber, whiskey, cotton, explosives, jute, cement and wheat.

She was called a "tramp," with all the vagabond implications of that word. Bob Krauss, a longtime
Honolulu Advertiser columnist and one of a small band credited with saving the Falls in 1963, describes
her as "a waterfront woman known in the toughest seaports in the world. She is on intimate terms with
fights, drunkenness, cockroaches, hurricanes, prostitutes. “All her life she has consorted with rude sailors
and stevedores, and has been married to no less than seventeen sea captains. Many men have fallen in love
with her and many still do." In the two decades after her launching in 1878, the Falls made seventy voyages
under the British flag.

Her second career began right around her twentieth birthday when she was sold to one Arthur M. Brown of
Honolulu for $25,000-not a bad return for a ship which originally cost her owners $18,606. The deal was
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VESSEL HISTORY (cont.)

a bit convoluted, as Brown was acting as an agent for Captain William Matson in order to secure Hawaiian
registry for the Falls.

FALLS OF CLYDE in San Francisco Bay, ca. 1914.

Some six months prior, President McKinley had signed the order annexing the Islands, so Hawaiian
registry was a backdoor to American registry. She arrived at Honolulu on 20 January 1899 flying the
Hawaiian flag.

Honolulu Harbor and the city created nearby was the economic center of the Islands. It was the only
accessible natural harbor, created when the swift, fresh waters of Nu'uanu Stream poured into the ocean and
prevented coral from growing. Unlike Hawaiian canoes, which could be easily dragged up on a beach,
Western ships needed a sheltered anchorage with deep water. The early Hawaiians used the area for fishing
and little else. They much preferred Waikiki, with its rich food supply and wide beaches to launch their
canoes. But the Westerners needed a harbor and as the trading ships visited more often, the rude huts of a
small village sprang up nearby. That village became a town, with ship chandleries and saloons to serve the
ships and their occupants and a huge coral fort to imprison the rowdier ones. The town evolved into a city,
all based on the nearby harbor. It was into this harbor that the Falls of Clyde sailed, the newest (and largest)
member of the sugar fleet.
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VESSEL HISTORY (cont.)

~Arorner of Honoliln's Waterfront Before Steam Made the Windjammer almest a Curfesity,—and Not g0 Many Years Ago.
F ]

Honolulu waterfront at the turn of the 20" Century.
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VESSEL HISTORY (cont.)

FALLS OF CLYDE under sail off coast of Oahu, ca. 1917.
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VESSEL HISTORY (cont.)

Captain Matson intended to employ her in the Hawaii sugar trade, specifically servicing the plantations of
the Big Island, bringing needed goods and machinery from the West Coast to Hilo, and returning with
burlap sacks full of raw sugar on its way to the California refineries and then to the markets of the US.
While the British had sailed her with a crew of about 25, Matson realized he could pull the yards and
square sails down off the jigger (fourth) mast and replace them with a fore-and-aft sail, thereby reducing
the number of sailors he needed. Once he effected this change, the Falls usually sailed with about 12 crew,
an enormous saving in operating costs, even in those days of paltry salaries. About $15,000 was spent to
modify her, add a deckhouse and charthouse, and rearrange the after-quarter for passengers. From 1899 to
1907, the Falls made over 60 voyages between these ports. Sailing time averaged 17 days.

5 e e N S
-— R

e
FALLS OF CLYDE, anchored at Monterey, ca. 1917.

Never one to miss an economic opportunity, Captain Matson realized that Hawaii's coal-fired sugar mills
would operate much more efficiently on oil. He invested in a hundred-mile pipeline from California's
inland oilfields to the port of Gaviota, near Santa Barbara, and he converted several of his ships to sail
powered oil tankers.

A maritime rarity when she was built, the Falls of Clyde became even more a rarity in 1907 when she was
converted to a sailing oil tanker to begin her third career. Her sturdy wrought-iron hull was almost 3/4-
inches thick, fastened together with thousands of hand-hammered 7/8 inch rivets. Her insides were gutted
and ten large tanks were constructed along both sides and the bottom, giving her a capacity of 756,000
gallons of oil. Heavy-duty pumps and a second steam boiler to operate them were installed.

She was "sold" to the Associated Oil Company, in which Captain Matson had a large interest, and sailed
between Gaviota and Honolulu Harbor, where she discharged oil into tanks at Oahu Railway & Land
Company's Pier 16.

Molasses was often loaded aboard for the run back to California. She continued to carry a few passengers,
as well as small amounts of cargo t'weendecks.

11



FALLS OF CLYDE

VESSEL HISTORY (cont.)

By 1920, her 42nd year, she was an anachronism and, seemingly, not long for the world. She was sold and
made two charter trips carrying oil from Texas to Denmark, one voyage to Buenos Aires and another to
Panama.

|
u‘l'\ ‘".T \Q. \

Crewmen furling sail, FALLS OF CLYDE, ca. 1917.

The Falls of Clyde sailed to San Pedro, California, where all her rigging, save for her lower masts, was
removed. She was towed to Ketchikan, Alaska, where she served as a floating fuel depot for the offshore
fishing fleet. By 1958, her 80th year, she was no longer needed and again faced an uncertain future.

|

-

e

FALLS OF CLYDE as storage hulk, Ketchikan, Alaska, 1950.

12
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VESSEL HISTORY (cont.)

A private owner purchased her and towed her to Seattle intent upon turning her into a museum ship, not an
inexpensive or easy task. For the next five years, she was offered to city after city-Seattle, San Pedro, Long
Beach, Philadelphia and Honolulu-and all were unsuccessful in buying the vessel as a museum. As a
bankruptcy court prepared to sell her to a Canadian logging company to be sunk as a breakwater at
Vancouver, a few local citizens took action. The morning paper led a campaign to "Save the Falls of
Clyde," and the people of Hawaii responded by raising over $35,000-most of it quite literally nickels and
dimes and dollar bills-in the weeks before she was to be sunk. The old hulk was saved!

FALLS OF CLYDE under tow to Honolulu by U.S.S. MOCTOBI in 1963.

A Navy tug towed the dismasted, dilapidated Falls from Seattle on her final Pacific crossing, home to
Honolulu. In time she would be restored, using the combined skills of shipwrights, riggers, iron workers,
welders and, always, volunteers. A gift of four new iron masts arrived from Scotland, built at the same
shipyard, by the grandsons and great-grandsons of the men who built the ship originally. Yards and rigging
were fashioned locally.

FALLS OF CLYDE entering Honolulu Harbor, ca 1963.
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FALLS OF CLYDE

VESSEL HISTORY (cont.)

Arrival of FALLS OF CLYDE AT Pier # 14, Honolulu, November 17, 1963.

‘Vessel History’ attributed to the late MacKinnon Simpson, a maritime historian at the Hawai'l
Maritime Center.

14



FALLS OF CLYDE

VESSEL DATA
Length (overall):
Beam:

Draft:

Molded depth:
Draft forward:
Draft aft:

Displacement:

Depth from upper part of keel to top of upper deck:

Girth of Half Midship Frame:

Hull Plating:

Length of Plating:

Floors:

Main longitudinals:

Gunnel angle stock:

Frame spacing:

Transverse frames:

Deck transverse frames:

Transverse deck beams:

Outside plating doubled two frame width in length
Rivets 7/8” about 7” on center

Transverse frames extend from keel to gunwale
Keel plate:

Maindeck plating:

280’ 00”

40’ 00”7

217 00” (loaded)

25’ 017

15> 05~

157107

1,809 tons (light displacement)
25 00”7

40’ 03~

11/16”

6 frames

26” x 10/16”

6”7 x 4”7 x 9/16”

47 x 47 x 9/167

247

6” x 32 x Y27 Rev. 357 x 3% x 7
Double angles 3 /2” x 3” x 2”7

9'%” Bulb plating with 10” camber

10” x 23 flat bar

11/16”

Reverse angle irons are fitted to floors and frames and extend from middle line to maindeck on

every frame.

Keelson plates and angle irons are connected with butt joints properly shifted.

Garboard plating are double riveted to keel with 1'” rivets on 5 '4” centers.
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FALLS OF CLYDE

VESSEL DATA (cont.)

Garboard edges to upper part of bilge are worked clencher fashion and are double riveted with
7/8” rivets on 3 '2” centers.

