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LEGISLATIVE AUTHORITY FOR HABS/HAER AND THE USE OF
OTHER GUIDELINES

The lepislative authority of HHABS/HAER is the 1935 Historic Sites Act (Public Law 74-
222 and the 1966 National Historical Preservation Act (Public Law 89-665), as amended
in I980 {Public Law 96-513).

The puidelines should be used in conjunction with:

Secretary of the Interior’s Standards and Guidelines for Architectural and
Engineering Documentation as published in the Federad Register, Vol, 48,
No. 190 {Thursday, Seprember 19, 1983}, Norices, pp. 44730-44734, generally
known as HABS/HAER Standards.
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The AlA Press, 1939
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Preface 1.1.1

PREFACE

Publication and Revisions, The national
guidelines presented here for use in
recording large historic ships will
eventually be used and tested by 2 wide
variety of instilutions and individuals as
well as the National Park Service. Since
they are one of many new sleps in
Tnaritime preservation, users no doubt will
want 10 know the background for their
development and what respomnsibilities (hey
do or do not incur. Though this volume is
in bound form, these guidelines will
continue (o evolve and improve as they are
used; revisions will be made from time o
time without notice. Future editions may
be issued in loose leaf form for easier use
m the [ield. Contact the ofFice of the
Historic American Engineering Record
(HAER) for information on updalcs to the
guidelines.

Background. Nzlion-wide imerest in
maritime history and the preservation or
replication of large historic ships has
grown substantially in recent years. It has
become apparent that physical preservation
of vessels will not be feasible in a large
number of cases, and (hat documentation--
preservation "on paper”--will prove o be
the most reasonable preservation method
available. Where physical preservation of a
ship ix undertaken, in most cases derailed
documentation must be made before
slabilization, repairs, or other preservation
Ineasures can be safely undentaken. Such
documentation is also a form of insurance
against partial or total loss of a significant
vessel to posterity should some calastrophe
occur 1o the vessel itself.

Americans have always held an interest in
their maritime history; however, cffons to
preserve jls largest physical
expression--the ships--have lagged behind
preservation of small craft, amifacts,
written historical documents, and folklore,
with only a few important exceptions. Led
by the private and public sectors since the
1960s, the national movement to preserve
historic buildings has encouraged a similar
movement in maritime history on local and
national levels. The impetus for the
following HAER guidelines lies with the
Standards Committee of the National
Maritime Heritage Task Force which met
between Seplember 1982 and December
1983 ynder the auspices of the National
Trust for Historic Preservation. The
HAER guidelines were one of several
related documents prepared in response to
a 1985 conpressional mandate to
"invenlory maritime tespurces, recommend
standards for their preservation, and
recommend private and public sector roles
for that preservation.” Yigorous discussion
among American maritime museumns,
professionals, interest groups, and the
Wational Park Service ensued in meeting
the goals of this mandate. A national
inventory of preserved historic vessels
over 40 feet long was completed by Lhe
National Park Service, wilh the
cooperation of numerons agencies and
mnseums. In 1987, the National Register
of Historic Places published specific
instructions for nominating vessels 1o the
Mational Register (Bulletin #20r
Nominating Historic Vessels and
Shipwrecks to the National Register of
Historic Places). The Historic American
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Engineering Record produced the
Guidelines for Recording Historic Ships in
1988 in accordance with the established
Secretary of the Interior's Standards for
Architectural and Engineering
Documentation. The Museum Small Craft
Association began development of
guidelines for documentation of historic
small crafi in 1988; Boats: A Monual for
Their Documentation was published in
1994 by the American Association for
Slate and Local History. In 1990 the
Maritime Prescrvation Program within the
Mational Park Service published the
Secretary of the Interior’s Stondards for
Historic Vessel Preservaiion Projects and
1990 Inventory of Large Preserved Historic
Vessels. Many of these publications were
to formn a part of the Nationat Trust's
planned Marua! for the Documentation of
Historic Maritime Resources, which was
to have included guidelines for
documenting all types of mantime-related
tangible and imangible resources. The
Depaniment of Maritime Preservation in
the National Trust was disbanded in 1993,
and this publication was not issued.

The Historic American Engineering
Record (HAER). The documentation of
historic ships has a long history reflecting
the infiuence of numerous motives,
traditions, and important individual
authorities. The Historic American
Engineering Record was established in the
National Park Service in 1969 to create a
public record of the United States’
engineering and industrial patrimony. It is
the companion program to Lhe widely
known Historic American Buildings
Survey (HABS), founded in 1933 ¢ record
historic architecture in the United States.
At its fullest, HAER documentation
consists of Lhree components--fuily

foctnoted investigative histories,
large-format photography, and detailed
measured drawings. Each component has
inherent strengths the others lack, so that
an inlegrated "package” focused on a
specific sile or ship becomes a powerful
documentary tool; the ship iseilf is
examined and (reated as a document every
bit 25 imporiant as hislorical records.
Since all documentary efforts are
necessarily selective and interpretive, the
HAER guidelines help to elicit and capmre
the significant aspects of each vessel and
present them as clearly as possible. The
final records are produced on archival
materials having a 500-year tifespan and
are deposited in the HAER collection at
the Prints and Photographs Division of the
Library of Congress.

Access to HAER Records. HAER records
are in Lhe public domeain and are open for
public access. They may be copred for a
fee and used for any purpose, with proper
credit given to HAER and the National
Park Service, as well as the delineator,
photographer, or historian. Microfilm
copies of the HAER coilection are
available at more than 110 libraries and
institutions throughout the United States.
For further information, write to the
HAER Reference Librarian, Prints and
Photographs Division, Library of
Congress, Washinglon, DC 20540.

Standards and Guidelines. In order W
insure & uniform quality of content and
presentation, the Secretary of the Imerior’s
Standards for Architectural and
Engineering Documentation govern
preparation of documents for inclusion in
the HABS and HAER collections, they are
reproduced for reference in Section 4.9. In
order 1o make (he kind and quantity of
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documemation appropriate (o the
significance of a vessel, four levels of
effon are outlined in the standards. The
maritime guidelines presented here
interpret the [irst three levels of Lhe
standards {Levels I - III} for use in
producing documentation acceplable to the
HAER collection. The fourth level, an
inventory or survey, is addressed by
piesent guidelings for the HAER Invenwry
Card available from the HAER
Washington office.

BAER has attempted to base these
guidelines on the best of widely accepted,
established professional practices in
historical research, vesse! documentation
and measurement, industrial archeology,
docnmeniary photography, and measured
drawings. The guidelines are not meant to
be the linai authority, which all recorders
must accept regardless of affiliation or
before which all previous methods and
producis are 10 be seen as inferior. HAER
has atiempted 10 draw on the tremendous
wealth of previons exampies and o make
the guidelines as flexible and broadly
applicable as possible. HAER anticipates
their acceplance by a wide range of
authorities and users, and Lrusts that they
will prove useful for non-HAER
documeatation projects.

Emphases. HAER documentation is
vessel-specific, and records should reflect
what is significant about the vessel. Where
design is important--as it is expected to be
In the majority of cases--hull shape and/or
vessel construction and propulsion should
be highlighted as sigmficance dictaies,
Measured drawings may not be required in
sQome cases, since significance may inhere
in some nondesign facts, such as historical
evenls or associations wilh important

persons. Existing drawings and records
may also be sufficient to document historic
conditions. The HAER coilection at the
Library of Congress does not accept
pre-existing or original materials {except
as photocopies), but recognizes their great
value and strongly encourages their
preservaiion by responsible repositories.

In documeming ships, HAER intends o
buiid on the work of the Historic
American Merchant Marine Sorvey
(HAMMS), a 14-month proptam
administered from 1936 to 1937 by the
Smithsonian Enstitation as part of the
Works Progress Adminisiration. HAMMS
put maval architects and others idled by the
Great Depression to work making records
of vanishing historic vessels with the
intention of providing furure navai
architecrs a useful base-line record of
American ship design evolution. For is
time, it was a monumental effort, and
deserves great credit. Of the 426 vessels
included in the survey, only one survives
in 1988, {The HAMMS Collection is
located in the Divisien of

Transportation, National Museumn of
American History, Smithsonian Instilution,
Washington, DC 20560. Selected HAMMS
drawings were reproduced full-size and
published in seven volnmes by the Ayer
Company of Salem, New Hampshire in
1983; see Section 4.7 for a complete
citation.) HAMMS surveys worked from
half-models and old drawings as weil as
extant vessels, and the records vary widely
in quality due 1o the varied skiils of
HAMMS recorders and the frequent lack
of convenient, adequate project verification
data in the Survey drawings. Some of the
Survey's weaknesses are undoubiedly due
to its very short lifespan and consequent
lack of time to reline and slabilize its
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methedoiogy. The HAER program benefits
from a much longer track record and from
further developments in general
professional standards of documentation
and material culmre studies. The user
stiould be able to evaluaie HAER records
more easily and use them with greater
confidence since the methods, bases, and
limilations of each project will be more
clearly stated. A significanr review and
evaiunation of HAMMS was made in 1986
by James P. Warren (cited in Section 4.7,
References and Resources).

Since the close of HAMMS, hundreds of
hisworic vessels bave disappeared without
adequale documentation. It is hoped that
the HAER program wili help prevent
simifar losses, and in many cases be a
prefude to the physical preservation of
many worthy vessels for posterity.

Scope of HAER Maritime
Documentation. HAER documentation
should focus on large vessels of patioual
significance as detertnined by national
inventories, other snilable research, or
designation by the Secretary of the Interior
as National Historic Landmarks. This
scope ncludes significant survivors of
regional and local vessel design. Bulletin
#20 from the Natioual Register of Historic
Places provides gnidance in determining a
vessel’s significance.

¥essel Size. In seneral, HAER
documentation s currently resiricted to
vessels more than 30 feet in length that are
floating, or in some manner laid up out of
waler {¢.g. in a dry dock, on a marine
ratway, as hulks on a2 beach, etc.).
Half-models may aiso be considered.
While documentation of small craft is
encouraged and is not excluded from the

HAER cotlection, HAER concentrates on
the documentation of larger vessels,
principally because Lhey are more
susceptible to loss. Small crafi--vessels
less than 30 feet long--tend to find Lheir
way into musenms or other protective care
much more easily (han larger vessels.

Archeology. The scope of thesc guidelines
does uot mchude archeclogical siles,
whether underwater or vuderground.
Exceptions w0 this are subsiantially inract
hulks, whether sunk, bnrited or beached,
and for which contemporary documentary
sources {records, photographs, €ic.) con
be found. Prehistoric vessels by sheir very
nature have no conlemporary written,
photopraphic, or other graphic records 1o
aid in undersltanding (hem, hence the
appreach to recording and inlerpreting
them is considerably different.
Professional standards and guidelines
aiready cxist for archeolopical work of this
type. Conrary {0 the expeclations of
HAER in 1988, the Guidelines for
Recording Historic Ships have been sought
by nauticat archeologists for use in
underwater documentation of historic
vessels. While not originally intended for
this purposz, the guidelines have helped
fill an apparent gap mn archeclogical
guidelines as the field of pautical
archeology continues to develop.

Military Vessels. Though documentation
of mililary vessels is in no way excluded
from (he HAER collection, documenlation
of 20th-century warships is not specifically
aiddressed in the HAER guidelines. This is
largely due to warships’ enormous
compiexity and the survival of volumiacous
malerials (drawings, records, histories,
pholopraphs} in the National Archives,

U.S. Navy archives and other repositories.
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MNumerous historical and technical
publications for both professionals and
faymen are available on this subject.
Recording Structures and Sites for the
Histaric American Engineering Record
{formerly the HAER Field Instnictions
mamtal; for recording land-based indusirial
sites will be of aid in documenting
propulsion plants, armament, and other
machinery. HAER should be contacted for
enidance, as well as other authorities, if a
warship i8 {0 be recorled for HAER.

Marine Industrial Complexes.
[.and-based, maritime-reizted sites can be
documented for HAER using Recording
Structures and Sites for the Historic
American Engineering Record mentioned
above.

HAER Project Parameters. HAER
usually records a site or vessel as it exists
at a specific time, not as an ongeing
process. Preserved vessels undergo
maintenance, repairs, restorations, aml
other changes which themselves shonid be
documented, bnt this kind of ongeing
effort is not in HAER' s purview. The
guidelines are useful, however, for helping
establish ongoing decumentation programs
where Lthey do not now exist by providing
a baseline set of records for directing and
dacumenting maintenance, repans, and
restorations.

Project Duration. The average
documentation project conducted by HAER
runs for 12 weeks during (he summer.
Some vessels may requite {wo OT more
successive summners o document, most
often due to funding limitations or Lhe
need to keep the number of recording team

personnel dowu to a manageable size,
Documentation projects conducted for

HAER. under other auspices are 0t
necessarify subject o this scheduls,

Reconstructions, Reproductions and
Replicas of Vessels. Lavel I HAER
documentation can be used as baseline
information for building reconstnictions or
reproducticns of historic vessels, however,
it shonld not be constreed thereby that
HAFR documentation, such as a set of
measitred drawings, is intended to be
sufficient for such projects. The Secretary
of the Interior's Standards for Historic
Vessel Presenvation Profects define
“reconstruction”, "reproduction” and
replication as follows:

Reconsiruction: (1) the act or
process of creating by now
construciion accurate form and detail
of 2 panticutar vessel as it appeared al
a spectfic period of time; {2) 2 vessel,
or parl thercal, that is the product of
such & process.

Repraduction: (1} the copstruction or
fabrication of an approximale copy of
gn object; {2) an object that is the
result of such a process.

[When applied to a vessel, fhe wrm
"reproductton”™ or “replica,” denotes:
{1} Ihe act or process of reereating by
new construciion the general form
and appearance of a panicular vessel
or iype of vessel; or €2) a wessel thar
is the product of such a process ]

Reproduction: the act or provess of
rocreating by new construction the
general form and appearance of a
particular vessel ot type of vessel,
maritime objoct, or pan thereof.

The Secretary of the [aterior's Standards
for Architectural and Ergineering
Dacumentation require HAER records o
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"adequately explicate and illusrate what is
significant or valuabie” about a tnstoric
vessel, but this does not necessanly mean
the drawings, photographs, and written
data will allow a shipbuilder to build a
replica without supplementary material.
HAER records show a user "what was
there" in relation to its Ristorically
significant features. Recording the
historicaily significant aspects of a vessel
rarely requires that every piece of
equipment be recorded down to the
smallest detail. Most historic vessels
inclede relatively insignificant details
which do not receive coverage. HAER
measured drawings should be accurately
scaled views, but they are not intended to
be "working” or “shop drawings.” Old
shop drawings of hisloric vessel
Constructiou are invalable as records, but
production of new ones is in most cases
not justifiable unless an actuzal replication
project is imminent.