Butts from keel to turn of bilges are worked carvel, double riveted with 7/8” rivets on 3 /%"
centers.

Butts of strakes at the bilges for the half length of the vessel are treble riveted with butt straps
1/16” thicker than the plates they connect.

Edges from bilge to main sheerstrake are worked clenched fashion and double riveted with 7/8”
rivets on 3 %" centers.

Edges and butts of main sheerstrake are treble riveted for the vessel’s half length amidships.
Butts of upper or spar sheerstrake and spar stringer plates are treble riveted
Breadth of laps in plating in double riveting is 5 4.

Decks secured to hull sides with beam ends turned down with six (6) breasthooks and six (6)
crutches.

Fore main & mizzen masts were 85’ long x 30” diameter; jigger sized 76’ x 27” diameter,
bowsprit sized 22’ long x 28” diameter.

The spars are constructed of three plates single riveted, butts doubled and trebele riveted with butt
straps fitted outside 1/16” thicker than the plates they join and three (3) angle irons 4” x 3 %7 x
7/16” except in jigger and bowsprit which are sized 4” x 3” x 7/16” with plates double riveted.
The yards for the fore, main and mizzen lower yards are sized 76’ x 19” diameter.

The yards for the fore, main and mizzen lower topsail yards are sized 65’ x 16” diameter

The yards for the fore, main and mizzen upper yards are sized 62’ x 157 diameter.

The jigger mast lower yards are sized 63° x 15” diameter.

The jigger mast lower topsail yards are sized 55’ x 13” diameter.

The jigger mast upper yards are sized 51’ x 12” diameter.

The yards are constructed with two plates edged single riveted butt lap and treble riveted plates
doubled in way of slings with angle iron throughout.

All mast sections and most of the spars are stowed on maindeck.
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FALLS OF CLYDE

VESSEL DATA (cont.)
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FALLS OF CLYDE Spar & Rigging Table.!

1 Drawing # 1190, Harold Underhill, A.M.LE.S, Baltonsborough, Somerset, England.
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FALLS OF CLYDE

VESSEL DATA (cont.)
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FALLS OF CLYDE

VESSEL DATA (cont.)

Whare B S

= RNV LIS

"3'3;'—1—-—- 3
W
J

il
-
i

Side profile of interior of FALLS OF CLYDE as modified for oil carrying role.’

3 Modifications to FALLS OF CLYDE, Tankage Profile & Plan, United Engineering Works, San Francisco, CA

19



FALLS OF CLYDE

VESSEL DATA (cont.)

Tables to follow outline the mid-section tankage of the ship when converted to oil carrying vessel
at United Engineering Works of San Francisco:
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4 Modifications to FALLS OF CLYDE, Tankage Profile & Plan, United Engineering Works, San Francisco, CA
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FALLS OF CLYDE

VESSEL DATA (cont.)

The vessel was modified into a product tanker in 1907 and involved the wholesale redesign of the
cargo carrying scheme. The bulk cargo tanks were modified into five (5) oil cargo tanks separated
by a riveted, oil-tight, centerline longitudinal bulkhead and transverse, oil tight bulkheads, effect-
tively segregating the cargo carrying capacity into ten (10) tanks.

The pump room was fitted just forward of the cargo tanks and an extra boiler was fitted on the
t’'ween decks. The cargo tanks had a pair of segregated systems of piping for each side of the
ship. Oil cargo was discharged by opening main valves for each tank starting at the bow and
working their way progressively aft as the tanks emptied; this allowed the bow to rise with
product settling into the rear sumps of each cargo tank where stripping valves would be turned
allowing the final pump-out of that tank. The product went to the pump room through the vessel’s
two steam-actuated pumps through the discharge piping on main deck to the pair of discharge
hoses and manifolds at the base of the foremast. The discharge hoses could be shifted to the
shoreside manifold depending upon which side the vessel was tied to the pier.

NOTES KEY
A The Carga Fump (s @ horizonfal L The Fire 8 Bige Pump ¢ o L MAW BALLAST L I8
double-aching, steam-driven, Duples harizanfal _ steam-drivan, _ Duples £ CARGO  STRAMER
ﬁr?mcvlhgepwl\n 1274187+ 10" Werwrvra\;%a Pamp, 67+ 5 3/4"% 3 BALLAST STRANER
35, manufocfured by [ 5, monufoctured b 4 SEA COOK
ihe Searge £ Parrping Engine Fairbanks Warse 8 Co, Chicaga, 5 WLE
Lo, San len:ncn ca, £ SUCTION LIME
7. NSCHARGE LOVE
D, Missing Pump, cssumed HAER
B The Balast Fump is a harizanal fo have been G Corgo fank Glige § FEONG LM R
single-acling, sfeam-drivan, Dusles Pump, See Detell, Sheel 4 of 15, U
ﬁaopracawg Pump, 12"+ 8 142" % iDL STAMCHION
L 10
G £, marutociured o ot £ 2" x 12" Docking, assumed original I KEELSON
fa iso? oy Aave Daen savaged 12 TRANGWAR BRACE
ma aof the Shin. PLATE
iv coversd most L BRACE  PLATE, See
23 pom Tecass 1o valves, SECTION AT BULKHEAD
Dm-ng oy a3 shown jn some 85 (Sreel |4 of (8)
of the drowing o revea 4, STEEL BUTTRESS
iﬁ!!m‘! e, IS, PP SEAT SUPPORTS
16 FLOOR

L3 508 rm:n of Uniled Eng\nnr»g
Blueprinis for Defails
fs, Bulkl

reproduced mith permission from
fhe s Museum, (525 Bermice
5L PO, Box 13000-4 MHanoiuly,
Hawail 9687-0916.

LOWER PUMP ROOM PLAN

Loading was primarily done through the inverse piping system into the tanks. °

5 ‘FALLS OF CLYDE’ Recording Project, HAER, National Park Service, Dept. of the Interior, 1989.
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FALLS OF CLYDE

VESSEL DATA (cont.)
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Pumping system schematic for FALLS OF CLYDE.®

6 ‘FALLS OF CLYDE’ Recording Project, HAER, National Park Service, Dept. of the Interior, 1989.
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FALLS OF CLYDE

VESSEL DATA (cont.)

The vessel is constructed of wrought iron and some education is needed to allow the reader to
understand the processes required to build this 19" century ship.

Wrought Iron and Conservation - Chris Topp

Mild steel and modern arc welding techniques have largely supplanted traditional wrought ironwork. Chris
Topp, a blacksmith in the ancient tradition, looks at the historical development of the material and the need
for its continued use in conservation work today.

The 12th century iron bound door of Stillingfleet Church and its replacement made by Chris Topp and Co.
of London were perfect examples of very early iron work. Before the Romans came, Britons were noted for
their iron jewelry; an expensive metal in literal terms, for the time and labor expended to make even a small
cinder of iron. Early wrought iron was made in the fire from ore and charcoal. The heat was sufficient for
the charcoal to reduce the iron oxide to iron, but not to melt it.

As aresult the silicate slags were included, not refined away as we might do now, but entrained in the
fibrous structure of the material. For this reason, the old irons have lasted for hundreds of years. Iron may
corrode, but not its coating of silicate slags.

However little survives because wrought iron may be repeatedly recycled and benefits from reworking.
Scrap could be bundled, heated until it glowed white hot, and forged again by hammering into a
solid mass to produce an iron of a higher quality.

The earliest surviving architectural ironwork in Great Britain is probably Norman, such as the portcullis,
"ex solido ferro" at Raby Castle and barred treasury windows as at Canterbury Cathedral. Doors too
were often strongly bound with iron, frequently of a decorative nature, such as the famous example of
Stillingfleet Church. Dating from ¢ 1145, it has only recently been renewed. The original is conserved
within the security of the church.

From the exquisite precision of the locksmith and the armourer, to the prosaic work of the mender of
ploughs and the shoer of horses, the art of the blacksmith developed. Little of this early architectural
ironwork is typical. The catch of a door or the bar of a window for example, were more or less ornamented
according to the whim of the smith and as today, the available budget. Familiar types emerged, such as the
Suffolk latch, and various forms of hinges. Frequently inventive, often crude, but always fashioned in
accordance with the nature of the iron.