The distinction between 2 HAER measured
drawing and a shop drawing is slight for
small wooden sailing vessels of
straightforward consitruction, such as 4
catboat; several measured drawings and a
set of informative photographs may be ail
a wooden shipbuilder working in a craft
tradition will need 1o construct a replica.
HAER’s focus is, however, primarily on
large vessels, many with complex
mechanical systems. Construction of a
steam-propelled tug boat replicz in a
modem yard may require several hundred
sheets of shop drawings to permit
manufacture of hull, structural sysiems and
derails, ali pans and assemblies for
propuision equipment, auxiliaries, piping,
electrical equipment, elc. In documenting a
historic g boat, HAER will not, for
example, produce a new drawing of a

marine engine crankshati--complete with
dimensions, tolerances, finishes, and
specifications for metal alloys--suitabie for
handing #o a machine shop for production
of a new parl. However, an exisling
historic shop drawing should be
photocopied by HAER if (hat crankshaft
represenied 2 significant advance in the
history of mariue engine technology.
Though the HAER collectton does not
accept original historic records, existing
shop drawings for historic vesseis are
invaluatble and cught 0 be properiy
conserved and protected by their owners,
or wmed over to a responsible archive,
Old drawings, pholos, and records offer
significant insights inte history,
conslruction, technology, design, znd other
factors, and (hey can be significam time
savers in producing HAER drawings. They
witl also be vital to any restoration or
replication efforrs. HAER data should
indicate where such historic materials can
be located. Otherwise, HAER drawings
and field noles should form an information
base from which a team of gualifted naval
archilects, marine engineers, shipwrights,
ardl others can generate shop drawings for
manufacioring purposes; produciion and
curation of shop drawings themselves is
beyond HAER’s mission.

Users of the Guidelines, The HAER
guidelines are written primarily for use
under HAER supervision by HAER
summer employess, most of whom are
college students majoring in various
aspects of history, phelography,
archilecture, or engineening. They are also
intended for use by other agencies,
institutions, contractors, and donors deing
documentation to HAER standards for
submission to the HAER collection or for
their own purposes.
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Because the guidelines will be used by
inexperienced personnei as weil as by
professionals, portions of the wxt are
devoted to introductory material. An
elementary giossary is included in Section
4.1. However, professionals and
experienced recorders will find what they
need o produce drawings for iaciusion in
the HAER collection. With these
guideiines, proper guidance from a trained
field supervisor, and a review leam,
HAER employees and other interested {if
less expertenced) recorders should be abie
t0 urn ot reliable work.

Review and Consultation. HAER
recommends strongly that recording
projects retain a secondary review (¢am
consisting of maritime specialists
appropriate to their project. Vesset

owmners, crewimembers, shipbuiiders, navai
architects, marine surveyors, engineers,
mechanics, riggers, and maritime
historians arc some exampies of types of
conseitants who may prove useful. Experts
who know (he contents and whereabouts of
vacious records collections, histories of
vessel types, regions, trades, ship
constniction and technology, etc., ¢an be
of incalcuiable value in producing
excellent documentation, saving time, and
avoiding mistakes Or serious information
gaps. Review teams should go over (he
vessel being recorded with the
documentation team and be permuited
periodically to go over a documentation
team’s work. Ships have significant
differences from buildings and there are
ofien several 1ssues and agendas 1o sort out
on a documentation project. Fnoding,

time, expertise, sighificance of the vessel,
extant prior documentation, accessibility of
ship structure, present condition and future
disposition of the vessel, secondary uses of

the documentation, and many other
questions can ail affect how a project 1s
planned and what records are produced.
The guidelines are not intended to
substirele for olher references or expen
advice, and no writlen instructions are
uitimate substitates for experience.
Professicnals may be localed through
major maritime museums ot by conlacting
the Council of American Maritime
Museums, the Nzlicnal Park Service, or
the National Trust for Historic
Preservation. HAER has a list of some
polential consultants, but mainaing it only
as 4 counesy--inclusion on the list shonid
not be construed necessarily as
endorsement, nor omission as disapproval.

HAER makes final review of all
documentation submitted for conformity to
the Secretary’s Standards for Arciitectural
and Engineering Documentatian and to
HAER pguidetines. The HAER program
will gladiy review “in progress" phases of
a project for direction, content, and quality
so that potentizl problems can be caught
before they become serious. Failure to
conform to specifications for archival
materials and sizes may mean rejection of
documemntation regardiess of 1ts merits.
Significant departure from the guidelines is
IIECEssary in Some nstances, bul must be
properly justified. Inappropriate or pootiy
produced records will be returned for
improvement.

Funding of Documentation Prajects.
These puidelines do not give guidance for
funding projects. Documeniation projects
operated by HAER are rarely funded by
the Mational Park Service, and ithe HAER
program offers no grants. HAER projecis
are typically funded on a project-by-project
basis from z variety of public and private
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sources, depending on vessel ownership,
lecation, and the parties interested in (or
legally required to perform) documentation
to0 HAER slandards. HAER has relied on
other Federal, state, and local government
agencics and programs, as well as
donations, maiching grants, and in-kind
services from private individnals, interest
groups, historical societies, foundations,
corporations, aud other institutions.

Other HABS/HAER Guidelines. The
Guidelines for Recording Historic Ships are
part of the following series of guidelines
developed by HABS/HAER for recording
vatious types of historic resources to the

Secretary’s Standards:
1) Hisigrian’s Procedures Manuol (HABS)

2y HABS/HAER Guidelines: Recording
Struciures and Sites with HARS Measured
Drawings

3) HABS/HAER (ruidelines: Recording
Structures and Sites for the Historic
American Engineering Record: Historical
Reports, Large Format Photography and
Measured Drawings

4y HABS/HAER Guidelines: Transmitting
HABS/HAER Documentation
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these manuals. Contents of Section 2
(History} were prepared by staff of the
Mystic Seaport Museum under Dana
Hewson, Shipyard Director. Porlions of
Section 3 (Photography)} were adapied
from existing HABS/HAER
"Specifications for the Prodnction of
Photographs" by fack E. Boncher, HABS
Siaff Photographer.

Portions of Sections 4 (Measured
Drawings) were adapted in 1988 from
existing HAER Fleld Instructions, whose
principal anthors were Larry D, Lankton
and Richard Anderson. The summary chart

of the Secretary’s Standards for
Architectural and Engineering
Documentation reproduced in the
Appendix was prepared by Rober J.
Kapsch, Chief, HABS/HAER. The balance
of the 1988 histeric ships guidelines were
written by Richard Anderson. HAER
architect Robbyn L. Jackson aided with the
layout of numercus ilustrations i Section
4.7, Sally K. Tompkins, Deputy Chief,
HABS/HAER, reviewed and edited drafts
of the writen rext and supervised the
project’s progress.

Special thanks are due to Maynard Bray
and David W._ Dillion, who Kindly
reviewed carly drafis of Section 4 and
made substantive commens for the 1988
edition. Mr. Dillion alse provided a
checkiist of measurements to be made for
sails inciuded in Section 4.3. Welcome
contributions by Don Birkheltz, Jr.,
regarding scantlings for metal vesscls and
distinguishing between old and new work
aboard ships have been included in
Sections 1, 4.3 and 4.4, Kevin Foster
conlributed numergns titles on
steam-powered vessels and the history of
steam navigation to Section 2.3, and aleng
with William M. P. Dnnne, he contributed
1o the Introdnclion w Admeasurement in
Section 4.9. HAER also wishes to thank
the Museum of American History of the
Smithsonian Institution for permission to
reproduce drawings from the Historic
American Merchant Marine Survey
(ITAMMS) and from the collections of
Howard 1. Chapelle. These drawings are
used extensively in the Measured
Drawings section of the 1988 edition of
the guidelines.

HAER also deeply appreciates the time
and thought given by numerons members
of the maritime community who were
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and David W. Dillion, who kindly
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Historical Report Guidelines 2.1.1

STANDARDS
ang
GUIDELINES

Introduction: The outline format on the
following pages provides a quick overview
of general applications of the Secretary’s
Standards 1o Lthe production of HAER
historical reporis. The text that follows in
Sections 2.2-2.4 tells you in more detail
how to produce repors that meet the
Secretary’s Standuards.

There are four parts to the oudine,
corresponding to each of the four
standards as they apply to HAER historical
reports.

[ Guidelines for explicating anil
illustrating what is significant or
valuable about a historic vessel via
Wwritten reports.

1I. (GGuidelines for preparing reports
accurately from reliable sources.

III. Guidelines for materials on which
reports are to be made.

[V.  Guidelines for producing clear and
COMCISe repors.

These standards, as they apply to historical
reports, follow well-established scholarly
practices and ethical standards.




2.1.2  Historical Report Guidelines

I. Explicating and illustrating what is significant or valuable about a vessel:

Recommended

Deiermining historically sipnfficant daa theough adeqaate
tesearch inte relevant primary and secondary sources, in
addition 1 examination of the physical fabric of te
vessel tselt,

Determining whar significant data ave best explicaed and
iilusirated vy a written report, as opposed to photographs
or measured drawings dlonc,

Determintng what contents are best suited w explicating
and illustrating the significant and valuable aspecis of the
Tesource,

Not Recommended

IL. Guidelines for preparing hislorical reports accurately from reliable sources.

Recommended

Using endnotes and bibliography for complete and
accurale citation of primary and secondary SOUTCEs,
whether written, oval, or graphic,

Repotting gaps in information accucately,

Reparting o the reltability of sounces used where they
may he undefined or i question.

Disttngwishing supporied facrs from educated ghesscs and
speculation when drawing conclusions and interences.

sing sources and e written medium widin their
capabilities and lmilstions,

Turning w photography, illustraiions, and measered
drawings where they ¢an more accurstely and suecinctly
provide evidenee, explicate or iifustraie a significant

point.

Not Recommernded

Quoting copyriphted information {inleuding graphics) in 2
HAER report without citation or appropriate wrilen
permission from the copyright owasr(s).

III. Guidelines for materials on which historical reports are (o be prepared.

Recorunended

Preparing final copy of tepon on 8% "x117 archival bond
paper {acid-frec, 100% cotton, hufferad)

Not Recorunended
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I¥. Guidelines for producing clear and concise reports.

Recommended

Organizing & ropo according to a cheonalogical optline
derpved from signtficam! aspoors of the rocotded vessel’s
histary and context,

Including proper pagination and headings on each page.
Using a properly completcd cover page.

Using COUurier ypeface st 10 or 12 charscers per
bt {opi)

Turning to photography ., illustrazions, amd measurod
drawings where they can more accurately and suceinctly
provide evidence, explicate or iflustrate a significant
point.

Foliowing established rules of clear professivnal writing
practice in prammar and speing.

Mot Recommended

Producing a report in which type 3% pray, streaked or
smudged
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HISTORICAL REPORTS

Introduction, The goals, content, and
format of 2 HAER historical report are
addressed below. For the most parl, they
follow long-recogmzed approaches, but in
addition to cusiomary documeniary
sources, a thorough undersianding of the
physical structure of a particular vesse] is
necessary for a complere undersianding of
that vessel’s history and her place in
history. Documenting the hisiory of a ship
or boat can be similar to an archeological
excavation, because some of the
information necessary for a writlen report
will be gathered from physical evidence ou
the vessel itself. The guidelines that foliow
presume Lhe user has some experience in
historical research and writing, and in
interpreting physical evidence. While (he
gmidelines are inlended for use by
researchers from a variety of backgrounds,
they will not cover fundamentals of
research and writing lechnigques.

While you may rely primerily on the
writlen word as a historian, you should
work closely wilth those who are making
graphic documentation of the vessel. You
will beth be uncovering evidence Lhat will
help each other in your work, If you are a
HAER summer employee, keep in mind
that most HAER recording projects operate
on a 12-week schedule, and plan your
efforts accondingly. Contracted work, or
work sponsored by other organizations, is
not necessarily subject to these tine
cofistraints,

Watercraft present interesting prohlems o
the researcher, not the least of which is
their uobility. Evidence of the vessel's

history may be scattered worldwide and
jocal information about construction
techniques may not have much relationship
1o the vessel at hand.

Levels of Documentation, These
guidelines give directions primarily for
completing hislorical repons for ships
whose signiflicance requires Level 1 or
Level I documentation as set forth in the
Secretary of the Interior’s Standards for
Architectural and Engineering
Documentation (see Appendices).
Historical reports for Level I or IT are
substantially the same in conlenl and
format; the differences will have more to
do with the vessel’s significance and
available sources than matters of report
length or research effort. Guidance given
here will also enable the user to complete
research for Level 111 documentation
{completion of a one-page "Dala Form for
Historic Ships") or Level IV (completion
of a HAER Inventory Card). The data
form is self-explanatory, and Fig. 2.2.1
shows a blank copy. Copies of the
inventory card and instructions for
completing it are available separately from
HAER. A Case Smudy is included
(beginning on p. 2.4.1) as an illustration
for Level I/II repons following these
guidelines.

Integration of Various Types of
Documentation. The author is responsible
for more than merely researching and
writing a report. He should be conscious
that HAFR documentation is 2 package
developed from several disciplines. This
package conlains not only a report, but
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RATICHAL PARK SERVICE

BISTORIC LARGE VESSEL INVENTORY

Currapt name: ; OfEicial #:
Frevious names: (1} (4)

(%3} (3}

(4 {4}

Tity and State location:

Buildaer: : ¥eur built:

Builder locaticn:

Built fo¥:

Yesmal Lyoa: 3

OTiginal uge:

Pressnt uan: i

Cmoar:

Cwnar*a addrensy:

City/state/lip:

§ of naets: §ORige

Langth: 7 Beam: : Hold Lepth: 7 Draft:

Gross Look: : Het toma: ; bimplacemant:

Hull materigl: ; Dask material:

Surerstructura oterial:

Typa of sngines: : HOrSapowsr!
Propulyion: H
Arawpent: H

Condition {cirele one):
POOR FALIR GOOD EXICELLERT

Praservation Objective:

ﬁttl'rlcordltt

Fig. 2.2.1
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formal photographs and may also inglude
measured drawings (in Level T
documentation). As part of a team, the
regearcher should help decide what formal
photographic views should be scheduled
and write captions for them {see pp. 3.2.1
- 3.2.3 for format of "Index to
Photographs"},

Due to time constraints, he shouid he
especially sensitive 1o views that can save
him pages of lengthy written work;
historic views and graphics should be
selected for photographic copying when
appropnate. When measured drawings are
done, he should be active in focusing the
deiineators’ efforts on those physicat
aspects of Lhe ship showu to be significant
hy his research. He should also supply the
delineators with notes and that historical
information which may be better presented
on drawings than in the repont. All written
data on drawings should be proofread for
content, spelling, etc. In turm, seme of the
dala needed for the report may betrer be
oblained by the delineators. The field
report anthor (and all team members)
should take care to decide which medium
i5 best for communicating various types of
information. References to photos,
measured drawings, and other graphic
media should be made where appropriate
and efficient rather than relying solely on
the written word.

Format. [HAER reports are generally
single-spaced and rypewritien in Courier
typeface on only one side of 8-1/2" x 11"
sheets of archival bond paper with
ene-inch margias {minimum) on all sides.

Cover Sheet. The first page of all reports
is @ cover sheet containing the headings
and following the format shown on p.
2.3.3.

Pagination. The upper-right-hand corner
of every page should contain a three-line
single-spaced block with the vessel name,
HAER mimber, and page number as
illusirated in the format below.

Schooner ALABARNA
HAER No. MA-64
Page &S

Mlustrations. Relevant HAER photos,
measured drawings, and photocopies
shonld be refercnced directly in your
report whenever possible. Selecled maps,
drawings and other materials not
significant enough to be included in the
project photographic record may be
included in the body of the report with
sources properly cired.