With the introduction of blast furnaces in the 15th century the availability of wrought iron increased.
Craftsmanship reached new heights in the period of Great English Ironwork which started in 1690 or
thereabouts with the arrival of a Belgian, Jean Tijou. Some of the finest examples of the period include his
own work, such as the screens at Hampton Court, and the work of his disciples such as Thomas Bakewell's
garden arbor now known as the 'Birdcage' at Melbourne Hall (1707 - 1711), William Edney's St. Mary
Redcliffe gates (c1710), and the Davies Brothers' gates at Chirk Castle (1715 - 1721).

The change was toward a freer use of beaten sheet metal ornamentation applied to the bars to form baroque
leaf-work, swags, masks and all manner of delights. The techniques were no doubt derived from armory.
The material was superb, not only for its ability to accommodate deep, cold, repoussé work, but also for its
persistence, for much of what we can see today has weathered nearly 300 years.
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FALLS OF CLYDE

VESSEL DATA (cont.)

To accurately recreate items from the past, we must, even today use materials and methods similar to those
used then. Draughtsmanship is a thing of the modern age, so too are obsessions with dimensions,
symmetry and squareness. The delicate lace work of the Golden Gates at Chatsworth is no worse for the
absence of a straight line or a square corner. Built without drawings, held together with thousands of tiny
rectangular rivets, all different sizes, filed, no doubt, by a team of complaining apprentices. Not easy to
restore, but made infinitely more difficult by the attentions of an arc welder of our own time, in the interest
of a former standard of 'restoration'.

The iron of this period is now referred to as charcoal iron, a highly carburised form of iron which was made
by constant reworking in the fire. It was even hardenable, unlike the puddled irons of the 19th century, and
there is no substitute for it. Only very recently has this iron been made again for the conservation industry.
It is available in sheet form.

English Ironwork took its course through the 18th century, from Baroque to Rococo, and into a more
austere era of mechanization.

Cast Iron and the Victorian Age

Cast iron has been known to the Chinese since before Christ, and was in general use in Britain in the 16th
century, mainly for items like ordnance, firebacks and cooking pots. It was not until the 18th century that
any large scale use in architecture became apparent.

The Adam brothers experimented with cast iron. At first it was used as an ornament to wrought ironwork. It
was not however until after the foundation of the Carron Ironworks in 1759 that the headlong rush into all
things of cast iron began, so familiar to us from the 19th century.

Industrialization enforced new requirements for design, strength and accuracy. The carefree blacksmith
became a technician. Ornamental work too became accurate, made to drawings, and characterized by
squareness and symmetry. New industrial methods brought mass produced puddled wrought iron, rolled
bars of consistent section, and new sections such as angles and tees, as demanded for the construction of
the new iron ships.

19th century ironwork was, however, by no means devoid of fun, as can be seen from the railings of the
London Law Courts, the Albert Memorial, Holyrood House, and railway ironwork such as Great Malvern
station, as well as from the later glories of art nouveau and arts and crafts ironwork.

Wrought iron, with its high tensile strength came again to the fore in the Railway Age. Shipbuilding
practices of fabricating structures by riveting together rolled wrought iron sections, came into use in
building, particularly in bridge building for the railways. Riveted plate girders and latticework could span
greater distances and carry heavier loads than cast iron structures as tragically illustrated by the collapse of
the first Tay bridge in 1878. The wrought iron plate girder became the basic device of building. Assembled
into a dynamic framework until, in America, buildings which seemed to scrape the sky became possible.

The Emergence of Steel

With its higher carbon content and greater hardness, the value of steel had been recognized since the
carliest days of iron making. But it was slow to produce and expensive. In 1856, in an attempt to
mass-produce wrought iron and by-pass the established hand puddling process, Henry Bessemer stumbled
upon mild steel, an even stronger, more consistent material. The Bessemer process enabled large batch
production, and by 1876 mild steel was cheaper than wrought iron, gradually replacing it for structural
purposes. However the material was rather more prone to corrosion, and in cases where durability

and resistance to weathering were paramount, wrought iron held its own for nearly another century.
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FALLS OF CLYDE

VESSEL DATA (cont.)

The general fall in standards since the War, and the inexorable process whereby everything must be the
cheapest, not only did away with the production of wrought iron, but we very nearly lost the art
and skills so important to the working of the material.

Conservation Work

Over the years technological improvements have made the manufacture and working of ironwork much
easier. However for the conservation and replication of old ironwork we should bear in mind that only
techniques similar to those extant when the particular piece was originally created will produce a
thoroughly accurate replica. If a skill is not exercised it will be forgotten, and with it the ability

to create in the manner of the past. The conservation of skills is perhaps just as important as the
conservation of the artifacts.

Should the use of modern mild steel in the conservation of wrought iron work be permitted there will also
be a tendency to compromise on technique. Mild steel does not for example, lend itself so readily to
welding in the fire. Furthermore there is a tendency to use modern, mass-produced sections, which are
unlikely to match the imperial dimensions used in the past.

Prior to the 19th century, sections of wrought iron were forged to shape, which gave them a more varied
form and surface texture. By comparison restorations in mild steel will appear relatively lifeless and the
result will be inconsistent with the texture of the original. Finally, wrought iron is a material with a proven
record of longevity which will prolong the intervals between successive restorations. It is true that its cost
is higher but in many cases the cost of the material is small in comparison with the cost of skilled labor, all
of which will be lost as the mild steel rusts away.

Wrought iron is currently available for restoration work, primarily through the recycling of old material.
Although sources of early charcoal iron are limited, there are vast quantities of 19th century material
available from redundant and demolished structures such as bridges, which can be re-forged. An increase in
demand for wrought iron for conservation work could also make the production of charcoal iron viable.’

Riveting

The below data is included to help the reader understand the construction processes originally
utilized to build the ‘FALLS OF CLYDE’.

Riveters and machines insert fasteners through aligned holes in parts to be joined, then press or hammer
them from the insertion side to provide the second retaining head. Riveters and machines are available in a
wide variety of configurations, from manually operated hand riveters and handheld guns to multihead
automated tools that are electrically, pneumatically (pop riveters and air riveters), or hydraulically
actuated.

There are three main types of and machines: compression, impact, and non-impact (also called orbital
riveting). In compact, the head of the rivet is formed as a result of pulling or squeezing the rivet shank. In
impact, an impacting to the top of the shank forms the head of the rivet, often achieved through the use of
hammers. In non-impact, a rolling or spinning action to the end of top of the shank forms the head of the
rivet.

7 The Building Conservation Directory, 1994 Author CHRIS TOPP - Chris Topp & Co., Blacksmiths
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FALLS OF CLYDE

VESSEL DATA (cont.)

Impact riveting was widely used on FALLS OF CLYDE

The three main types of rivets are solid rivets, full tubular rivets, and semi-tubular rivets. These main types
are then broken down into several configurations.

Solid rivets have completely solid shafts with no internal cavities. Bending, hammering, or twisting the
protruding end to create a strong connection secures solid rivets. They are more difficult to attach than
other rivet types and required powered machinery to insert.

FALLS OF CLYDE utilized the solid shaft, pan head rivet.

Tubular rivets have a coaxial cylindrical hole in the headless end that exceeds 112% of the rivet shank
diameter. They are designed for securing by splaying the end. Tubular rivets are used most commonly in
self-piercing applications, where a pre-drilled hole is not required. Tubular rivets are used in a wide variety
of manufacturing areas, including industrial, aerospace and automotive.

Drive rivets have a pin that protrudes through the head of the rivet. They are usually installed by riveters
and machines with a hammer or pneumatic tool to drive the pin into the shank of the rivet. Drive
rivets installed by riveters and machines can be used for retaining thin or thick walled panels together.

Weight in Pounds per Square Foot, w, of Steel Plating to the
Corresponding Thickness in Inches, ¢, and Vice Versa
Weight of 1-in. Plating =40.84 Pounds per Square foot

w ¢ i i w i t w
1 .0245 18 .4408 474 1.1633
2 .0490 19 .4653 49 1.200
3 L0735 20 .4898 50 1.2245 ) 1.276
1 .0980 21 .5143 52% 1.2857 5 2.55
51 .1225 22 .5388 b 1.3469 7 3.83
6 .1469 223 .5510 574 1.4082 £ 5.10
T 1714 23 .H633 60 1.4694 & 7.66
7% L1837 24 .BR78 i 10.21
8 .1959 25 .6122 &% 12.76
8% L2082 26 .6367 3 15. 3]
9 .2204 27 L6612 o L. 8T
10 .2449 28 L6857 3 20.42
11 .2694 29 .7102 £ 25.52
12 2939 30 7347 4 30.63
12% 3061 32} .7959 3 35.78
13 .3184 35 L8571 1 40 .84
14 .3429 371 .0184 1% 45.94
15 .3673 39 L9551 1% 51.04
16 .3918 40 L9796 12 56.15
17 4163 42% 1.0408 1% 61.25
17% L4286 45 1.1020

The strength and water-tightness of the hull depends largely on the nature and quality of the connection
between the individual parts of which the structure is built up. Connections are affected in two ways, by
riveting and by welding. Riveting was the method most generally used.

As a general rule rivets should be of essentially the same material as the parts they connect, but the ductility
should be somewhat greater. In merchant vessels iron rivets were extensively used in connection with steel
plating, the chief reason being that iron rivets require a higher grade workmanship, which is not always
available. Iron rivets are as likely to suffer from overheating; they are easier to drive and are less subject
to corrosion. The sheering strength of iron rivets of good quality is more uniform and reliable than that of

steel rivets, especially those of the higher grades, but, when used in steel plating the strength of iron rivets
falls off.
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FALLS OF CLYDE

VESSEL DATA (cont.)

Rivets consist generally of the smoothed cylindrical shank, provided with a projection that is called the
head while the other end, after being hammered out by the riveter, forms the point. Often the shank in pan
and butthead rivets is given a slight tone under the head so as to fill the countersink of the plate form by
punching. This practice was early on abandoned by the U.S. Navy.

The length of the rivets should be sufficient to ensure a proper point a rivet and should be rather too long.
rather than too short. The allowances for length, over and above the sum of the thicknesses connected, is
determined by experience and are usually given in the table.

The pan head rivet was initially used in both commercial and naval applications, and possessed great
strength and clamping power, and was well adapted for holding on, and was easily tested, but over time the
button head type rivet became the standard. FALLS OF CLYDE is extensively constructed with the pan
head rivets.

In the days of hand riveting, a hammered point was the most generally used for internal work or where
water tightness was not required but where strength was of importance; it is strong and easy to make and
requires no chipping, except where countersunk points were required. Button points are formed with the
pneumatic or hydraulic camera provided with a button set, which, as explained above, is used also for
holding on, giving identical heads and points. The centering is generally satisfactory. The button .has great
strength and clamping power, provided it is accurately centered; it has a more finished appearance than a
hammered point.

The Liverpool point is not quite as full as the hammered point and is countersunk to a depth equal to one
half the thickness of the plate and has a somewhat greater clamping power as the hammered point is well
adapted to light work and is moderately used aboard FALLS OF CLYDE.

RIVETING

PUNCHED HOLES

MARKING OF D.W.R.
RIVETS

PAN__HEADS _COUNTERSUNK HEADS

)

<

€°: ANGLE OF COUNTERSINK

JYPES OF JOINTS
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FALLS OF CLYDE

VESSEL DATA (cont.)
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In medium steel plating of less than 1 inch in thickness, the holes are ordinarily punched. Punching,
wherever possible, takes place away from the faying surface. In work of importance, the holes were
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punched. 1/16" to 1/8" smaller than required and reamed out to size, so as to remove the injured material.
Rivet holes through material of more than 1 inch in thickness were drilled or punched small and reamed to
size afterwards. The rivet holes through high tensile steel were drilled, but in small thicknesses were punch
small and reamed. Rivet holes should be of slightly greater diameter than the rivets before they are closed.

Plates may be connected by ‘lapped’ or ‘butted’ joints. Since in the latter case, straps must be used, which

overlap both plates, each butted joint consists really of two lapped joints. Hence the overlap is the

fundamental form of joint, angle bars and shapes are connected by ‘bosomed pieces’ or by straps, single or

double. The joints so formed are quite similar to those formed by butted plates, and their design is

governed by the same principles.
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VESSEL DATA (cont.)

The connection of two plates, as previously mentioned, is effected by rivets, generally arranged in straight
lines, ‘rows’, parallel with the edge of the joint. If the rivets in the different rows are placed abreast of each
other, in straight lines normal to the rows, the arrangement is called ‘chained’ riveting. If the rivets are
displaced relative to each other in the different rows, the arrangement is referred to as ‘zigzag’, ‘reeled’, or
‘staggered’ riveting, the two latter terms being used where the spacing is opened and the rows are close
together. In fact, reeled or staggered riveting is obtained by slightly displacing the rivets in the ordinary
single row alternately to one side and the other, so as to form an extremely flat zigzag line alternate.!

Spacing in Rivet Minimum Distance Between Rows
Diameters in Rivet Diameters

For 3% in rows 1
For 4 in rows 1
For 4} in rows 1
For 5 in rows 1
For 5} in rows 2
For 6 in rows 2

-1 ol e

o

On the riveted plate connection, water can penetrate the vessel two ways; through the loose rivet or from
the caulking edge. The exposed edge of the outside plate is called the caulking edge. Caulking on steel
vessels involves forcing an edge of the outside plate tight against the inside plate sealing the lap joint. This
is accomplished with an air powered chipping hammer and a caulking tool that wedges the inboard part of
the caulking edge toward the inside plate.

The first pass with the tool cuts a wedge shaped groove about 1/8" to 1/4" wide. The high side of the wedge
shape is against the inside plate. On the second pass, the tool is turned 180; and used to force the wedge
shape down flat and tight against the inside plate. The finished caulking edge has a slight step on its
inboard edge towards the inside plate.

Repairs to caulking edges of riveted plates are done from the outside of the plate. If a gap greater than 1/16"
exists between the two plates, the edge can be heated and brought tight by means of a flattening hammer.
This double headed hammer has a round end to be hit with a sledge hammer and a square end that rests
against the plate. After the plate is heated enough to allow its edge to be hammered back in place, one
person holds the flattening hammer against the plate and another hits the round end with a sledge hammer.
Finally the edge is re-caulked and neighboring rivets are bobbed or frenched.

Caulked seams are welded in some instances depending on the seam location. The same situation holds true
when repairing rivets in place. If you weld a caulked seam, you will have an effect on the neighboring
rivets and they may require the bobbing/frenching treatment. Also, the seam will require caulking an
additional 12" to 24" beyond the welded end. On smaller vessels, like tug boats, it can be more cost
effective to weld the seam all around the ship and weld all the rivets. Continuous welding can be more
efficient than doing a section and chasing the leak all around the ship. From a cosmetic point of view,
welding seams and rivets may not be as desirable as the caulking, frenching and bobbing method. The later
method does not alter the appearance of the vessel as much as welding does. However, for underwater areas
on inactive vessels, frenching and welding will only be seen when the vessel is dry-docked. As always the
decision rests with the ship owner on unclassed vessels. On vessels classed to haul cargoes, welding of
caulking edges of riveted seams has not been allowed, except for small areas at transitions between riveting
and welding. Typically this would be outside of the two-thirds mid-length of the vessel.
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Welding of Wrought Iron

Wrought iron can generally be welded in the same manner as mild steel i.e. any conventional welding
process. The most common methods being

1.) M.\M.A. to BS.639 : E43XXR or AWS E6013 type electrodes (rutile. coated)
2.) M.A.G. wire complying with BS.2901.A15 or A18 (AWS : ER 70S-5)

During the welding operation butt welds are recommended since any slag in the iron will be orientated in
the best manner. The joint should be cleaned and dressed.

The risk of burning lumps of slag into the molten pool can be limited by reducing the amount of weld
penetration.

When welding with M.M.A. electrodes use small diameter electrodes, and with M.A.G. welding use dip
transfer technique. If the slag tends to be in larger quantities than normal (the analysis you gave me
suggests no problems should be encountered) then it might be advisable to "butter" the weld edges.

English 19" Century Iron and Steel Shipbuilding Technology:

The pace of innovation in the construction of merchant and naval vessels in the last half of the
19" century reads like the feats obtained a century later with the advent of the computer age.
Many of the innovations are as follows and are observed aboard FALLS OF CLYDE:

A. Web Frame Construction. Strength considerations did not permit use of unsupported transverse side
frames longer that about 7ft. To minimize the use of horizontal hold beams, English shipwrights
developed the web frame system. This system used intercostal plate stringers running between widely
spaced deep web frames to support more closely spaced lighter transverse side frames. This system
was used on many Great Lakes ships (not just whalebacks) as it provided additional strength to
withstand local loading from collisions with lock walls and docks. By the time that FALLS OF
CLYDE was built, her designers had further refined the system by replacing the intercostal stringers
with double bulb angles running continuously to both support the side frames and to provide
significant longitudinal hull strength. This system of construction on board Meteor is largely intact.