Fooinoles and Endnotes. Reports should
be fully documented, with endnotes
appearing at the ends of chapters or the
end of the report. Aside from proper
citations, endnotes are nseful for
explanations or digressions which do not
blend well into the flow of your paper.

Bibliography. A ful! bibliography listing
all sources cousulied (primary, secondary,
graphic, oral, elc.) must appear at the ¢nd
of your report. You shouid refer o The
Chicago Manual of Style (Chicago, 1988)
or A Manual for Writers of Term Papers,
Thesis, and Dissertations by Kae L.
Torabian {Chicago, 1987) for proper
puncruation and forms.

Word Processors. The use of a word
processor is strongly enconraged and
floppy discs shonld be subrmitted to the
HAER office along with printouts in order
o facilitate the editing process. It is
recommended that the HAER office be
confacted at the time of the project to
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determine compatibility of software
{WordPerfect® is the Mational Park Service
slandard).

Assessment. Ships are highly specialized
vessels which differ widely among
themselves. What makes 2 vessel
significant enough to be documented can
vary widely, also: associations with
imporiant people or events, embodiment of
technological advances, unigue
COnstruction, or representation of a
once-¢commeoen class of vessel, type of trade
or craft, ele.

In some cases, effective documentation is
best carried ant by focusiug intensely on a
few historically imporrant elements rather
than on complete documeniation of the
entire ship. It is ofien of far more value to
document the unigne and imporiant areas
of cerlain tune periods in great detail than
to document the entire ship in a more
superficial way. And if some
documentation already exists in the form
of construction plans, lines, photographs,
drawings, etc., and if these clearly
illustrate how portions of this or similar
vessels were built, there is no point in
covering the same ground again.

The vessel may have required occasional
repair. It is probably umusual to find any
watercrafi that is old euough to be
important historically and has survived
willlont some repair and aiteration.
Semetlimes the newer work is a5 imporiant
as the original; sometimes it’s not-—a lot
depends on factors such as age, exent,
quality, technology, etc. But it is always
valuable {0 sorl out the original fabric
from the pieces (hat came later and o
recond all changes that occurred up until
the boat was 1aken out of service.

Before any documentation begins on a
vessel, Lthe vessel should in all cases be
inspected by an experienced review team
whose members can, with their knowledge
of maritime history, traditional
conslruction lechniques, and existing
documentation, determine whether the
decumentation preject shonld be complete
or pariizl apd what arees should receive
the most attention.

The review team should be made up of
ipdividuals familiar with the Lrades the
vessel was engaged inand the type of
construction being reviewed. They should
also be famillar with existing
documentation (historic, photographic,
drawn, eic.} so that infornation recorded
is not a duplication of informatien
recorded elsewhere.

Iu establishing priorities, questions such as
the following should be considered:

1. What documentatiou is already
available for similar vessels?

2. What portions of the vesscl appear
10 be original and what is repair
work, and how much attention, if
any, should the latter receive?

3. Where has the original
configuration been altered?

4., What is unique about the vessel’s
construction?
5. If the vessel is 1o be restored, are

there affected areas that should
receive special atention early?

a. Are there unique consiruction
derails not fonnd in other vessels or
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ones that have never been
documented that are worthy of
mere than the usnal focus?

While much of the above information will
be recorded photographically or in the
form of measured drawings, it is essential
that the field repori author be involved at
this time because wany of the clues o the
vessel’s history may be uncovered during
this assessment.

After surveying the vessel, the review
teain will write up the resulls of its
inspection in a prioritized list of areas (o
be documented, keeping within the
documentation team’s limimjons and
offering rationale for ils recommendation.
This will include specific recommendations
as to which portions of the vessel’s history
need in-depth documentation and which
only need refer to other historical research
recorded elsewhere. In a case where the
ship or boat is to be destroyed after
documentation, the review ieam should
make recemmendations on which structural
elements, if any, should be preserved,
based on their impormnce o the overall
construction as well as the practical
limitations of warehonsing unnsually large
pieces.

Content, Who? What? Where? When?
How? Why? These basic questions apply
to ships as well as to any historic subjects,
though for ships each question has a
shghtly different slant. HAER
documentation is planned to have a
300-year lifespan. It is, thercfore,
instructive (o ask yonrself what might
someone in 2308 A.D. wish to know. Also
HAER reports are vessel-specific and
should concentrate on highlighting what is
significant about the particnlar vessel being
recorded without neglecting context.

What follows is an outiine that covers the
basic information which a histery should
record. A history need not be limited to
these topics but each of the listed wpics
should be addressed even if the research
leads to a dead end. The history may be
written in a strictly narrative form using
this outline as a check list and developing
chapters on specilic significant aspects as
appropriate, or the ¢utline may be more
closely followed, filling in available
informatiou under each heading and adding
new headings or subheadings as
applicable.

When peritnent and helpful, tables,
diagrams, maps, charts, sketches,
fragments of engineering drawings, or
illnstrarions may be included in the body
of the repon; though these may not be
suitable for formal photocopies or
inclusion in the measured drawings, they
assist the user in understanding the
resource. As has been noted earlier, care
must be exercised in the use of
copyrighted materials since HAER repons
are in the public domain.

A. TDENTIFICATION

1. Name of the Vessel and
Official Number

When assigning the primary name to a
vessel, the proper neme Ko use s the
historic name, which will not change with
each new owner or use. The historic nane
of a vessel oficn requires careful research
to ascertain, It generally should be the
name of the vessel when launched. If this
information is not available, the present
name should be used as the primary name.
Always note the origm or source of the
historic name in the text of the dala pages.
And, whenever using the primary name,
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use all capital letters {e.g.,
TICONDEROGA}.

Occasionally the historic name is not weil
known, and the persons using the HAER
records may not be ghie to ideniify a
vessel by that designation. Secondary
names, which are current or past names,
are also included to aid in the use of the
HAER records. Any secondary names (in
capita letters) are placed in parentheses
after the primary name, beginning with the
present name and including as many past
names as are known.

If the original and present name cannot be
determined, a brief description should be
used. The vessel is then filed
alphabetically by type, as 8 for schooner.

The official number is assigned by the
United States Coast Guard and iz on the
ship’s document. This number is also
generally carved inlo a deck beam or other
major stroctiral beam. Documentation
numbers can ziso be received from Lhe
U.5.C.G. Documentation Office.

2. HAER Number

Each vessel recorded is given a survey
mumber which consists of an assigned
mimber preceded by the appropriate
two-lelier slate abbreviation, such as
HAER No. PA-146. HAER will assign
these mumbers at the request of the person
responsible for compieting the
documentation. Be sure to precede the
mumbers with "HAER No." to differentiate
it from the HABS collection.

3. Report Prepared By

Use the name of the field report author.

4. Present Location

This includes the number and strect, the

city or town, county, and state. Because

vessels are mobile, or were meant o be,

gxact Jocations are helpful, but not neatly
as much as in the cass of buildings.

Often narrative addresses are needed, such
as aground at the foot of Isham Street, at a
pter behind 5 Main Street, etc.

If a vessel is located within 2 commercial
eslablishment such as 2 shipyard, give the
shipyard address and describe where
within the yard the boat is located, 1§ the
vessel is not Jocaled within a village,
town, Or city, locate 1t in relationship Lo
the nearest town with a zip code or village
name in comImoen usage.

5. Present Owner {including address}

If the vessel is 1 use, this is a relatively
easy bit of information to obrain as the
owner's permission will have been
required Lo begin the documentation on the
vessel. If the vessel is abandoned or
appears t0 be so, the information can be
obrained from the siate, by using slate
registration numbers or from the United
States Coast Guard by using the vessel’s
documentation number, usually carved mto
a deck beam. The latter approach involves
boarding the vessel. Often ownership can
most easily be determined by inquiries o
locat people.

6. Present User Including Address

Give a brief Jescription, and alse note
here whether a vessel is abandoned or rot
or afloat or not.
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B. HISTORICAL INFORMATION
1. Historical Significance

Explain why Lthe vessel was selected for
documenaation. Be brief. The historical

conlext will contain the deladls,

Examples: last representative of a

once-common type, good example of

_designs, representative of the work done
by shipyard.

2. Principal Dimensions

The official or register dimensions of a
vessel {such as length, beam, depth, draft,
gross and net tonnage} can be very
different from acmal physical
measurements. It is important that you
indicate whether you are giving the
vessel’s admeasured register dimensions,
acrual physical measurements made by the
recording team, or dimensions based on
some other defthittons or standards. You
niust clearly distinguish between each
system if you nse mote Lhan one,
Registered dimensions shouid be those
found in Merchant Vessels of the United
States or U.S. Coast Guard records. You
would be wise to inciude the information
on the Coast Guard registration form in
Sfull as an appendix to your report. If
registered admeasurements are
undetermined, list actuat length, breadih,
and draft as noted by Lhe delineators. This
section is nOt meant 0 give exact
dimensions but only © give an indication
of the size of the boat being dealt with.

3. Physical History

a. Designer. If not determined, state
undetermined. A brief biographic entry is

appropriale here if (he vessel has a spegial
place in the designer’s development. List
SOLUICE,

b. Builder/Location. Inciude the builder’s
pame if an individual and the name of the
shipyard where Lhe vessel was buili and its
location. If not known, slate
“undelermined. "

¢. Date of Construction, Include the dates
the vessel was under construction and
launch dae. If unknown, slale
“undatermined. " If estimating the date,
indicale by using “"circa” and substantiate
the estimate. List sparce(s).

d. Original Price.

e. Original Construction. Give a brief
overview. Differentiate between original
material and later material. Mention the
physical datz which will determine what 1s
original as well as contemyporary
photographs, newspaper clippings, latters,
etc. Take particular note of the review
team’s survey. List ali sources nsed.
Include photocopies of historic
photographs or clippings when
appropriate.

f. Alterations and Additions. Taking note
of the review team’s survey, which will
oulline the ailerations and additions,
include a description of ecach alteration
Denl with major zlterations and changes
first. Use yonr judgment whether 10
proceed (o finer levels of detail {is it a
requirement of project COSpoNsSors, of
necessary for Lhe project’s end use?).
Excruciating and exhaustive docvmentation
of all minor changes is unnecessary for
HAER purposes, and perhaps even
impossible to do in 12 weeks time. A
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guideline might be to ask which minor
alterations conmibute to nndersianding the
major allerations or significant aspects for
which the vessel is being recorded.

List al} indicators such as pholographs,
paint lines, wear marks, remnams,
fastening holes, eic. Refer to specific
HAER drawings or photographs if useful.
Also include a chromological Tist of the
changes and, if available, the geographic
location of the changes inclnding the
persons and shipyard involved with work,
List ali sources.

4, Historical Context

a. Sources of the Original Name and any
others

b. Original and Subsequent Owners,
Research chain of ownership and list
sources. If not known state
“undetermined.” MNational Archives and
Record Service, General Services
Administration, Washington, DC, can
provide locations for storage of Customs
House Records.

c. History of Vessel Type (if appropriaie)

Be brief in cascs where much materiat
already exists, and give references for
further background reading. Where history
of vessel type is more obscure or
untreated, more elaboration should be
attermnpted.

d. Relationship to History

it will not be possible to answer all the
questions that could be addressed. You
should be guided by an informed
enderstanding of what is significant zbout

your vessei. The following remarks are not
fool-proof; your work should refiect a
thoughtful and creative approach 0 your
vessel.

1. Inclnde informalion on the vessel’s
relationship to surroundings end 1ocal and
maritime events,

2. Relationship to codes, maritime law,
Lioyd's, etc. How did these affect ships
design, operation, repair, modification?

3. Relationship to economics of a local,
national, or inlernational trade or
industry--shipbnilding Lrade, fishing trade,
etc. {How mnch did vessel originaily cost?
Cost of repairs, modifications, operation?
How did this affect ship's design,
operation?)

4. Suppliers of materials used in
consiruction and how they relate 10 the
economics of the time and place, repair,
modiiication, obsolescence? Also
relationship to general national/
imernational economic conditions, if
relevant,

5. How did new technologies, products, of
competitors affect the picture? How was
ship adapted to these developments?

6. Relationship to ethnic origins of crew,
labor, labor unions, practices, laws,
housing aboard ship, working conditions,
skills, hours, health, pay, eic. How many
crew members were there? Did new
machines or methods replace men?

7. Relationship to history of technology
{may overlap with, but not be same as
history of vessel type). Topics might
include marine engincering, hull shape,
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consiruction and maintenance practices,
malerials, propuision systems, navigational
instruments, cargo handling, defense!
weaponry, €¢lc. How was the vessel sailed?
How were the crew organized and how did
they handle the vessel? How did they run
the machinery or control he sais? What
principies or developments made operation
possible?

8. Relationship to iocal communities,
politics, international freatics, wars,
corporate politics (Jocal/nationaif
international), ete,

9. Intangibies--the human element of
cnltural values and personal guirks--things
like pride of workmanship, sense of
tradition, sense of esthetics, greed,
ambiticn, etc,

10, Relationship to literature, folklore,
artg, crafts, music, elc.

Sources of Information. Below is a list of
sources which can aid in Lhe
documentation process of ships and boais.
Such things as the original design,
CONsSLruction, arrangement, Tig, equipment,
and color scheme as well as infermation
on the general history and the historical
significance of the vessel can be
determined through the study of good
source material. Knowledge of the vessel
and its history is essentia! in order to
evzluate the sources and judge their
credibility.

Oftentimes contradictory information can
be gathered from several different sources.
As a general rule, the validity of sources
which are based on an individual’s
irerpretation or point of view {painlings,
models), shonld be determined by

assessing their credibility. Rely on the
most substantial scurce material but note
conflicting sources.

When recording sources, refer to all
pertinent sources and evaluate them as Lo
reliabitity, bias, and crrors. Inclnde
complete information on every source
located and annotate the sources with
useful information sech a2s "inclndes
reprodnction of original drawings.”

Sources will be dependent upon priorities,
time availzble, etc. MNote that some sources
will be investigaled at a laler date and wiil
be added to the date pages, 50 leave cicar
"foot prints” which can be followed. This
is imporianl even if a search mms up
nothing so that any subsequent research
will not have to go down the same dead
end road.

Repositories or owners of the following
should be noted, if any:

Plans {Lines, Construction, Deck and
Interior Layout, Sail Rigging, etc.) List
all plans and give the date and location of
the material. Inctude a brief description
and evaluation,

Old Fhotographs. List the date of the
photograph, identifying numbers, and the
location of the original photograph.
Include the photographer’s name if
available.

Models and Half Models. List the date,
builder, and localion of madei. Include a
brief description and evaluation.

Paintings, Engravings, ete. List the
artist’s name, date, idenrifying munbers,
and the locatiou of (he amwork. Include a
brief description and evaluation.
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Books, Periodicals, Newspapers, and
any Other Published Material. List title,
author, date, location, identifying
numbers, and publisher. Include a brief
description and evalnation.

Logbooks, Account Books, Invoices, and
Other Unpublished Material. List tille,
author (if available), dase, location, and
identifying numbers. Include a brief
description and evajuation.

Oral History (Taped Inferviews}. List
date, name of mterviewee with brief
background, name of person conducting
the interview with brief background,
identifying mumbers, and location. Include
& brief description of the contents of (he
interview znd evaluate the source as to its
reliability, biases, knowledge of Lhe
subject, etc.

Maritime Equipment and Artifacts,
Include maritime artifacts which are
pertinent 1o vessel use. Note equipment
such as buckers, lanterns, compasses,
windlasses, engines, working gear, etc. Ba
brief when catalogs can be used for
complete descriprion of use and
dimensions, List date, antifact with 3 brief
description of its usage, identifying
mumbers, name of manufachurer, location,
and source of data.

Yideos and Movies, List subiect, date,
lecation, televance, and a brief description
of conients. Include an evaluation of (he
source.

Surveys. List date, name of person{s}
conducting the survey, and a brief
description of the contents. Include an
evaluation of the source.

Local Sources. Include beat builders,
users, historians, merchauts, collectors,
historical societies, tibraries, museums,
newspapers, census documents, etc.
Collections may be found u basemenss,
cafes, shipyards, marinas, etc. Note that
local sources mnclude those local to the
vessel’s location when built, when rebuilt,
and when in use.

State, Regional, National, and
International Sources. Include libraries,
museums, historical societies, custom
houses, expositions, professional
researchers, etc. List date, location,
description, and identifying numbers.
Include the source and evaluale the source.

Location of Sources. Think creatively
when deciding where to look for sources.
The General Bibliography given on pp.
2.2.1 -2.1.16 1s very broad. Developiog a
network of conlacts can be critical to
fiuding valuable tips specific to your
vessel.

Then Lhere is always Lhe "serendipity
factor": (he book or periodical most
appropriate to your vessel may have been
published in Seaville, Kansas, only eight
copies were made, and they are now
available only in Ed Hodge’s bascment, 9
Biake Avenue, Seavilie, It was written by
his grandfather. who kappens to be the
father-in-law of the local librartan you
contacted.

Customs House records, local "Merchant
Vessels” newspapers, builders’ lisis, and
merchants calalogs are good sources for

the bare facts.

Cormuact naval architects, historians, and
cotlectors for more information, plans,
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memorahilia, pholographs, and journals.
These people will be local, regional,
national, and often international.

The library, meseum gallery, and
historical society, local as well as those
nationally known, are essential. They
£onlam newspapers, books, plans,
painlings, manuseripts, letters, mpes,
periedicals, photographs, indexes,
artifacts, and experts.

Search for the old boat yard; the
repository of historic material which
disappeared when the boatyard gave way
10 Tim’s Cafe. Track down the old rigger
who Jeft his home in Seattle for Sun City
and ind the Key West capuain’s grandson
who has the photo albums in Chicago.

Consult both well-known and obscure
photographers and artists who covered the
walerfront.

A forelgn maritime museum or library
may be the only source for models and
lexmral material on the vessel. The only
Seaville skiff mode] may be in Bergen,
Norway, for example.

Talk with people who used the vessel.
Have them sketch the location of the hait
box, for exampie; [ind out in detail how
the boat and the equipment were used.
Reconding the conversations may be the
most efficient method. Know iu advance it
other oral histories are available andhow to
obtain them.

Try to trace changes which were made
during the useful life of the vessel and its
various uses by studying the tradition, new
inventions, characteristic of locale, and
ECONOIMiCs.

Newspaper archives may yield unpublished
photographs. Check the newspaper
appropriate to each locale where the vessel
was built, worked, was repaired, and was
owned.

Asking a lot ot questions and following
leads von are given will yield results.

Beware of the self-designated aulhority and
of anistic license. Constantly evaluate the
credibility of each location and list all
lovations scarched. Indicate ones you did
not fellow up on, and the reasons.
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GENERAIL BIBLIOGRAPHY

The bibiiography below is intended as a
starting point for rescarch. More exiensive
bibliographies {such as Albton’s) are listed
below. Merchant vessels are concentrated
upon, thongh some naval references are
also included. Many references are ofd,
but they are included becanse they may
prove useful in describing technologies and
developmetils contemporary © now-
historic vessels. See Section 4.8 for further
echnical works, Many authors may have
writien other works--check card catalogs
under names you are interested in o see
what else may be available.

I. Field Library

1. Guidelines

lvez, Edward D. The Tape-Recorded imterview: A
Manual for the Field Workers in Folklore and
Cral History., ¥ooxville, Tenn.: University of
Tennessee Press, 1980,

Lipke, Paul, Peter Spectre, and Benjamin A .
Fuller, eds. Boars: A Manual for Their
Documentation. Nashville, Tenn.: American
Association for Stare and Local History for the
Musenm Small Crafl Association, 1983,

Serumk, William Jr., and E. B, White. The Elemenis
of Srpfe. 3rd ed. New Yook, MY .- The
MacMillan Company, 1979,

United Srales Deparument of the Interior, National
Park Service, Guidefines for Recording Historic
Ships. Washingion, D.C.; U.5. Depanment of
the Tnteriar, National Park Service, Historc
American Buiidings Survey/Historic American
Engincering Record Division, 1983 and 19%4.

— . Mational Register Balletin, Washington, D.C.:
U.5. Department of the Interior, National Park
Service, Interagency Resources Division, 1985,

2. Dictianaries

Baker, William A. The Lore of Sail. Mew York,
M.Y.: Facis on File Publications, 1983,

de Kerchove, Rene, [nternasional Marlime
Bictionary. 2nd &d, 1961,

Depanument of Foreign and Domestic Trade, United
Stares Merchant Manne Cadet Corps, War
Shipping Administration. A lossary of Lepal,
Insurance and Shipping Terne Kings Poind,
N.Y.: United States Merchant Marine Cadel
Coaps, 1945, {mimeograph}

Eddington, Walier I. Glossary of Shipbuilding and
Ouifitting Terms. New York, N.Y.: Cornell
Maritime Press, 1943,

Kemp, Powr, o, The Oxford Companien o Ships
and the Sea. London, Melboume, New York:
Oxford University Press.

Middendorf, Foedrich Ludwig. Bemasiung wnd
Takelung der Schiffe. Berlin: Verlag von fulivs
Springer, 1903, Repraed in 1977 by Horst
Hamecher Kassel; untranslated.

Ppagch, H. From Keel o Truck: A Marine
Dictionary, Erglish French and German.
Antwerp, Holland: Ratinckx Frercs, 1885,

Paasch, Capt. H. flustrated Marine Encyclopedia,
189, Warford, Herts, England: Argus Books,
Lid., P77,

Peace, 5. Forrest. Modern Shipbuiiding Terms:
Defined grd Hiustrated. Philadelphia, Pa.: 1.B.
Lippincott Company, 19138,

Rogers, John G, Origing of Sea Terms. Mystic,
Ct.: Mystte Seaport Museum, Inc., 1984,

Tryckare, Tre. The Lore of Ships. Now York,
N.Y_: Crescent Books, 1903,
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The VYisual Encyclopedia of Seq Terms Undersail,
Ist ed. 1978,

Webster, F.B., et al., cds. Shipbuilding
Cyclopedia. New Yoik, N.Y.:
Simmaons-Beardman Publishing Co., 1920,

3. Bibliographies and References

Albion, Robert G. Mawal and Maritime History: An
Annotated Bibliography. aith ed. Mystie, Ct.:
The Marine Historical Association, Ine., 1972,

Brouwwer, Norman J. "Maritime Preservation
Biblicgraphy.” Washingion, D.C.: Nalional
Trust for Historic Preservation, 1983,
(anpublished manuscript)

Feltner, By, Charles E., and Jeri Baron Felimer.
Greqt Lakes Maritime History: Bidiography
and Sources af Information. Dearborn, Mich,:
Seajay Publications, 1982,

Historical Periodicals Direciory. 5ania Barbara,
Ca.; Oxford, Eng.: ABC-Clio, Inc.

Kinnell, Susan K., and Suzanne R Ontiverogs, o,
American Maritime History: A Bibliography.
Santa Barhara, Ca.; Oxford, Eng.: ABC-Clio,
Inc.

Labaree, Benjamnin W. A Supplement (19711986}
to Robert G. Allion's Naval and Maritime
Histary: Ar Annotated Bibliography. 4th ed.
Mystic, Cr.: Mystic Seaport Musecum, Inc.,
198§,

Mooney, James L., ed. Dictionary of American
Maval Fighting Ships. Washinglon, D.C.;
Depanment of the Mavy, Naval Historical
Center, 1981, 8 vols.

Untapped Reswurces and Research Opportunities in
the Field of American Maritime History.
Mystic, Ct.: The Manne Historical
Association, Inc., Mystic Scaport, 1967.

11. Research Guidelines

Barzun, Jaques, and Henry F. Graff. The Modern
Regearcher. Mew York, N.Y.: Harcoun, Brace
and World, 1970,

Cantor, Norman Fo, and Richard I, Schoeider. How
t6 Study History. New York, N.Y.: Thomas Y.
Crowell, 1967,

Felt, Thomay. Researching, Writing, and
Publishing Local History. Washviile, Tenn.:
American Association for State and Local
Historv, 197,

Golschalk, Lows. Cnderstanding History. New
York, N.Y.: Alfred Knopf, reprinted 1960,

Gray, Wood, et al. Historion's Hordbook 1964

Shafer, R.A ., &d. A Guide fo Historical Meathod.
Homewood, 111.: The Dorsey Press, 1969,

Swevenson, Mol . Search and Research. Salt Lake
City, Utah: Desert Book Co., 1979,

Tilden, Freeman. Interpreting Our Herimage.!
Principles for Yisiier Services in Parks,
Musegms, and Historic Places. Chapel Hill,
N.C.: University of Nonh Carolina Press,
1957.

ITL. Vessel Types
A. Wooden Boais over 40 Feef

I. Construction and Materials

Abell, Sir Westcote Stile. The Shipwright's Trade.
Cambridpe, Eng.: University Press, 1948,

American Hurean of Shipping. Ruler for the
Constriction and Classification of Wooden
Ships. New York, N.Y.: American Bureau of
Shipping.

Cunis, W.H. The Elements of Woaden Ship
Constriction. New York, N.Y.. McGraw-Hill
Book Company, 1919.
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Desmond, Charles. Wogden Shipbuilding. Yosial,
M.Y.: The Vestal Bress Lid. | 1964,

Dodds, James, and James Moon:, Building the
Wooden Fighting Ship. New York: Facts on
File Publicmtions, 1985,

Estep, H. Cole. How Wooden Ships Are Bulll. New
Yook, MY, W.W. Normon Co., 1915,

Eyres, D1 Ship Construciion. 2nd ed. Loadon,
Eng.: Weinemsann, 1973,

Frost, Ted. From Tree Io Seq. Lavenham, Suffclk,
Eng.: Terence Dalton Limited, 1985,

Garyanes, Hugo E. Hundbook for Skipwrights.
Mew York, N.Y.; London, Eng.; McGraw-Hill
Book Co., Inc., 1944,

Hegarty, Repinald B. Birth of @ Whaleship. New
Bedford, Ma. - Mew Bedford Free Public
Library, 1964

MacGregor, David B, Fasr Sailing Ships: Their
Design and Canstruction 1775-1875.
Lymington, Hampshire, Engiand: Nautical
Publishiog Company, Lid., 1973,

Mackmow, Clement. The Naeval Architeci's and
Shipbuitder's Pocket Book. London, Eng.:
Crosby, Lockwood and Son, 1902,

Putz, George, and Marc Halevi. The Spirir of
Massachusetts: Building o Tall Ship.
Thomdike, Me.: Thomdike Press, 1984,

Simmeons, Walter J. Firisiing. Lincolnville, Me.:
Duck Trap Woodworking, 1984,

Story, Dana A, Frame-Up. Barre, Ma.: Barre
Publishing Co., 1964,

_ . e Building of A Waoden Ship: "Sawn
Frames and Trunnel Fastened”, Barre, Ma.:
Barre Publications, 1971.

Untted States Shipping Board, Emergency Fleet
Com. The Elements of Wooden Ship
Construction. Part 1, Philadelphia, Pa.: United
States Shipping Board, Emergency Fleet Corp.,
1918,

Wood, Yirginia Stecle, Live Oaking: Southérn
Timber for Tall Shipy. Boston, Ma.:
Monheasrern University Press, 1951,

2. Rigging

Biddiecomhe, Capt. George. The Ant of Rigging:
Conratring an Fxplanation of Terms and
Phiases, and the Progressive Method of
Rigging Fxpressly Adppied for Soiling Ships,
Salem, Ma.: Marine Research Society, 1925

Bolger, Philip C. 100 Small Boar Rigs. Cartien,
Me_: International Maring Publishing Co.,
1984,

Jensen, Jens Kusk. Heandbop I Proftisk
Somandsskab; Handbook of Pracrical
Seamanship. Copenhagen, Denmark: Host and
Sons Forlag, 1982

Leather, John. Spritseils and Lugsails. London,
Eng.; Hew York, N.Y.: Adlard Coles Lud.,
1979,

Luce, 5.B., Rear Admiral U5, Mavy Textbook of
Seamanship. Now York, MUY : Van Mostrand,
1898,

Morris, Edward P. The Fore and At Rig i
America, Mew Haven, Ci- Yale University
Press; London, Epg. : Oxford Universiy Press,
1927,

Ricssenbicrg, Felix C.E. Standard Seamanship for
the Merchant Service. New York, B.Y. Van
Nosteand, 1922,

Totten, B.J., Commamier U.5. Navy. Maval
Texthook and Dictionary. New York, N.Y .
Van Nostrand, 1862,

Underhill, Harold J. Masting ard Rigging the
Clipper Skip and Ocean Carrier, Glasgow,
Scotland: Brown, Son and Ferguson, Lad.,
1953,

3. History

Baker, William A, Slosps and Shailops. Barre,
Ma.: Barre Publishing Ca., 1956,
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The Canal Museum, 1981.

Chapelle, Howard 1. The American Fishing
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Garland, Joscph E. Down to the Sea: The Fisking
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CASE STUDY

The following case study was wriiten for
illusirative purposes and is intentionally
brief i order 10 save space and the user's
time. An acnual HAER study would be
more in-depth, although time, money, and
opportumty for rescarch will govern report
depth and iength more than available
research materials under some project
conditions. This possibiiity, however,
should not become an excuse for giving
imponant vessels shaliower treatment than
their significance calls for. While this case
study is reproduced in & two-sided format
tQ save space, reporis submitled to HAER
must be produced on only one side of a

page.
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HISTORIC AMERICAN ENGINEERING RECORD

Noank Well-Smack EMMA C. BERRY

Rig/Type of Craft:
Trade:

Dfficial Humber:
Principal

Dimensionsg:

Location:

Date of Construction:

Designer:

Builder:

FPresent Owner;

Frecsent Uss:

Significance:

FResearcher:

HAFR No. CT-000

sloop
fizhing

FeTl

Length: 39.2°

Ecam: 14.6°
Depth: 5.7

Grose tonnage: 15.76
MNet tonnage: 14,96

Mystic Seaport Museum
Mystic, Connecticut

1866

Eobert Palmer
falso known as Deacon Falmer)

R, & J. Palmer Yard
Moank, Connecticut

Mystic Eeaport Museum
Mystic, Connecticut

historic ship exhibit

This wessel is the last known
representative of the Noank well-smack,
a well-known fishing vessel type on the
east coast of the United States from Hew
England to Florida.