B. Plate and Angle System. By 1870, Scottish shipyards were using heavy channel sections for floor
members. (Floors are the “ribs” forming the ship’s bottom). This is not true for the FALLS OF
CLYDE as her constructors were still using built up floors fabricated from steel plate and angle
sections. An older and more labor intensive form of construction, that can be seen today onboard
FALLS OF CLYDE.

C. Use of Bulb Angles. Bulb angles were a specialized structural steel shape used in the shipbuilding
industry. The first structural shapes used by English shipbuilders were Z shaped and were fabricated
from two angles riveted back to back. Steel mills soon learned to roll the complete Z shape eliminating
the need for riveting. A channel section is a Z shape with one leg reversed. In salt water service the
in-board flange of a Z or channel tended to corrode, as it was not easily painted. The steel mills then
began to squeeze the inner flange into a bulb to provide an easily painted section.
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FALLS OF CLYDE at Union Iron Works, San Francisco, CA, ca. 1910.
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HULL SURVEY
RIGGING ON A SQUARE-RIGGED SHIP

On the ocean, man has had to utilize the dictatorial forces, the sea and the wind in his attempt to contend
with two of nature's most unyielding elements. He produced his most functional and beautiful machine, the
square-rigged sailing ship.

The earliest and longest development of sailing ship design was for vessels built of wood: and rigged with
fiber. Hundreds of years later, practical experience produced methods of such technical validity that they
could be applied with little change to ships built of iron and rigged with wire rope. The zenith of this
evolutionary process took form in the iron and steel square-rigged vessels of the latter part of the 19th
century.

To the romantic associations of sailing ships must be added the fact that they are outstanding examples of
engineering skill. The gear of a square rigged vessel, despite any appearance to the contrary, is a model of
order and efficiency. Every wire, chain, and line has a purpose and a place which follows a clearly defined
principle. Sail-trained seamen can quickly locate gear on an unfamilar ship.

Some of the larger vessels carried up to 50,000 square feet of canvas and more than 130,000 feet of running
gear, yet all of this could be handled in good weather or bad by a small number of men. The dead weight of
the gear and sails (especially when wet), some of which was 150 feet above the deck, and relatively light
masts and spars. What made this possible was the arrangement of the rigging.

A vessel is square-rigged when she carries sails on yards whose normal position at rest is at right angles to
the center line of the vessel (athwartships). Sails set on stays, booms, or gaffs parallel to the vessel's center
line are fore and aft rigged. Square-rigged vessels include some fore and aft sails. A fully square-rigged
mast carries square sails on all units of its height including the lower masts.

After years of experimentation, under the requirement for strength without unnecessary weight, definite
proportions were calculated for masts of wood or steel. These proportions, with those for hull construction,
eventually became rules and specifications under which iron and steel vessels were built to qualify for
underwriting with such societies as Lloyd's of London.

A square-rigger's masts are supported by standing rigging of three general types:

Shrouds-which strengthen each section of mast in an athwartships direction back-stays (including
capstays)-which resist the forward pull of the mast force and aft stays-which lead forward to brace the mast
against strain toward the stern,

Stays — which strengthen the masts in a fore and aft manner,

Running Rigging —used to support the yards on the masts to allow best use of wind power for
the sails; indirectly they support the masts by steadying the working gear (yards).

The bowsprit and jib-boom projecting from the forward end of the ship are stayed against stress by special
rigging. A distinctive feature at the end of the bowsprit is the dolphin striker, and iron spar pointing down.

To give additional protection to rope, either hemp or wire, and to prevent chafing of the rigging, an ageless
three-step process is used. Worming is to fill the spaces between the strands by winding spun-yard or small
cordage into them, to make a smooth surface for parcelling which is winding around the wormed rope
strips of canvas or burlap which are then tarred before serving or winding small (usually tarred) cordage
tightly over the parcelling in the opposite direction to the lay of the rope. The old sailor's rhyme is "Worm
and parcel with the lay, turn and serve the other way."
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HULL SURVEY (cont.)

The purpose of all this rigging is to make each mast as independently strong as possible.

NOTE: The vessel’s four masts were down-rigged in 2007-8 by Brian Toss and his crew from Port
Townsend, Washington in a masterful display of teamwork and fellowship rarely seen on the
waterfront these days.
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Former arrangement of sails and standing rig.
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HULL SURVEY (cont.)

‘FALLS OF CLYDE’ photographed by the author, March 2023.

34



FALLS OF CLYDE

HULL SURVEY (cont.)

RAISED FORECASTLE

Essentially, the open foredeck over the anchor gear. This deck is planked with teak and fir and
mechanically fastened to the underlying steel/iron frames with threaded studs. The planks are
caulked. A pair of massive wooden catheads are fitted to support the anchor tackle and bowsprit.

Forecastle deck of FALLS OF CLYDE from the ALOHA TOWER.
The starboard anchor has been removed from the deck.
The figurehead with port and starboard running light pedestals are stored on maindeck.
The forward wrought iron margin of the deck is badly corroded and provides support for

the guy wires of the bowsprit. This will give way shortly with catastrophic failure of
bowsprit to follow.

Leading edge of forecastle deck showing massive corrosion.
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HULL SURVEY (cont.)

RAISED FORECASTLE

The decks have failed caulking allowing copious amounts of rainwater to enter the forecastle and
below deck spaces causing massive corrosion.

The deck hardware has rotted bases and are in danger of carrying away with any severe
strain.

The underlying deck beams are badly corroded.

Corrosion of the deck and margin plates is evident in this picture.
Notice eyebolt supporting bowsprit guywire lacings.

FORECASTLE

This area is located directly under the raised foredeck. This space contains the steam-driven
NAPIER (model 282, built 1878) anchor windlass with MURRAY BROS steam apparatus, anchor
hawse pipes and deck hardware in the form of double bitts and closed chocks. A laid teak/fir
deck, with paid seams and bunged fasteners) is mechanically fastened to the underlying wrought
iron deck. Miscellaneous gear is casually stored here. Steel cleats welded to plate to frames.

The transverse iron gussets/floors forward of the closed chocks are rotted away as shown below.

The stem is badly corroded with separated shell plating away from framing due to wasted rivets.

Shell plating is holed in many places with wasted frames throughout due to rainwater and lack
of maintenance..

Deck hardware (closed chocks, bitts, etc.) have badly corroded foundations.

The wooden deck is failing with wasted caulking, exposed fasteners and corroded substrate.
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HULL SURVEY (cont.)

FORECASTLE

The wooden bowsprit is badly checked and has rot showing.

S

Chains installed in 2008 to support forward collision bulkhead.
Transverse steel beams welded across space to pull side shell plating in.

Holed shell plating to port showing dilapidated transverse frame and wasted rivets at bow.
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HULL SURVEY (cont.)

FORECASTLE

Forecastle showing chains and transverse steel bars supporting collision bulkhead and shell plating to transverse frames.

MAINDECK

This area is the central deck from the forecastle forward to the break of the raised poopdeck aft.
This space contains the raised trunks for the ten oil tanks, deckhouses for the steam exhaust,
galley, berthing and ladders to the t’ween decks spaces. The high sheerstrakes are home to the
standing rig of three of the four spars. Outboard rails are fitted for the numerous sail handling
braces, halyards and other sail handling running rigging.

Main deck, looking forward to starboard.
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HULL SURVEY (cont.)

MAINDECK (cont.)

Wasted transverse frame/rivets and separated shell plating to starboard.

39



FALLS OF CLYDE

HULL SURVEY (cont.)

MAINDECK (cont.)

The waterways (both port and starboard) have had concrete poured to facilitate water runoff; this
concrete is causing corrosion to the substrate.

Concrete in waterways causing degradation to substrate. Notice wasted plating in right portion of photo.

The wooden deck aft of the forecastle has failed caulking, failed mechanical fasteners and rotted
planks. The underlying iron substrate requires replacement as does the wood deck.

"jl i

Wasted caulking on wooden decking, notice exposed cotton.
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HULL SURVEY (cont.)

MAINDECK (cont.)

Riveted butt straps in waterways badly corroded with wasted rivet heads both port and starboard..

Wasted riveted butt straps connecting deck plating in waterways to port.

The wrought iron deck (3/87+) is heavily pitted in many areas; pitting exceeds 70% of original
thickness of material.

Typical pitting action on maindeck, showing failed paint system.
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HULL SURVEY (cont.)

MAINDECK (cont.)

Weldments made to access ports are failing and are a real danger to museum personnel.

Welded access hatches with failed weldments on main deck.

Fir/teak deck aft of first house is sheathed with plywood due to the decking having failed. This is
unsafe for personnel due to de-lamination of the plywood.

Plywood sheathed with fiberglass is over fir decking de-laminated with underlying plywood badly rotted throughout..
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HULL SURVEY (cont.)

MAINDECK (cont.)

There is wasted deck plating aft at the ladders to the poopdeck, a serious danger for personnel.

Wasted deck at foot of ladder aft to starboard.

Deck bitts with wooden bases are in danger of structural failure due to wasted wrought iron
scantling beneath. Side shell closed chocks are in poor material condition.

Wasted wooden base to double bitts securing stern line of vessel.

43



FALLS OF CLYDE

HULL SURVEY (cont.)

MAINDECK (cont.)

The paint locker in the winch house needs to be removed immediately with paint stored in
proper fireproof steel lockers.

The cabin trunks require annual scraping, priming caulking and paint preservative.

Epoxy patches made to maindeck plating have failed. These areas require new inserts or steel
doubler plates. They are a possible danger to personnel.

RED HAND epoxy patches that have failed on maindeck.

The davit utilized to support the accommodation brow to port (since removed) has a rotted base
and is in danger of carrying away.

Wasted base of davit that previously supported the accommodation brow to port.
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HULL SURVEY (cont.)

MAINDECK (cont.)

The sheerstrake plating and closed chock is failing port side aft where anchor chain is utilized
for the anchor set outboard.

Double bitt securing port quarter is badly wasted with rotted fir deck and underlying iron deck.

L

Wasted double bitts, fir foundation and deck badly corroded and rotted. Unsafe, yet still securing vessel under load.
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HULL SURVEY (cont.)

DECK HOUSES

All deck houses have rotted structures, wasted roof materials and all have heavy mildew and rot.

RAISED POOP DECK

This area consists of a fiberglass sheathed fir deck with wrought iron railings, steering station aft,
skylight/seats forward and deck hardware.
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HULL SURVEY (cont.)

RAISED POOP DECK (cont.)

The canvas awning has been removed..

The KROUGH Manufacturing Co. bronze worm steering gear is intact although the beautiful
varnished teak cabinetry. was removed and stored on main deck in a very deteriorated condition.

The handrails leading to the ladders to maindeck require chains to prevent accidental falls.

The poop deck stanchions and railings are failing with the underlying wrought iron bases no longer
riveted as these have failed.

The fiberglass sheathed fir deck has failed with rotted plywood substrate throughout.
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HULL SURVEY (cont.)

RAISED POOP DECK (cont.)

De-laminated sheathing on poop deck.
MASTS

The four masts consist of the bases attached to the keel and are supported at the deck partners with wooden
hardwood wedges (various state of condition). The bases for the masts at the keel are badly corroded and
exerting additional stress on the hull itself.

The steel wire shrouds, hardware and stays are in serviceable condition, most need to be tightened if the
masts are to remain aboard. Recommend that these four spars be cut down to the maindeck level before
move of ship.

Base of foremast in bilges.

48



FALLS OF CLYDE

HULL SURVEY (cont.)

AFTER HOUSE

Comprising the officer’s berthing cabins, Captain’s berthing and office, Ship’s office, and
washrooms. Previously well restored, but suffering neglect.

The vanished wooden veneer in the main salon is delaminating due to rainwater making it’s way
below decks. The ceiling is also collapsing due to rot. Much evidence of rain making its way below deck.
Portholes to port have been removed (stolen). Much mildew in all cabins with rot present. Vermin have
also used these spaces to enjoy their cruise! Side ports, windows and doorways open to the weather decks
throughout.

Paperwork for the ship is strewn about three cabins with no order in evidence.

Delaminated veneer in main salon.

s i

Heavily mildewed hull sheathing with rainwater coming through deck.
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HULL SURVEY (cont.)

AFTER HOUSE

Small cabin to port at the counter showing overhead sagging down at top of photo and poorly maintained inner hull facing.
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HULL SURVEY (cont.)

FOREPEAK (Frames 118 — 130)

A very interesting space, this space is the forward most enclosed space on the 2" deck. Utilized
for storage of deck gear, lines, etc.

Shell plating is holed in many places within this space.
Small bulkhead at stem is badly corroded due to rainwater from above.

Shell plating detached from transverse frames due to wasted rivets in many places and wasted >
50%.

The clamp (both port and starboard) is heavily corroded and with wasted rivets in many places
and wasted > 50%.
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HULL SURVEY (cont.)

FOREPEAK (Frames 118 —130)

Holed and severely wasted shell plating at stem.

UPPER PUMP ROOM, Frames 99 - 118

Largely an open storage space. The deck is of fir planks and mechanically fastened to the
wrought iron frames beneath.

———-'—‘—___._..————-'_‘_‘v |
——
- _,
I e e  mp————
-1t
T
i S—
Elim—
T T T T
. A\ £
\ Jtii]|
Fe
]
\_ Byrae ::::{
N ROor . 1---1; s
\ -
HEEEEERREN
o = y

52



FALLS OF CLYDE

HULL SURVEY (cont.)

UPPER PUMP ROOM, Frames 99 - 118 (cont.)

The underlying wrought iron supports for the wooden deck at the rear bulkhead are severely
wasted and pose a threat of imminent failure.

The waterways (both port and starboard) are sheathed in concrete over the wrought iron
substrate causing much unnecessary corrosion.

A valve is open to the topside to starboard, properly blank.

Overhead deck transverse frames are exploding from rust/scale. Much rainfall leaks through deck.

Upper Pump Room, ship’s wheel stored to starboard.

Loose gear stored to port.
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HULL SURVEY (cont.)

UPPER PUMP ROOM, Frames 99 - 118 (cont.)

Rotted deck and scantlings at aft end of upper pump room to starboard.

Rotted deck and scantlings at aft end of upper pump room to port.
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HULL SURVEY (cont.)

BOILER ROOM, Frames 83 - 99
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This space contains the boilers and other related gear. The deck is painted. Currently in poor
material condition; the space has a workbench and much loose gear in storage.

Boiler-room, holed plating to port under boiler.

The deck is badly corroded in many areas with holed plating at the sides of the space. The
deck is in danger of collapsing and should be considered ‘off limits’ to personnel due to danger
from wasted support scantlings in Tank #1 below.
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HULL SURVEY (cont.)

BOILER ROOM, Frames 83 - 99

Much wood and loose debris about, a severe fire hazard. Remove loose gear and stores
immediately.

The wooden deck above on the overhead to port is badly wasted and should be considered a
danger to personnel on maindeck.
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Boiler-room, looking aft to port.

CENTERLINE T"WEEN DECKS, Frames 21 -99

This space is the long centerline trunk between the outboard fuel tanks. Currently a work shop
with locked chain link fence is fitted followed aft by open space formerly utilized as museum
exhibit space. Two ladders lead up to the maindeck which were formerly cargo hatches. The deck
is painted.

The wooden deck above on the overhead to very badly wasted and should be considered a
danger to personnel on maindeck.
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HULL SURVEY (cont.)

CENTERLINE T°WEEN DECKS, Frames 21 —99
The deck is pitted at the base of the ladders from the deck hatches above due to rainfall/corrosion
issues. Deck maintenance has been neglected for some time. The deck has many doubler plates

over previously holed plating. The deck wastage is > than 40%.

Holes have been drilled in many locations for the PVC bilge pumping system; system not activated at time
of survey.

The overhead transverse deck frames are exploding from rust/scale with wasted rivets.

T’ween decks amidships, looking forward to port.