Kevin G. Dwyer
Mystic Seaport Museum, 1588
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Significance

The EMMA C. BERRY is the last known representative of her type.
Neoank well-amacks were sloop rigged fishing vessels with a live
or wet wall.' Neoank, Connecticuk, shipbuilders developed a
reputation for building fine smacks. They were known aleng the
coast of North America az far south as Hey West, Florida, where
they were introduced by Connecticut fishermen.

Principal Dimensicong?

The 1885 Merchant Vessels of the United States gives the
following dimensions,

Lengch 39.2° Gross tonz 1%.7&
Breadth 14.6° Netbt tons 14.56
Depth 5.7

Designer

The BERRY was designed by Robert Palmer.? Robert Palmer
{1825-1913) was usually referred to as Deacon Palmer. He and his
brother John succeeded their father in his partnership with James
A. Latham in 184%. The company then being known asg Palmer &
Latham. Shortly thereafter, Latham withdrew from the partnership.
The firm of R. & J. Falmer continued until the death of John
Palmer in 1879. The BERRY was built during these years. The yard
prospered under Deacon Palmer’s management and by 1896 was said
Lo be the largest shipbuilding facility in the country. The early
part of the 20th century, however, brought difficult economic
times and by 1914 the yard was essentially closed.®

Where Builkb/Auilder

The BERRY was built at the R. & J. Palmer Yard. At some point
during the construction process, James A. Latham was hired by
Robert Palmer to work on the BERRY. James Latham was a builder in
his own right. After he withdrew from his partnership with Deacon
Palmer, Latham formed James A. Latham & Company.”

Date of Construckicon
Roberrc Palmer agreed to build a bhoat for John Berry on February

20, 1866. The exact date construction began is unknown. The BERRY
was launched on June 5, 1866.°
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Original Price

Eobert Palmer agreed to build the BERRY for £,1275." This price
is for the hull only. In the 18603 it cost between $700-31,000
more to outfit a vessel of the BERRY'S type.t

Original Construction

In terms of original construction, the only thing we can say wikth
confidence about the BERRY is that she was a sleop, had a wet
wall, and a clipper baw.

The Van Horn Collecticn is a set of photographe taken of the
BEREY prior to and during her 1934-35 rebuild. They are now
located at Mystic Seaport Museum. The photographs taken before
the BERRY was rebuilt should prove helpful in determining her
original outhoard configuration.’®

In a broader perspective, there are geveral sources of
information which might be helpful in distinguishing between
original constructicon and later additions. A model of a schooner
well-smack was discovered in Bergen, Horway. The model was
exhibited by the United States in the 1880 Berlin Fisheries
Exhibiticon.' The scantlinges of come of the model’s timbers seem
heavy for a veseel her gize (£2°1/2" LOA) but the construction
Style makes sense in terms of good shipbullding practices.

A set of plans and construction drawings for the echooner GRAMPUS
can be found in the 1887 adition of the Commiseicner s Report to
the United States Commission of Figsh & Fisheries. The GRAMPUS was
built as a regearch vessel for the Fish Commission in 188&. She
was built at the R. & J. Palmer Yard, the same yard that built
the BERRY. The GRAMPUS was built to government specifications and
she is substantially larger that the BERRY.!! Thus, inferences
concerning construcktion methods which are based on the GRAMPUS
must be tempered with caution. However, the Bergen model and the
GRAMPUS are quite similar in their construction styles. Because
of these similarities, I think they reflect at least in a general
way, building practices common to the Noank area.

The following is a list of phetographs that might also be helpful
in‘making these determinations. The compariseons are based on
Custom House measurements. They are all located at Mystic Seaport
Mugeum. The MARY E. HOKIE {Photo identification numbers 72-10-15,
72.882.3 and 72.882.14} was built for John Berry at the Palmer
Yard in 1868. The HOXIE 15 a schooner and about twice the size of
the BERRY. WHISTLER (87-5-22) is a slocp rigged well-smack built
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in Mystic in 1868. She is smaller than the BERRY. JENNIE
(87-4-13}, a schooner rigged well-smack was built in Noank by
John Latham in 1872. She is about the same size as the HOXIE.
ELLA MAY {(86-2-3, 86-2-20, B86-2-45) 13 a sloop rigged well-smack
about the same size as the BERRY. ELLA MAY was built either in
1871 or 1877,

Alterations and Additions

The BERRY was converted to a schooner some time between November
of 1886 and February 1887.% The rig change isn't noted in
Merchant Vesszsels ©f the United States until 1895. In the 1916
edition of MVUS, she first appeaxs as a motor vessel, i1.e., an
avuxiliary asngine was installed. Her wet well was remcoved in
1%29.* The 1926 MVUS lists a change of horzepower from the
original B8 to 12. This probably represents the addition of an
engine because in 1931 she had two engines.' The engines were
removed in 1931.

The BERRY was rebullt in the winter of 1934-35 at the Mortaon
Johngon Yard in Bay Head, New Jersey.'

In 1545 the rudder box was removed and replaced by a rudder tube.
The transom was also rebuiltb. s

Original and Subseguent Owners and Masaters

The BERRY's firat license (#20) was issued at Stonington,
Connecticut, on June 18, 1866. John H. Berry is5 her master and
one-half owner. The BERRY'S other owners were: Moses Wilber 1/8,
William Latham 1/8, Charles Spencer 1/8, and Amos Lamphear 1/8.%

By September 27, 186&, the BERRY was sold. Her license (#30} of
that date lists amos E. Lamphear of Waterford, Conneckicut, as
master and 1/ owner. The remainder of the ownership was divided
between James Fitch, Jr., of New London, Connecticut, 1/4, 1/4
mach to Henry Rogers and Thomas Rogers of New York City, and 1/8
to Amos Lamphear of Noank, Connecticukb.

Her next license {(#35, September 25, 1867) was issued at New
London, Connecticut. Her magter and ownership remain the same
except that Amos Lamphear sold his 1/8 share cto Anderson Crandell
1/16 and Albert R. Parrow 1/16, bocth of New London.

By March 4, 1868 (License #4), the previous owners had scld out
to Henry A. Brown Jr., 3/8, and Martha E. Comstock 5/8, both of
Hew London. George W. Comstock {New London! was listed as her
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mastar. License #4 (February &, 1865%) issu=d at New London, shows
Henry Chapel of New London owng 5/8 of the BERRY and Henry Brown
of New London 3/8. Her rmaster is Robhert Westoote also of New
London .

The BERRY'S licenses for 1870, issued on March 3 {#12), and 1871
{#23), issued on April 34, list Anderson L. Crandell as mascter.
The owners remain the same.

From 1872-1886 the BERRY was solely owned by Henry Chapel,
although she gailed under numercus masters. Robert Westcote was
listed as magter from April 22, 1872 {License #34) to August 11,
1876 (License #9) when Colby C. Holmes (New London) bhecame her
master.!®

Holmes remained her master until Qctober 15, 18748 (License #1i4),
when Truman Crocker (New London) was listed as master.

There iz no license for 187%. The licensze (#18) for 1889 lists
William E. Gross (New Londeon) as master. While Henry Chapel
remains the owner, he is designated as managing owner on this
license. This designation remains the same until 1886. Her
masters continue to change yearly: James W. Potter (Noank, April
9, 1881 #20), Edgar M. 3tate (no town given, May 9, 1882 #28),
R.S. Watrous (Mystic River, May 11, 1883), Samuel &. Crocker (New
London, June 13, 1884 #28), Alvin Rathburn (Noank, June 8, 1885
#25), and Calwvin Rathburn (Noank, June 11, 1886 #41).

The preceding list of ocwners and masters was compiled from Custom
House recorde which were copied under the auspices of the Works
Progress Administraktion. Theee records have been published for
some Custom Districts but not for New London, Connecticut. The
New London records are setored ak the G. W. Blunt White Libkrary,
Mystic Seaport Mussum. For some reason the records stop in 18B86.

However, an advertisement by Henry Chapel in the February 18,
1887, issue of the New London Morning Telegraph lists the BERRY
for sale as does another on Pebruary 4, 1892.Y7 I think it is
gafe to assume that Chapel remained the BERRY'S owner until at
least 1892. The DERRY's home port in Merchant Vessels of the
United States remains New London until 1595 when it changes to
St. George, Maine. It is quite posgible that Chapel owned the
BEREY until 1894-9%5. The ownership gap conkinues until 1319 when
we agaln have licenses for the BERRY, These licenses are on
microfilm (N.A. 334 Roll 1) located at the G.W. Blunt White
Library.
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While the licenses themselves are probably available at the
Federal Archives and Records Center in Waltham, Mass., tCime
constraints have made it imposgible to check there,

License (#6} issued at Machias, Maine, on March 19, 1919, shows
F.W. Beal of Jonesport, Maine, zas owner and Anscon Kelly master.
F.W. Beal cwned the BERRY until 1924.%

The next license on the microfilm (#5) iseued on March 19, 1924,
in Machias, Maine, shows Gecrge ©. Beal cwns 1/3 of the BERRY and
Milton L. Beal 2/3. Both are from Jonesport. Their joint
ownership centinued until July 1925 when Gecrge Beal bought out
Milton. Most of this time either George or Milton sailed as
master? except between June 10, 1926, and October 18, 1926, when
Charles E. Beal is shown as master and between May 16, 1927, and
June 4, 182%, when Corliss J. Crowley iz listed ae master.

Slade Dale purchased the BERRY in 1931,* although this doesn't
show up in the licenses until 1935. He continued as her owner

until November 18, 1969, when he donated the BERRY to Mystic
SFeaport Museum.

Source of Origipal Name

The EMMA C. BERRY wae named after John Berry's oldest daughter.?®

Higtory of Tyvpe

A complete history of Noank smacks has vet to be written. Howard
Chapelle, whose work provides the basis for the following
history, has presented the most complekte work to date.

Boats have been bullt in Noank since eclgnial times. Noank
tuilders developed a repubation for building fast, able, seagoing
glocps, amacks for fishing as well as large sloops used in the
coasting, whaling, and sealing trades. These vegsels were heavily
sparred setting a large-gaff-mainaail and large jib. In light
aixr, a gafFf-topsail and jib topsail could be added.™

Little is known about the early Noank smacks but they were
c¢ertainly fuller bowed, mors burdenscme and slower under sail
than later models like the BERRY. Chapelle feels they were
modeled after mid-19ch century New York sleop-yachts.®®
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Eelationship to History

Around the middle of the 19th century, the schoconer rig began to
replace the sleoop in popularity. A divided rig with itg smaller
salls was easier to handle than the single large mainsail of a
sloop. Many sloops were converted to schooners. As was noted
gearlier, the BERRY was converted to a schooner.

The BERRY's working life began one year after the end of the
Civil War and continuad until 1931. In those years the United
States changed from an essentially agrarian society to one of the
great industrial nations of the world, fought the First wWorld
War, and experienced the beginning of the Great Depression.

The growth of the United States experienced after the Civil War
was a continuation of the economic¢ expansion which began after
the War of 1812. While there were periodic panics, the general
trend was upward. Improvements in the country’s transportation
system were the basis for this expansion. Roads, canals, and
particularly rallroads helped teo people the West and connected
them to the larger marketplace. Road, canal, and railroad
construction also created a demand for cheap labor and
immigration increased dramatically. The expanded domestic market
guickened the pace of industrialization.

New York State and especially New York City were the first to
feel the effects of this expansion. The completion of the Erie
Canal in 1825, and railroads later, made New York City a leader
in that arena.?*

In Connecticut, industrial output doubled betwesen 1860 and 1870.
In the years between 1850 and 1%00 the state’'s population more
than doubled and factory employment more than guadrupled.?®

Hew England fisheries participated in this economic growth. The
growing population created an increased demand for fresh £ish in
coastal cities. The improved transportation system opened up new

markets. Better refrigeration techniques expanded these markets
even further K ?®

The exact date when the first smackman sailed the hundred or so
miles down Long Island Scund to sell his catch to New York is
undetermined, but by 181% at least some of the fishermen in Hew
London County were engaged in this trade, in addicion to their
alder one of supplying local markets.?* These fishermen and those
that fcollowed them intercepted the mackerel on their way north in
the spring and fished the near shore grounds of Southern New




2.4.10 Case Stody

Noank Well-Smack EMMA C. BERRY
HAER No. CT-000
Page B

England for other fish. Some ventured out to George's Bank. Some
salled south in the winter supplying markets there. Connecticut
fishermen started the red snapper trade between Key West and
Havana Cuba. They alsoc fished out of Pensacola, Florida, and as
far west as Galveston, Texas, returning to Connecticut in the
spring.

John Berry (1B22-1889%}) was one of those fisharmen. Zccording to
his daughter, he captained seven vessels during his life. The
BERRY was one of the two which were built for him.**

The following are entries from Deacon Palmer's journal:

Febrnary 10, 15866 - worked some on a model of R. Sawyer
gmack and drafted it.

February 20, 1866, agree Lo build boat for John Berry
for 51278,

February 26, 1866 agree with Mr. John Eerry to make
his smack - we are to build 2 feet longer and one foor
wider making her dimensions 34 feet keel, 14 footb beam
and 5.9 feet depth.?®

The model Deacon Palmer is referring to is a half-model. A
half-model is a scaled representation of one-half of a vessel’s
hull. The model is constructed in lifts which divide the hull
horizontally. "The half-model was shaped by eye to suit the
judgemant and artistic skill of ics maker... (the model
maker) .. .had to satisfy the skipper of the new vessel of the
requisite qualities of seaworthiness, capacity and speed." After
the mocdel was completed and argued upon, it was taken apart and
drafted. Offsets were picked up from these lines and a full-size
drawing of the hull was made. The beat was builc from the
full-size drawings.?

When Deacon Palmer gives the dimensions for the boat which was to
become the BERRY he speaks of bullding her 2 f=et longer, etc, It
is likely that he is referring to Roswell Sawyer‘'s smack ALMEDA.
Her Custom House measuremente were 12.34 tons, 37.0' x 13.5" X
5.1". The BERRY's were 14.96 tons, 39.2° x 14.6' x 5.7'. It was a
common practice among New England builders to increase the length
of a boat by adding frames in amidehips to assure a fair hull.®
One can almost hear John Berry saying that he liked the Sawyer
model but that he would like it about two feet longer and a
little wider and deeper.
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Deacon Palmer s journal:

June 5, 1864...focond John Palmer was at lower yard
launching smack of John Berry‘s and he got his arm scruck

T

by a stick in hie hands - some hurt. ..’

The BERRY must have been ready to £ish soon thereafter becausge
her firgt license was igsusd on June 18, 1868, For the mackerel
figshery. Licenses aren’t exclusionary but ik ie probable that she
was engaged in this fishery for a porticn of her first season.

The years after the Civil War were prosperous ones for the New
England mackerel fishery. In the years between 1867 and 1885 the
average catch was 215,000 barrels per year. The low year was
1877, 117,0%6 barrels were landed,the high year was 1884 when
478,076 harrels of mackerel were marketed.®®

Mackerel are a migratory scheel fish which move north along the
Horth American ccast in the spring going as far north as Nova
Scotia and Labrador and south again in the fall. Fishermen
intercepted them all alocng this route.