Much holed plating on deck. Inspection of deck from below in Tanks # 1-5 indicated heavy
pitting/wastage from beneath and heavy scaling and/or total failure of structural members
supporting deck; transverse bulkhead (forward and aft) supporting this deck badly wasted (swiss
cheese throughout).

This space should be ‘off limits’ to all but essential personnel until underlying tank supports
and decking can be renewed.

57



FALLS OF CLYDE

HULL SURVEY (cont.)

AFT STOREROOM, Frames 0—21

This space largely utilized as a storeroom with all types of deck gear and furniture strewn about.

There are three (3) overboard discharge valves/piping open to the topsides. Close and cap
immediately.

Remove loose debris as it is a fire hazard.
Properly stow all rigging gear and hardware.

Frames separated from shell plating from Frame 0 to Frame 6 both port and starboard. Rivets
wasted away due to total lack of maintenance over the years.

Shell plating holed in too many areas adjacent to the stern casting/post leading forward.
Wastage of shell plating generally exceeds 60-70%.

Stern casting forward of the rudder is badly deteriorated. A piece of 3/8” steel plate has been crudely
fitted with foam backing attempting to make this a watertight entity. Not watertight in bilge space
below.

The deck is partially planked with teak/fir in some areas, in other areas it is wrought iron.

Margin plates and framing; all show serious rust/scale. Great care must be taken by personnel
when traversing this space as flooring is in very poor condition due to wasted scantlings below.
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HULL SURVEY (cont.)

AFT STOREROOM, Frames 0-21 (cont.)

Storeroom, looking aft to port.

Storeroom at stern, looking aft.. Shell plating separated from frames on both sides leading forward.
Fir decking missing for most of the starboard side leaving a gaping hole to the bilges below.

Side margin plates and deck frames badly corroded in this space.
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HULL SURVEY (cont.)

AFT STOREROOM, Frames 0-21 (cont.)

Holed shell plating just above waterline to port of stern casting. Nothing left to repair.




FALLS OF CLYDE

HULL SURVEY (cont.)

AFT STOREROOM, Frames 0-21 (cont.)

%

Shell plating detached from transverse frame in Aft Storeroom.
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HULL SURVEY (cont.)

FOREPEAK TANK, Frames 125-118
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Located on the lowest level of the ship, this space contained the chain locker for the ship;
partially closed off from the Pump Room.

This space is in total disrepair with totally wasted and/or broken transverse frames. Many rivet
seams missing rivets; much wastage/scale of remaining rivets. The containment plating for the chain
locker has failed.

Shell plating holed in many areas that have been patched from the exterior with wooden plugs
below the waterline; open holes remain above the waterline. Shell plating wastage exceeds 70%+.
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HULL SURVEY (cont.)

FOREPEAK TANK, Frames 125-118

Chain locker at stem.

PUMP ROOM, Frames 99 - 118
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This space contains the tattered remnants of the pair of steam pumps and associated piping
utilized to load and discharge the cargo. The space contained 2’+ of standing water at time of
survey.

The aft wrought iron flange fitted to the aft bulkhead to support the Storeroom Deck is wasted

and must be considered hazardous to personnel entering that space from the Boiler-room. The
deck is in danger of collapse.
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FALLS OF CLYDE

HULL SURVEY (cont.)

PUMP ROOM, Frames 99 - 118 (cont.)

Wasted deck flange on aft bulkhead.

The aft bulkhead is badly holed to port into Tank #1. The entire bulkhead has wastage exceeding
80% and there are many pinholes throughout. Support scantlings are badly rusted/scaled with little
remaining life left to them.

Holed main aft bulkhead into Tank #1 port.
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FALLS OF CLYDE

HULL SURVEY (cont.)

PUMP ROOM, Frames 99 - 118 (cont.)

Piping is dilapidated and badly broken throughout compartment. Footing is very hazardous to
personnel.

Pump room, showing installed patch (failing with leaks) to starboard at Frame 109 looking aft to port.
HULL SURVEY (cont.)

PUMP ROOM, Frames 99 - 118 (cont.)

There is heavy rust/scale on all shell plating and associated transverse frames, longitudinals and
bilge clamps. Many rivets are in poor condition; many have already totally failed.

Pump room, looking aft to starboard.
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FALLS OF CLYDE

HULL SURVEY (cont.)

Pump Room, (cont.)

Wasted or non-existent rivets on transverse framing in Pump Room, port side looking aft.

Base of foremast in Pump Room, Heavily scaled.
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FALLS OF CLYDE

HULL SURVEY (cont.)

PUMP ROOM, Frames 99 - 118 (cont.)

Main steam pump, totally wasted with rust/scale.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #1 Port & Starboard, Frames 83 — 99

These two tanks comprise the first set of fuel tanks aft of the Pump room. Access is via wrought
iron ladders (dilapidated & unusable) to the intermediate deck thence another ladder to the bottoms
of the tanks.

The shell plating has been holed in many areas below the waterline with repairs consisting of
wooden plugs, damage control patches and fiberglass/epoxy patches. All are failing with seepage
noted.

The forward bulkhead is holed in Tank #1 port. The forward bulkhead to Tank #1 starboard
will be shortly as there are numerous pinholes. The forward bulkhead is in an unsafe way and

could collapse due to heavy weight of the Boiler Room.

Side shell transverse frames, clamps and longitudinals are heavily wasted with many failed rivet
patterns.

Vertical deck and horizontal sideshell supports are heavily wasted or tripped (broken).
The overhead floor to the Boiler room is badly holed indicating a possible failure.
Much blasting sand and muck covers the bottom; there is 2°+ of standing water.

These tanks had not been ‘sand blasted, primed and painted’ at time of inspection.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #1 Port & Starboard, Frames 83 — 99

Wasted bulkhead in Tank #1.

Wasted deck and scantlings below boiler flat, Tank #1 starboard.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #1 Port & Starboard, Frames 83 — 99

Tank #1, upper flat, looking forward.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #2 Port & Starboard, Frames 67 — 83

These two tanks comprise the 2nd set of fuel tanks. Access is via wrought iron ladders
(dilapidated & unusable) to the intermediate deck thence another ladder to the bottoms of the
tanks.

The shell plating has been holed in many areas below the waterline with repairs consisting of
wooden plugs, damage control patches and fiberglass/epoxy patches.

Side shell transverse frames, clamps and longitudinals are heavily wasted with many failed rivet
patterns.

Vertical deck and horizontal sideshell supports are heavily wasted or tripped (broken).
Much blasting sand and muck covers the bottom; there is 1°+ of standing water.

All scantlings and plating rusted/scaled.

\

Wasted intermediate platform in Tank #2 port.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #3 Port & Starboard, Frames 53 — 67
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These two tanks comprise the 3rd set of fuel tanks. Access is via wrought iron ladders
(dilapidated & unusable) to the intermediate deck thence another ladder to the bottoms of the
tanks.

The shell plating has been holed in many areas below the waterline with repairs consisting of
wooden plugs, damage control patches and fiberglass/epoxy patches.

Side shell transverse frames, clamps and longitudinals are heavily wasted with many failed rivet
patterns.

Vertical deck and horizontal sideshell supports are heavily wasted or tripped (broken).
Much blasting sand and muck covers the bottom; there is 1-2°+ of standing water.

These tanks have been ‘sand blasted, primed and painted’ at time of inspection.

The bulkheads, both transverse and longitudinal have been badly damaged by sandblasting.

Entry into Tanks is dangerous to personnel due to wasted access ladders and wasted
intermediate platforms that are structurally unsafe.

Additionally, the side shell plating has been repeatedly holed by the painting contractor by
repeatedly blasting pinholes through shell plating, both above and below the waterline.

The paint system applied is already failing with sheets of it coming off the bulkheads
indicating poor preparation or incompatible paint system.

Fiberglass patches over bulkheads, side shell plating and exterior underwater rivet holes are
failing with seepage into bilges.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #3 Port & Starboard, Frames 53 — 67

Overhead plate scaling in Tank #3 starboard..

Wasted ladder entering #3 Tank to starboard.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #3 Port & Starboard, Frames 53 — 67

Tripped or broken horizontal support in Tank #3 starboard.

Patched bulkhead in Tank #3.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #4 Port & Starboard, Frames 37 — 53
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These two tanks comprise the 4th set of fuel tanks. Access is via wrought iron ladders

(dilapidated & unusable) to the intermediate deck thence another ladder to the bottoms of the
tanks.