In the years between 1820 and 1870 mackerel were caught almost
entirely by hock and line fishing. The purse-geine didn't come in
Lo common ugsage until about 1880.

Mackerel were caught on mackerel jigs. Mackerel -igs are hooks
with tear drop shaped pieces of lead cast to the shank of the
hook. The jig was fastened to a 15"-18" long heavy blue linen
line called a "snapper-line." This was in turn fastened to the
end of the hand line.

Vessels fitted out as mackerel hookers kept the deck clear for
the fishermen. Along the starboard side of the vessel, below the
rail, were cleats to which the fisherman attached his line. On
the rail was a bait board with grooves cut into it. These held
bait, either pieces of pork rind or strips cut from freshly
caught mackerel. On the board or on the rail were "snapper
cleats, " short pieces of metal or woed which kept the lines in
place. A bait mill was located on the pert gide of the vessel. It
was used Lo drind menhadens for chum or toll bait. Near each bait

board was a barrel to £lip the mackerel intc after they were
caught .

When mackerel hockers reached a spot where they thought the
mackerel were, they would hove-to and drift to leeward. Then a
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man, wusually the skipper, began to spread menhaden chum to
actract the mackerel to the boat. While he was doing that, he
would put ocut two lines. If no mackerel were caught after an hour
or 30 they would meove on and try again. When cne or two were
caught, the crew would run to their stations and begin to fish.

"The excibtement among the crew when the mackerel
are piting fast can hardly be described. When the
fishing beging, the drumming of the mackerel in
the empty barrels 13 inexpressibly cheering to
the fisherman....Every man is striving to the top
0f his bent to catch as many mackersl as possible
while the "spurt" continues."

After the apurkt was over, the catch was cleaned and salted in
barrels. The wvessels ran to market when the hold was full or when
the captain decided it was Lime.

The occasions when the mackerel wexe biting fast were separated
by long hours under sail leooking for signs of the migrating
schools. Not every mackerel cruise wag a success.®’

The BERRY might have salted her catch, but southeastern
Connecticut vessels engaged in the spring Block Island fisheries
often ran their catch to Hew York alive in the well in the years
before the Ciwvil War. In later years the catch was iced.?®

John Berry kept his vessel for only four months. On September 27,
1866, the BERRY was igsued a new license under new ownership. On
a license issued the next day, John Berry i& listed as 1/4 cwner
and master of the sloop CHAMPION. The CHEMPIOW was six years old,
and measured 30.31 tons, 51.6° x 17.5° x 6.8°, He kept CHAMPION
until at least 1367. The licenses for the CHAMPION stop here with
no mention of ownership change.

The next vessel we can connect te John Berry is the MARY E. HOXIE
which was built for him.'® Her first license was igssued in June
1868B. Her Custom Houge measurements werse 30.57 bons, 53.3° X
17.8". He remained with the HOXIE for seven years. The vessel he

was part owner and master of before he had the BERRY builb was
the CONNECTICUT.

Her cuskbom House measurements were 29 1/100 tons, 47.4° X 16° X
7.2'. BRll three of these vaszgels are about twice the tonnage Qf
the BERRY. One wonders what prompted him to have the SERRY bullt.
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The last wvessel Berry commanded was the JOHN FEENEY. Coming home
from a winter spent fishing in the south, the FEENEY wag caught
in a gale off Cape Hatteras. She was thrown on her beam ends but
righted herself, however, John Berry was lost.

In 1863 Henry Chapel {1824-1900) began his long association with
the BERRY. Henry Chapel was born in Montville, Connectilicut. He
began fishing in smacks at an early age. He eventually became
captain and part owner of a coasting wvessel. He continued in that
trade until he opened a £ish market in WNew London in the esarly
1860s. By 1870 he moved his business. His advertisement in the
1870-71 New London City directory states that he is in both the
wholesale and retail fish and lcbster business. In 1872 his
broether joined him in the busineszs, which then became Chapel
Brother’s Fish Market. Hig brother ceased to be a partner in 1882
and the business was renamed Henry Chapel and Son. The company
Flaced a cne-half page advertisement in that year‘s City
Directory which states that they wholesale and retail all kinds
of fresh fish as well as cysters and scalleps, have a telephone
to receive orders, and also rent First c¢lass pleasure beoats for
parties.

As Chapel’s business prospered, he bought smacks and shares 1in
smacks. While there may have been others, the following are the
cnly cnes for which Custom House recorde were found. In 1867 he
iz one 1/2 owner in the sloop JOHN DEXTER; in 18692 he is 5/8
owner of the BERRY, and sole cwner in 1872; in 1878 he and his
bErother had the CHAPEL BROTHER'S built.

His business interests weren't confined to fishing. In 1873
Chapel had a steam tug built and named after himself. His were
the first beoats te begin selling fresh water to vessels in New
London harbor, initially with the ANNIE SHERWOOCD {2,000 gal.
capacity}) and later with UNDINE (5,200 gal.}.

In 1883 Chapel contracted an illnees from which he suffered for
the rest of his life. In 1886 he scld his business %o G.M. Long &
Co., another New London fish dealer, for 512,000.%

The years between 1360 and 1866 must have been busy ones for Hew
London fishermen and the town as a whole. In 1860 there is one
fish market in Mew London, in 18£3 there are four, by 1870 six
and in 1880 ten according to City Directories for those years.
Wholesale dealers like Chapel bought fish from other fisher-men
and shipped the fish to New York and ather markets by rail and
steamer. All fish weren’'t shipped immedlately, some were kKept in
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flecating cages called cars. The fish could be kept in the cars
for months before they were sold.®?

In fact, after the advent of rail service between New London and
Hew York, smacks didn't run bo New York so often. They found they
c¢ould sell their cacteh in New London just as profitably as in new
York, all things considered.®

Frank Slate fished from the BERRY for five years during the
1870s. He was born in July 1847. When he was btwo years old his
father, Captain Jeremiah Slate of the whale ship CORINTHIAN, took
Frank, his mother, and older brother with him on a whaling
voyage. His youngest brother was born on bgpard the CORINTHIAN off

the coast of St. Helena. Slate began his fishing career at age
eight ,

During a schocl wvacation, he went with Captain Richard Squire in
the smack MARY ELLEN. Boys were often taken on smacks and taught
how to cook, set table, and wash dishes. To get this experience
they had to stand by and watch an experienced man prepare food.
If he was good at it the boy gqualified as cook in a sgeason and
began to fish in addition to his duties as cook. Slate made six
dellars a month for his first season and worked on Captain
Squires farm after the season was over. It isn't clear from the
account whether he continued with his schooling, but he fished
with Captain Sgquire for a long time and later fished from other

smacks besides the BERRY. He eventually became the captain of the
yacht VENTURE. %

When boye became full-time fishermen, they became "sharesmen.® A
sharesman's pay wase based upon the proceeds received from the
gsale of the catch. The money was divided between the vessel and
the crew, The split wvaried but a common division was 2/5 for the
vaesgel and 3/5 for the crew.®®

One of the captaing Slate fished with on the BERRY was Ahnderson
Crandall. Coming home from an aApril fishing trip off Montauk
Point, Long Island, they picked up eight men in a beat from the
schoconer DRINGD. The DRINGO sprang a leak and headed for Block
Island. All hands were cordered to the pumps, but 24 hours of
pumping were to no avail. The DRINGD filled and the men took to
the boat. Sgon after the DRINGO sank head first in a heavy cea.
Eighteen hours later they were picked up by the BERRY and taken
te New London.

In 1880 New London vessels landed 1,230,000 pounds of cod,
490,000 pounds of halibut, 467,500 pounds of bluefish, 73, %00
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pounds of swordfish, 159,800 pounds of basz2, 2,223 barrels of
mackerel, and 170,000 pounds of lcbster.?’

The northern fishing grounds for southeastern Connecticut
tishermen ranged aleng the ccast of New Jercey north to George's
Bank. Smaller vessels like the BERRY didn't go to George’s Bank
very often. They fished the New Jersey coast along both sides of
Long I=zland and ag far north as Nantucket .

The principal season was April through Cctober, although a few
vasselg fished the year round. Others headed south in the winter
to fish. In the early spring, the fishermen fished for mackerel
and cod, later in the spring they might switch te blackfish or
seabass. They would fish for seabass all summer. In July and
August some vessels would pursue swordfish. In the fall they
fished the bluefish runs and for blackfish and cod. Some vessels
concentrated on one or two species all year long, especially the
larger boats that fished Gecorge’s Bank. Others fished for
lobsters,*®

The March 31, 1881, edition of the Mystic Press notes that "Mr.
Walbton Potter has chartered the smack EMMA BERRY to go east in
the lobster business.** Smacks from MNew Landon started going the
Maine in the 1830's. They would buy lobsters there and transpor:c
tham to Boston or New York.®® The well-smack helped to change the
Maine lobster fishery from a local part-time activity pursued by
children and older men, to a regional industry.®

Sometimes smacks combined trapping lobsters on their own and
Erips to Maine. William Roy of New London went lebstering on the
JOSEPH WOOLEY, John Quinn master and William Clark mate. They
fished off Mo Man’s Land for a week but were only getting abouk
25 lobsters a day. Captain Quinn decided to head for Maine. There
they bought 1,600 lcbsters and sailed to New York where they sold
them. **

The May 2, 1888, issue of the Mew London Day notes that the
"Smack Emma C. Berry arrived today with a good fare of cod and
haddock." The July 9, 1888, issue of the same paper states,
"Schoonere, E. C. Berry, with 27 swordfish, Sis Church wikh 22,
Stephen Woolsey with 27 and Chapel Brothers with 16 arrived
Loday...." The July 1%th Day notes that "the smack E. C. Berry
{farrived) with 19 swordfish."

According te Captain Benjamin Ashby of Noank, Connecticut, Noank
and New London veessels started the swordfish season about the éth
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of July. During JSuly they found the most fish between No Man's
Land and Block Island.

Swordfish were harpooned from the beowsprit cof a wvessel. The
harpoons consisted of a 15 to 18-foot-long wooden pole 1-1/2 to 2
inches in diameter with one end fashioned to a point. The conical
end of a 2-foot long 5/8-inch diameter metal shank wae
permanently fastened te the pointed end of the pole. A detachable
four-inch long swordfish iron was fitbed over the end of the
shank. One end of this iron came to a triangular point while the
other was shaped like a fish’s tail. These ends were connected by
a short shaft with a hole in the center, through which a harpoon
line was attached. The other end of cthe 300 to 600-foot-long
harpoon line was fastenad to a buoy of some kind, often a
mackerel kxeg. When the swordfish iron was driven into the Eish,
the rest of the harpoon was withdrawn. The ircn then turned at a
right angle to the direction the harpoon line pulled, making it
impossible for the iron to be pulled cut.

There wag a bow pulpit attached to the end of the bowsprit. The
bow pulpit congisted of a platform a little larger than is
necessary to stand on. To this was fixed a metal upright with a

metal circle at its top. The mecal circle surrounded the
harpooner’s walist.

Swordfish were spotted from the masthead. When one was found the
vessel was gailed te it. The harpeoner, usually the captain, then
went to the pulpit. He gave directions from there as to how he
wanted the boat positioned o he could make the strike. The fish
was harpooned when it was & to 10 feet in front of the vessel.
The harpoon line was played ocut and the line was passed to men in
a swall boat. The fish was played from it. When the fish was
finally brought alongside the small boat, the men killed it with
a whale lance by striking it through the gillg.®

tn November 12, 1888, there was a2 notice in the New London Day
that the BERRY was leaving on a codfigh cruise. The next mention
of the BERRY is in the March 25, 1889, issue of the Day,
"Schooner E. C. Berry arrived today with 300 codfisgh to G. M,
Long & Co.

These scattered references almost cover a year. In May, the BERRY
is fishing for ced, in July for swordfish. She left on a codfish
cruise in November and returns from one in March. It certainly
locks as if she iz fishing year round, at least in 1888 and 183%;
most of the year for ced but changing to swordfishing in season.
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It i=s also interesting to note she is landing fish to G. M. Long
and Co., the company which bought out Henry Chapel.

As waes noted previously, the BERRY was listed for =ale in 1887
and again in 18%2. By 18935 her homeport is listed as Sk. George,
Maine in Merchant Vessels of rhe United States. We have been
unabrle to research her history between 189%5 and 1219,

In 1218 or 1%1% the BERRY was purchased by I. W. (Will) Eeal at
an auckion. By this time she had an auxiliary to help her get
through the calms. He used her as a smack to transpert lobsters
and bait until about 1924, She sat on the Eeals Island shore for
awhile until WMilcon Beal decided ghe had zome life left in her,
and that he "liked the locks of her."™ Milton Beal bought her for
5100, He floated her across to Jonesport and hauled her suc.
There he, his father and another man completed a number of
repairs. They also removed the wet well, He =o0ld 1/3 of the BEREREY
to his brother George and the EERRY was relicensed in March of
1%24. Milton Beal used her to transport salt, dried fish and wcoal
and other goods betwesen Rockland, Bangor and Jonespork, Maine,
George Beal was in the fish buying business and also used the
EERRY. This accounts for license switches between coasting trade
and freight. A freight license was used to carry other people’s
goods; a coasting trade license to carry your own. Betwesn June
of 1926 and October of 1925 she was once again used as a fishing
veggel with a crew of five. AL about this time another engine was
installed in the BERRY. She now had engines port and starboard.
In 192% George Beal became the EERRY's sole owner.®

By 19321 the BERRY was 65 hard years o5ld. But in that same vyear
Lwo young men came to Maine locking for a boat; Peter Jenness and
Slade Dal=. They ran into George EBeal and aaked him if he knew of
any bocats for sale. Beal suggested the BERRY. It was midnight
before they found the BERRY.

As they came alongside she emerged from the
darkness like a beautiful apparition or an angel,
or whatever it is that registers a sweet vision
on two fevered brains. She was lovely and that
was all there was to it we fell in love with her
at sight and have stayed so ever since.

They bought the BERRY and sailed her to New Jersey where they had
the engines removed and had socme repair work done. She was
rebuilt in the winter of 19534-35. Dale used her as a yacht
although sometimes he carried cargo with her. Dayton Newton
sailed the BEERRY to Moank in 1266 for hexr cne hundredth birthday.
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At that time she was thought to be the oldest continuous
registered vessel in the United States. Mystic Seaport Museum
acguired the BERRY in 19269,

The BERRY is the last of all the smacks built in Woank. She is
certainly a handsome vessel but many of her sisters must have
been egually handscome. She survived a long time in a dangerous
profession; a credit to her builders and the men who sailed her.
She survived the transitien from sail to power and the Great
Depression which claimed so many vessels operating on the edge of
profitability. She survived...a lucky vessel.