The shell plating has been holed in many areas below the waterline with repairs consisting of
wooden plugs, damage control patches and fiberglass/epoxy patches.

Side shell transverse frames, clamps and longitudinals are heavily wasted with many failed rivet
patterns.

Vertical deck and horizontal sideshell supports are heavily wasted or tripped (broken).
Much blasting sand and muck covers the bottom; there is 2°+ of standing water.
These tanks have been ‘sand blasted, primed and painted’ at time of inspection.

Additionally, the side shell plating has been repeatedly holed by the painting contractor by
repeatedly blasting pinholes through shell plating, both above and below the waterline.

The paint system applied is already failing with sheets of it coming off the bulkheads indicating
poor preparation or incompatible paint system.

Fiberglass patches over bulkheads, side shell plating and exterior underwater rivet holes are
failing with seepage into bilges.

Entry into Tanks is dangerous to personnel due to wasted access ladders and wasted
intermediate platforms that are structurally unsafe

Standing water is 2 — 3’ throughout both tanks and centerline.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #4 Port & Starboard, Frames 37 — 53

Leaking rivets and patches in Tank # 4 starboard.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #4 Port & Starboard, Frames 37 — 53

Tank #4 Port, looking forward.

Tank #4 starboard showing wasted side shell plating and non-existent rivets.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #5 Port & Starboard, Frames 21 —37
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These two tanks comprise the Sth and final set of fuel tanks. Access is via wrought iron ladders

(dilapidated & unusable) to the intermediate deck thence another ladder to the bottoms of the
tanks.

The shell plating has been holed in many areas below the waterline with repairs consisting of
wooden plugs, damage control patches and fiberglass/epoxy patches.

Side shell transverse frames, clamps and longitudinals are heavily wasted with many failed rivet
patterns.

Vertical deck and horizontal sideshell supports are heavily wasted or tripped (broken).
Much blasting sand and muck covers the bottom; there is 2 - 3°+ of standing water.
These tanks have been ‘sand blasted, primed and painted’ at time of inspection.

Additionally, the side shell plating has been repeatedly holed by the painting contractor by
repeatedly blasting pinholes through shell plating, both above and below the waterline.

The paint system applied is already failing with sheets of it coming off the bulkheads indicating
poor preparation or incompatible paint system.

Fiberglass patches over bulkheads, side shell plating and exterior underwater rivet holes are
failing with seepage into bilges.

Entry into Tanks is dangerous to personnel due to wasted access ladders and wasted
intermediate platforms that are structurally unsafe.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #5 Port & Starboard, Frames 21 —37

Wasted transverse bulkhead, indicative of conditions found

throughout tank system. Bulkheads are Swiss cheese.
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FALLS OF CLYDE

HULL SURVEY (cont.)

TANKS #5 Port & Starboard, Frames 21 —37

New paint system failure on bulkhead.
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FALLS OF CLYDE

HULL SURVEY (cont.)

LAZERETTE, Frames 0-21
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This is a wide open space just aft of Tank #5 and under the aft storeroom. Access is via two
shaky ladders from the storeroom. This space is nothing more than an open void.

Lazerette, seen from forward part of space near bulkhead, looking back to starboard toward stern casting.
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FALLS OF CLYDE

HULL SURVEY (cont.)

LAZERETTE, Frames 0—21 (cont.)

This space is in total disrepair with totally wasted and/or broken transverse frames. Many rivet
seams missing rivets; much wastage/scale of remaining rivets.

Shell plating holed in many areas that have been patched from the interior/exterior with
wooden plugs below the waterline; open holes remain above the waterline. Shell plating
wastage exceeds 70%-+.

The stern casting is in very poor condition with major degradation and waste apparent.

Many frames leading forward from stern casting are separated from shell plating with
wasted rivets.

Much shell plating is holed above and below the waterline and are sealed with wooden plugs,
damage control patches.

There is much standing water (4 —5’) and muck from the sandblasting of the forward tanks
in the bilges.

Base if mizzen mast badly corroded.

Vertical support stanchions on centerline badly wasted.

Wooden plugs keeping the ocean out.
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FALLS OF CLYDE

HULL SURVEY (cont.)

LAZERETTE, Frames 0—21 (cont.)

Stern casting, inboard face showing much wastage.
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FALLS OF CLYDE

HULL SURVEY (cont.)

LAZERETTE, Frames 0—21 (cont.)

Flooded lower flat of Aft Peak Tank.
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FALLS OF CLYDE

EXTERIOR HULL

TOPSIDES ABOVE WATERLINE

External shell plating badly pitted with poor coverage of topside throughout. Surface rust/scale is popping
out due to lack of systemic maintenance; endemic to the entire vessel.

No preservation has occurred in years.....
Side shell bulwarks above main deck are failing, particularly where chocks are feeling the loads from
mooring lines and chain. Mooring lines are junk and in danger of carrying away with any type of

strong weather. This could occur at any time....

Deck double bitts are also in danger of carrying away with sets of bitts becoming detached from the
main deck particularly just before the aft house,

Al e S

Double bitts made up with line and chain. Load of chain pulling bulwark in around chock.
Double bitts pinned to rotted laid deck and iron substrate. Absolute junk....
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FALLS OF CLYDE

EXTERIOR HULL

TOPSIDES ABOVE & BELOW WATERLINE

The stem has a several carpenter C clamps holding shell plating to the stem. They have been there for
over 14 years.

The entire hull has rusticles protruding from the iron hull. These corrosive nodules form with the
unprotected iron hull in salt water. When they break off, and they will, a perfect hole is formed.

Rusticles formed at the waterline of FOC. Endemic to the entire hull bottom of FALLS OF CLYDE.
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FALLS OF CLYDE

EXTERIOR HULL

TOPSIDES ABOVE & BELOW WATERLINE

The underwater portion of the rudder was cut away years ago; the rest of it should be removed.

Artifacts have been carelessly stowed on main deck which includes the figurehead, running lights,
varnished teak hardwood framed for steering over for steering worm gear on the poop deck, Ship’s papers
are carelessly strewn about the cabins aft, there are approximately six (6) yards missing from main deck.
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Figurehead laying on deck unprotected; figurehead is starting to rot and has termites.
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FALLS OF CLYDE

PESTS, ANIMAL CONTROL

It is apparent that sea birds, raccoons, and other varmints are having their way aboard FALLS OF
CLYDE. Numerous bird nests were found in the topside hamper, and numerous bird droppings
from sea gulls and pigeons (also nesting aboard) were prevalent about the decks and topside
hamper. To say nothing about the ants and other insect infestations.

PIER #7 AND VICINITY

The wooden pier at the stern of FALLS OF CLYDE is collapsing. The mooring bollards secured to the
concrete cap rail of the dock have heavily wasted steel pins; these cannot be relied upon going forward to
properly secure the vessel. Fendering for the FALLS OF CLYDE is haphazard and much evidence of
chafing against the concrete pier is apparent.
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FALLS OF CLYDE

PIER #7 AND VICINITY

Typical mooring bitt on quay wall with severely deteriorated pins.
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FALLS OF CLYDE

SECURITY

Many security devices have and should be implemented to protect the Pier #7. A chain link fence
surrounding the berth site has been installed with padlocked gate.

The ship should be equipped with motion detecting lights and an onboard security system.
Adequate fire, bilge and intruder alarms should be installed aboard.

Stand by pumps with adequate de-watering hoses should be stationed aboard as soon as
possible. Units currently aboard are questionable.

SUMMARY

That the FALLS OF CLYDE is an important link to the age of pure sail, the innovative use of wrought iron
in her construction in the interval between wooden ships and vessel constructed of steel is beyond dispute.
Her previous Owners in the deep sea trade realized that they had a powerful vessel that when re-rigged to
her final configuration, and with reduced manning, was still capable of very fast passages and could turn a
profit.

But her age worked against her ultimately.

The time has come to look ahead to the possible fate of the ship and there are two avenues,

Lacking a ‘white knight’ to save her and restore her to her former glory the time is now to make the
decision to either scrap her or reef the vessel.

A task list for both avenues will be developed shortly and a historical record closure will bring the curtain
down. Hopefully, the ship can be reefed to provide divers with a new venue to explore.

It has been my privilege to survey and work aboard this fine vessel.

Respectfully submitted,

s

Joseph Lombardi
Marine Surveyor
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