HOTES

-A wet well is a water-tight box inside the wvessel. They
are usually located near cthe middle of a vessel. The web wells in
Noank smacks of the Berry’s time were shaped like truncatced
pyramids. The top of the well is at deck level. The bottom of the
boat forms the base of the pyramid. Many holes were drilled
through the bottom of the beoat inside the well, water could
circulate through it. This allowed the catch tc be transported
alive. A description of the way welle were constructed in Noank

in later years can be found in WoodenBoat 6% {(March/April 1986),
47,

‘The Custom House Measurements (CHM) cited here are from
the 1885 editicn of Merchant Veesels of the United Scates, the
first year they appear in this publication. Except for gross
tonnage they alsc appear on a vessel’s license, enrollment, or
register.

Net tonnage 1s a measure of a vesegel’s cargo carrylng capacity.
It is used to determine the amcunt of port duties and other
charges assessed to a vessel. A history of CHN rules and the way

they are calculated can be found in the American Neptune V {1545}
223-234,

Nert tonnage for a particular vessel can change over time. The
changes can reflect changes in measurement rules or changes to
the vessel itgelf. In 18%8 the BERREY'S CHM Changes to 15 gross
tong and 14 net tons. Rl]l fractions of tons were dropped that
year. In 1919% net tonnage changes to 12. This is probably due to
the addition of auxiliary power. In 1936 the gross tonnage 1s
changed to 16 and the net tonnage to 10. These changes reflect a
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reduction in cargo carrying capacity brought about by Dale’s
rebuilding of the EERRY.

‘Rokert 5. Palmer, unpublished paper, 1871, File 69.231,
Registrar’'s Office, Mystic Seaport Museum, &. Mr. Palmer lives in
Noank, Connecticut, and is a direct descendant of Deacon Palmer.
His mother was the former Emma C. Berry.

"Richard G. Arms, "The Palmer Shipyards, Barly 1E00 to
1%1%," Hoank Hiastorical Society. Mr. Arms wrote this pamphlet
based upon information supplied to him by Robert S. Falmer.

*Palmer, 1971, 4.
sIbid., 2-4
"Ikid., 2

° Personal communication with Rcbert S. Palmer. Figures
are from Deacon Palmer s Journal.

*These photographs were diescovered Ey Ms. Nancy dfEstang

in Bay Head, New Jersey, during the courss of her research on the
EERRY .

“one of the pecple Mz. d’'Estang contacted during her
research was Erxic Ronnberg. Mr. Ronnberg is a well-known model
builder. He told her that he had seen a model in “he Stiftelsen
Fiskerimusett in Bergen, Norway, which resembled a Noank schocner
smack although it was listed as a Gloucester fishing smack.
Through Nancy's persistence, it was discovered that the model was
mislabeled and that in fact the model represented a Ncank
schooner smack. Mystic Seaport borrowed the model and a set of
lines and construction drawing was lifted from ic.

“United States Commission of Fish & Fisheries, Report of
the Commissioner (Washington: Government Printing Office, 1889},
438-41. Hevreafter cited as Fish Commigsicon Report with
appropriate year.

“*palmer, 1971, 6.

““Maynard Bray, "Memo to Edmund E. Lynch," November 11,
1969, File £9%.231, Registrar’'s Cffice, Mystic Seaport Musenm.
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Industries of the United States: History and Methods of the
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1, section VvV, 5%2-34.
"palmer, 1971, &.
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*Ibid., 7.
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“Wall, 11.

“Thid., 578.
“Ibid., 585.
“*Ibid., 440.

""Goodes, History and Methods of the Figheries, 3817.
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*Bray, 1959.
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Photography Guidclines 3.1.1

STANDARDS
and
GUIDELINES

Introduction: The outling format on the
following pages provides a guick overview
of general applications of the Secretary’'s
Standards to the production of HAER
large format photographs. The text that
follows in Sections 3.2-3.3 tells you in
more detail how to produce pholos that
meet the Secretary s Standards.

There are four parts to the outline,
corresponding to each of the four
standards as they apply to large format

pPhotography:

I Guidelines for explicating and
iHastrating what is significant or
vzluable about 2 historic vesscl via

photography.

i, Guidelines for preparing
photographs accurately from
reliable sources.

IIi.  Gaidelines for materials on which
photographs are to be made.

I¥.  Guidelines for producing clear and
concise photographs.

The stmudards, as they apply to large
format phowography, follow well-
established professional photographic
practices. The distinguishing charecteristic
of HAER photography is (hat it is
primarily a medium for capruring and
storiug facts and evidence about a
resource, rather than medium for artistic
€Xpression.



31.2 Photography Guidelines

I. Explicating and illustrating what is significant or valuable aboui a vessel:

Recormmended Not Recommended

Taking photographs of histericaliy significant featares, as
delermined by adeguate rescazch o relevant historical
decuments, publicalions, photographs, drawings and
other sources,

Dretermming what significant features arc best explicatad
and iliustrated by photography, as opposed 10 measured
drawings or wrimen docureniation alone.

Determining what views are hest suited 0 explicaiing

and Mlusirating the significant and valuable aspects of a
viessel,

II. Guidelines for preparing photographs accurately from reliable sources.

Recommended Not Recommended

Yerifying identity and location of vesse! o be
phewsgraphad.

Composing photographs from stabdons that offer the
maxinum coverage of historically significant feamres,

Adjusting large formal camera lens and film planes so
thar vertical hettures are parailal in he phoingraph
within 1 degree, eliminaring Jislomons from
“keystoning".

Including a scale stick in overall views o provide
a scale reference for judging dimensions of resources in
the pholograph.

Scleciing film and exposure seltings appropriate 10 Lhe
vessel being recorded,

Using film and equipment within their capabilities and
limitationg.

Identifying resources and views aceurately in

phatographs.

Idemifying accurately eriginal phowgraphers, artists, Photocopying copyrighled informarion for inclusion in
gngineers, archiiects, draftsmen and owher authars of pre- the HAER record without writien permission from the
¢xisttng malerials which are photocopied for HAER copyright ownen(s),

Reconding accurately original titdes, views, caplions,
tdentificarions of pre-exising marcrials which are
photocopied for HAER
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Photography Guidelines

I, Guidelines for materials on which large format pegatives and prints are to be

prepared.

Recommended

Using black and whire films and papers with stahle hase
materials and emuisions: placing pring on fiber-based
print papers tor longevity.

LUsing negative sizes 4™, 5"x77, or 87x10" and
associaled contact prints

Processing negatives and prints in fFesh or properly
replenished chemistry, for proper (eonperamrs and
processing tmes, including use of a hypo-eliminator bath
or couivalent runoing water wash time,

Not Recommended

Use of Nim packs,

Tlse of color photograplty.

IV. Guidelines for producing clear and concise photographs.

Recommended

Shooting photographs with significant featuges in razor-
sharp focus

Shuoting photographs wily lighting and eaposures sel 5o
thar siprificant feaures and deails are registered on the
negatives and easily visible in conract prinls,

Drganizing a set of photegraphs into a lopica!l
progression of views: general context of vessel, principal
elevanons, significant exterior detadls and fealres,
principdi inlecior spaces, nachittery. prOovesses, £io.

Identilying views with proper vessel name, view, date,
plholographer's name.

Preparing an Index 1o Photopraphs with proper vessel
vame, location and HAER number; assigning uniguc
image numbers conlaining project HAER pumber w each
negahive and corresponding print; describing coeents of
each view in direct language, pointing out fiistoric
features or other significant information nat readity
presentable ar discerngble in a photograph withou
accampanying verbal data. (For example, nannes of
spaces, parks, functions, materials, relationships)

Not Recommended

Using soft focus lenses,
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LARGE FORMAT PHOTOGRAPHY

HISTORIC SHIPS

Introduction. Ships have made major
contributions te America's expansion,
trade | defense, and lore throughout this
country’s history. These accomplishments
were made possible in pant by
technological progress, skilled designers
and crafismen, able seamen, and the visicn
of many individuais, busimesses,
industries, and government. Photography
of surviving, historically significant vessels
is employed by the Hisloric American
Engineering Record to document and
interpret such ships for future study, and
occastonaily for preservation. While the
specifications and guidelines to follow are
tailored to HAER’s requirements, Lhey are
based on professional practice and most of
them will apply equally well to archival
photography made for other clients. The
photographs you make of a vesset for
HAER will form part of 2 docomentary
package which includes 2 written history
and often measured drawings. This
documestation is transmitted by HAER to
the Library of Congress where it is made
avatlable o the public by the Prints and
Photographs Division. Photographs made
for HAER are in the public domain znd
cannot be copyrizhted.

Large foermat photography 1s defined in
Section I of the Secretary of the
Imerior’s Standards for Arciitectural and
Engincering Documentation as photographs
having nepatives 4"x5" or larger (see
Section 4.9 for the complete text of these

standards). Popular smaller formats such
8% 2-1/4" x 2-1/4" or 35mm are not
acceptable for documentation submitied to
HAER, whether archivally processed or
not. Negatives smaller than 4" x 5" should
net be said to "meet HAER slandards”
even if relained at ancther reposilory.
There are Lhree reasons for these
specifications: resolution, perspective
correction, and handling. The ability of
large formals to record and resolve detail
is considerably superior to formats such as
35mm. This is primarily 2 matter of
unalterable optical laws, and only
secondarily one of equipment or film. Film
for film, an 8 "x 10" or 11" % 17"
enlargement from a goed 53" x 7" negative
is many times sharper than one made from
a 35mm negative, and is thus of much
greater poteniial use to historians,
restorationists, exhibit designers, ete.
Though perspective correction {or PC)
lenses are manufactored for smatl fomat
equipment, large format view cameras are
stil} more versatile in controdling
composition and correcting distortions.
Large format negatives are also more
easily stored and reproduced at the Library
of Congress, where negatives must be
individuaily cataloged and filed. Smaller
formats are commeondy filed as sirips of
mnltiple images, individazl images being
too difficidt to handle. Qbviously, smali
formats cannoi be proscripted by HAER
for use by crganizations doing
documentary work for their own purposes.



3.2.2 Photography for Historic Ships

Photography is required for Levels I, I1,
and IIT of HAER documentation as defined
in the Secrerary’s Stendards. The
following specifications include
information about equipment, films,
processing, subjects and composition,
photograph identificatiou, and submission
of your work to HAER. There are also
instructions for use by HAER teams for
completing an Index to Photographs and
for numbering prints and negatives with
HAER numbers for rransmitlal to the
Library of Congress.

Ships documented by HAER are
professionally photographed as they exist
today, and occasionally historic
pholopraphs and drawings are photocopied
as well, HAER documentary photography
i5 not intended to cover such things as
progressive steps of current restoration
wotk, since this is not within HAER s
docuinentary purpose. Beyond general
overall views, Lhere is no cnt-and-dried
formnla 1o follow when deciding how
many phetographs are needed 0 document
a specific ship or just what needs o be
covered in every inslance. The focus and
extent of HAER photography is governed
hy the significance of the particular vessel
being recorded and of the features aboard
her. Level ] coverage--reserved for vessels
of the highest significance--is much more
therongh than Level III.

Where a predetermined list of phoiopraphs
i not specified, photographers are
expected to consult recording team
historians, delipeators, aud review team
consuluants for guidance on subject matter
so that coverage will nol conlain serious
gaps. Documentation of a vessel is a team
effort, heuce photographers should feel
free 1o discuss views and suggest changes

when such things as lighting, coverage, or
other faciors can be improved. Formal
photography aids in the preparation of
measured drawings, historical reports,
technical descriptions, and analyses in
addition to providing a photographic
survey of a ship. These records are
intended o preserve the most significant
information about a ship for 300 years,
therefore, we urge you o meet the
obligations of yonr responsibilities for
photographic docnmenration.

Phowographs to record historic ships must
be produced according to the following
criteria for acceptance 10 the HAER
collection. Contract photographers are
urged to read the following specifications
before submiming an estimaile or bid to
HAER or to a third party performing
decumentation 0 HAER sitandards.

EQUIPMENT

Camera. The camera used must be a
large-fommat view camera, nc less than 4"
* 5", no larger than 8" x 10", having all
features necessary for perspective and
focus correction, including bubble levels,
5"°x7" is the preferred formal.

Note: These requiremnents will be waived
only in cases of most exlemes urgsncy
{such as a vessel’s imminent destruction)
for which the timely procuremenu of large
format photographers or equipment is not
practical.

Lenses. No soft focus lenses should be
nsed. The complement of lenses will
include at least one of normal focal leugth,
wide anple, and telephoto. Yiew camera
lenses must have adequate covering power
lo accommodate both front and rear
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¢amerz movemenls withoui vigaelting,
Aerial camera lenses should not be less
than nermal focal length.

Filters. Photographer’s choice. Use of a
pola screen is encouraged when deing
photocopy work.

FILM

All decumentary photography produced
for HAER is black and white. Despite
technological advances, no color aegative
or print process {short of biack and white
color separations) meets the 500 year
lifetime requirements for photographs
ender Standard 11T, Digital formats
{eleclronically produced and stored
images) are not acceplable due 10 their
rapid technological obsolescence and
consequent inaccessibility.

Continuous Tone Photos. Any fine grain
cut (sheet) film may be used which has 2
minimnm resotving power no less than 80
lines/fmm high—contrast range and 32
lines/mm low-contrast range, such as
Tri-X, Royal Pan, Panatomic-X, etc. No
Sitm packs.

Continuous Tone Photocopies. Kodak
Professional Copy Film 4125 or equivalent
must be used for making contimuous tone
copy photographs. This applies to copies
of photographs and graphics with colors
and/or grey tones. It may be used for line
drawings, but 1s not preferred noless
Conirast is poor.

High-Contrast or Line Copies. Linc
cupies must be made using Kodalith film
of equivalent. This film should enly be
nsed to copy line drawings or other
graphics where colors and grey tones are

absent. 8" x 10" negatives are preferred.
Opaguing and other forms of touch-up are
not permiited since Lhey themselves may
not be archivaily stable and may cause Lhe
negative 10 deweriorzie.

PLEASE NOTE: Where preservation of
scale and minimal distortion are imporians,
& view camera should not be used to copy
line drawings. Scale drawings should be
snbmitted to a reprographics firm with a
lithographic copy camera designed for
such copy work.

PRINTS

Papers. All prints shail be glossy on

single-weight, {iber-based paper in order
to meet Standard HI; "RC” {resin coated)
paper or other bases will not be accepred.

Format. Contact prints. Multiple copies
may be requited. Jee afso “submitiing
photographs® on page 3.1.5.

PROCESSING

Film and prints are intended to last 500
years. All film and prines shzil be
processed according o manufacrurer’s
specifications, using fresh chemistry. Each
step in Lhe developing process must be
thoroughly completed with recommended
agitation. {Developer should be
replenished according to manufacrurers’
specifications inciuding limitations. )

Archival Processing. All [ilm and prints
must be thoroughly washed or treated m a
hypo clearing bath {snch as Permawash,
Heico, Inc., Delawamre Water Gap,
Pennsylvama, or equivalent} m order to
remove all fraces of processing chemicals.,
This is essential to meeting Standard Iil.
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Film and prints must be washed before and
after the hypo clearing treamment.

Tesis. Afier processing, film and prints
should be tested periodically for significant
traces of residual hypo (sodium
ithiosuifate}. Visible levels above
comparison patch #1 of the siandard
Kodak Hypo Estimator Scale (Kodak
publication 3-11) used wilh test kit {Cat.
No. 196-5847) is cause for rejection of
film and/or prints. Film and prints
developed by automatic processors have
repeatedly failed the above fest and are not
considered archivally permanent. Tests are
only accurate if performed within 24 hours
of processing, so it is highly recommended
that photographers test their fiim and
prints before submitring them to HAER.

Stains and defects. Negatives and prints
with visible hypo suains, poor focus,
scraiches or other defects will be rejecied.

TECHNICAL INFORMATION

Composition. All photographs must be
composed to give pnmary consideration to
the architectural/strucmral feamres of the
vesset with aesthetic consideration
necessary but secondary. No fesmres vital
to the vessel shall be cropped out or
hidden by vegetation, dockside machinery,
or buildings unless this is absolutely
unavoidable, Undesirable intrusions such
as trash barrels, liner, bicycles, etc., shail
be removed or concezled. Yehicles or
olher vessels, when possibie, should be
moved from view. Period furnishings,
tools, and equipment should not be
removed, but care shonld be 1aken that
they do not block essential details of the
vessel. Anistic judgment is necessary and
must be exercised by the photographer.

Portions of mechanical or structural
elements, such as an anchor capstan or
hanging knees, must not be cropped from
the picmre when they are the primary
subject of the photograph.

Lighting. Sunlight is preferred for
exteriors, however, light overcast days
may provide more satisfaclory lighting at
uimes. Flash uqits or reflectors may be
needed to cast light into shadowed areas.
Intertors should be illuminated to reveal
deiail in shadow areas. Be sure to check
holds, enging rooms, and machinery
spaces for flammable Fluids and vapors
hefore using a flash.

Focus. All areas of the picture must be m
razor-sharp focus to meet Standards I and
IV, regardless of the Jevel of
documentation being conducted. The use
of a magnifying device is strongly
recommended for focusing the camera.

Perspective Distortion. Since ships do net
offer readily plomb or level lines and
surfaces as do buildipgs, it is harder 10
adjust (he camera o minimize distortion.
However, views shouid appear o be
plumb and ievel, i.e., having one- or
two-point perspective. There must be no
abvious perspective distortion unless
deliberately introduced in a very limiied
number of cases for reasons of aesthetic
cffect or coverage in cramped quaners.
Some oblique views (three-point
perspectives) may be unavoidable in some
Lases, Or even necessary for proper
coverage (some pans of ripging, for
example}.

Exposures, Negatives must be correctly
exposed. Thin or dense negatives may be
rejected.
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Transportation. A photographer working
under contract to HAER or fo a third party
for HAER. documemation is responsible
for providing his transponation, including
that from his base of operation o the
Iocation of the assighment and while on
assighment.

Photocopies. See FILM above. Every
effort should be made 10 make photocopies
in a sudio under controlled conditions
using polarized light. The copying of
scaled drawipgs where preservation of
scale and proportion are important should
orly be made by a reprographics firm
having a lithographic copy camera. Al
HAER photographs must be in the public
domain. Photocopying of copynighted
material is prohibited unless written
waivers to all rights are oblained from
copyright owners and put on record at
HAER.

YIEWS

General exlerior and interior survey views
required for Levels I, I, and il coverage
are listed below; the checklists below are
not exhaustive. Specific directions may be
given as needed, wsually on a Photographic
Services Request form (see Fig. 3.2.1) if
on-site direction is not available. Further
views required for Level I or IT coverage
(inciuding any materials 1o be photocopied}
will be Jisted on (he above form, especially
where on-site consuhaiion and direction on
subject matter is not available. If 2 number
of ships and/or documents are to be
photographed, a list compiete with their
locations and the names, addresses, and
lelephone numbers of owners and/or
critical contacts will be provided on the
Photographic Services Request form.

EXTERIOR

Qutboard. {requircd for Levels I, II, and
HI coverage of inlact vessels and hulks)
Profiie {porl or starhoard}
34 view at bow
end-on view of bow
3/4 view at stern {port or starboard
quarter}
end-on view of stem

{If possible, obtain views while vessel is
out of the water. Include views of
rudder/propellers.) wreckage, debris field
{in cases of deterioration)

Weather Decks. {required for Levels I, I,
and HI coverage of intact vessels and
huiks)

Main deck, showing general
arrangement of deckhouses,
rails, supers{rucmure,
equipment, &

Forecastle head, poop deck, other
exterior deck areas

Details. (primarily for Level | coverage)

bowsprit

capstans, winchas
bulwarks and rails
carvings, ornanients
hatches and covers
COMpanionways
sioylights

pumps

donkey engines
steering pear
binnacie

fife rails

masts, TIEEIng
davits, derricks
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boats
equipment peculiar {0 vessel’s
trade or type

INTERIOR

Appropriate views selected from the
checklist below are required as part of
Level 1, I, or TII coverage, depending on
the subject’s significance.

accessible framing and simucture of
hmil

structural details

machinery spaces (engine rooms,
boiler rooms, auXiliaries,
1anks, shaft alleys)

wheelhowrse

navigation, communications
eguipment

captain's quarters

Crew's quarters

passenger’s guarters

public spaces (saloons, dining
ropms, staircases)

work spaces {holds, storage)

architecturzl details (joinery,
carvings, giass lighting
fixmres, metalwork,
brightwork}

OPERATIONS

vessel under way

vessel performing typical duties
{e.g., ore unloading,
fishing dredping, towing
barges, ec.}

wotk performed aboard vessel,
showing uses of significant
features, machinery, etc.

Scale Sticks. For Level I coverage,
duplicate views of primary significant

featres (as opposed to overall views} must
be taken with a scale in the field of view.
A mimmum of one view wilh a sczle stick
is required for Level 11 or IH coverage,
For general views, Lhe stick shouid be § or
10 feet in length and at least 1.5 inches
wide, pamled in alternate black and white
areas of one foot each; the last 12 inches
should be similarly divided into one-inch
black and white siripes (see Fig. 4.5.3 on
p. 4.5.6}. Thete is no requirement or
prohibition for additional use of & metric
scale.

A stick whose section is flat or square is
less likely 1o roll in the horizontal position
than ong which is round.

The stick should be positioned verticatly or
horizoneaily against the stucture  a
position easily visible and legibie W the
camera. A small 6" or 12" scale may be
gspecially valuable in detail views where
no easy reference for scale exisls. In any
case, the scale should not conceal or
confuse the details being recorded by the
camera, and should be clearly in focus.

Aerial Views, Aerial views may be
requested to further record site condittons,
especially iu the cases of hulks o
"graveyards.” These may include both
ablique and plan (direct overhead) views.

Aerial photographs must be made by
helicopler or other suitable aircraft. Costs
of aircrafl chamer are the responsibility of
the photographer and should be inchuded in
the bid estimale as a separate item if
submittiug the bid t¢ HAER. {Other
agencies or clients may have different bid
requirements.} HAER can provide a close
approximation of flying time required.
Recommended flying altitude ranges from

0000000 0000000000000 0000000000000000000000> (
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a low of 150 feet 10 2 maximum of 500
feet. HAER suggests that the photographer
require the door to be removed from he
aircraft and that he position himself with
appropriale restraints at the openng.
Minimum format for aerial photographs is
4" x 5". Standard agrial film, archivally
processed, is acceprtable. Views should be
black and white. A vellow or orange (G)
tilier should be used to reduce haze effect.

SUBMITTING PHOTOGRAPHS

(see afso "Preparations for Transmittal to
the Library of Congress" p. 3.3.1}

Identification. The photographer must
provide full writien identification of each
photograph taken and submitted. Do rot
put identifications on the backs of prints.
{Use of a drawing, such as a deck plan, to
further pinpoint iocation and direction of
view may be helpful, drawing and verbal
tdentification must be cross-referenced by
match numbers.) Written identification
must include, in the {following order:

1. ¥essel name (including rig/propnision,
e.g., Schooner EXAMPLE,; vessel's
name should be all in capitai lenters)

2. Location {river/harbor, pier/sireet, city,
county, state)

3. Brief Description of view, including
orentation of camera to vessel {e.g.
iooking forward, looking (oward por
quarter, €ic.};, COMPAss Crieniation
should be included for huiks or
permanently exhibited vessels

4. Day, Month, and Year of view

5. Photographer’s Name

6. Photographer’s Firm (if any}

Data snch as shutier speeds and f-stops are
not required.

The photographer should nor prepare an
Index ¢ Photographs (HAER format}
uniess specifically toid to do s0. Photos
musi be reviewed by the recording tezam,
review team, {and HAER sta{l) and put in
order, inferior views culled, and historic
views and photocopies included in a
logical sequence. Captions must be
prepared and reviewed by historians befors
the Index can he prepared. {Proper photo
identification provided by the pholographer
is essential to this process.)

Required Submissions. One original black
and white negative and one good guality
contact print of each photograph {nnless
more are specified) will be submitted. Al
¢contact prints shall be glossy fnish on
single-weight, fiber-based photographic
paper. Contact prinls must be made with
black (bieed} marrins of (the entire sheest of
Elm o reveal all details in the picture area
plus the clear film margin {no
washed-white marginsy. Do nor write on
the margins of film or prints (nuwmbers,
dates, erc.). Most inks are acidic and
nen-archival. They do not meet Standard
IIT will adversely affect the life of
pholopraphic maierials. Again, do not
wrile identifications on the backs of prinis.

Lach negative should be placed in a
transparent sleeve, and each sleeved
negative, with conlact print{s), should be
placed in a standard brown kraft paper
filing envelope for lemporary film storage.
Such sleeves and envelopes are not nsually
archival, so negatives and prints will be
inserted imo archival containers upon
receipt by the National Park Service.
Number all negatives on the sleeves only
{crayon, matker} and put malch numbess
in No. 1 pencil on (he back edge of each
print and on brown storage envelopes.
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Write the complete idenification (as
directed under Identification) of an
enclosed view on its envelope before
imserting the negative and prints so you
don't crease them.

CONTRACT PROCEDURES

This section is intended only for
photographers under contract to the HAER
cffice or to other National Park Service
oflices administering HAER
documentation.

Purchase Ordex. Mo work shall be
underiaken wuntil « purchase order is
received from the national park service by
the photographer. However, in the case of
emergency projects, a purchase order

number may be provided by telephone or
fax.

Identification. The purchase order will
serve to identify the photographer o
property owners and authorities. In some
instances, a special letter of introduction
may be provided by the National Park
Service. Often a local organization or
person has cooperated with the National
Park Service in the administration of a
recording project and will be available to
provide guidance to the photographer. In
such cases, necessary comiact names and
addresses will be provided. These peopie
are wusually donating their time and
services, so every effort should be made to
respord to them.

Pricing Your Bid/Estimate. A single
“bottom line" figure is required. This is
yonr estimate or bid. If you are the
successful bidder, a purchase order will be
issued (o you for the submilted amount,
and your final billing to the Government

canmot exceed this figure except under
extraordinary circumstances and with prier
approval by the National Park Service.
The figure you provide must include afl
¢osts (labor, materials, transporiation,
subsistence, insurance, elc.}. Your invoice
must reflect the wording of the purchase
order. Payment of invoices can be
expecled within six weeks of acceptance of
your photographs.

Amendments to the Purchase Order.
Purchase orders can be amended in certain
circumstances, bul these amendments must
be justified. Should the National Park
Service require additional photography
while the photographer is on location, an
amendment of the purchase order will be
issued, the value of which wil! be based on
the prorated unit price per photograph of
the original order. The number of
phatographs required by the purchase
arder divided in to the "bortom line” total
value of the initial order determines unit
coSt.

Partial Payments. Partial payments can be
made if uecessary when the namre of an
assignment is such that work must be
spread over a period of months. In any
event, partial payment will not total more
than 60% of the value of the purchase
order, the final payment to be made upon
full completion of the assignment and
acceptance of the photographs.

Insurance. The National Park Service
recommends that the successful bidder be
fully protected Lhrough insurance against
loss, liability, personal injury, and other
contingencies. The Uniled Sates
Government is not, and cannot be,
responsible for the loss of equipment,
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injury, loss of life, damage w property, or
other such casualties that may occur.

Performance Time Span. Unless
specified, photography is to be completed
within four weeks of receipt of the
purchase order or purchase order number.
Laboratery work and submissien of the
completed product will be not more than
six weeks thereafter.

Weather Problems. It is possible that
extraordinary weather condirions or other
circumstances will delay a photographer on
assignment. If this should occur, the
photoprapher must notify e National Park
J¢rvice of the circumstances without

delay, and confirm the situation in writing.
Neo consideration of financial relief will be
given to the photographer for the extra
time on location unless this instruction is
followed.

Transmitial to HAER/National Park
Service. Complercd work should be hand
delivered if possible. If hand delivery is
not possible, then all photographs and
negatives must be sent by an express mail
service. In arezs not covered by these
services, Registered or Cerrified mail
(U.5. Postal Service) must be used. Never
send negatives and photographs through
the mail without enclosing a statement of
transmittal showing Lhe complete address

and (elephone number of the pary to
whom the package is being sent. If the
package is damaged or delivered to an
incorrect address, the enclosed transmictal
statement will show the intended
destination of the packape.

Exclusive Use. All pholographs and
photocopies submitied to HAER become
public domain property. Photographers
may take duplicate original or copy
negatives and prints for the use of others
or themselves, provided that a credit line
{z.g., John Doe, Historic American
Engineering Record [or HAER]}) 15 used.
Address questions cencerning photography
or photographic conrracts to your
contracting officer or to:

Jet Lowe, Photographer
Jack E. Boucher, Photographer

HARS/TIATR (425}

National Park Service

P.Q. Box 37127
Washington, DC 20013-7127

Express mail delivery:

HABS/HAER

National Park Service

200 Nonl: Capitol Street, NW
Suite 300

Washington, DC 20001
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3.2.12 Photography for Historic Ships
This Photo Request cannot be accepied and photogmphs conpnot be raacle wnlea and until this form is
completed as outlined below. Pleass romd and fallow instructions Fully.
1. Form Usge:
Use a separse form far esch struciure, bur mclude miose dependeneids on Lhe same form as their parent
sirucrurs, Pleazs (ype,
2. Complating the Form:
Frery statcment in the afed on the reverss side between the two heavy Unes absolutely must be completed in
detail,

4. 1t {5 negessary 1o list borh exterior and infesior detadls cequlved. Use general terms for chvious detail
{e.g. front clevation: permective view of front elevation; dewgil, crisl, west gide; freplacre, 1of floor, MW
roam). B suee to deseeibe exact letation of hidden details (¢.., orgual chairmil fragment, clozet, 3rd
floar, SE reem).

B, T not cpcammend camees logation, but specify details ta be Incladed in 2 given photograph, especially
of the details have been meastred and drawn,

3. Deadlines:
Specify. but he cealistic. Do not give a date & moath early 1o be on the safe gde,

4. Pricrmy:
L'se Aigh if structure is endangergd, or of immenss imporiance from an aochitectural, englneering or historical
viewpoint, or if the siruciure is being measured end drrem.
LIse mediwnr Tar all buidmas that are significant to the project in which youw are involved, such ac those for
photodata Bogk coverage.
Uite fow for alt stractures which, if they are not covered, Hitle or no harem will reswlt, o1 which will be avail.
able for phowo coverage for a long period of tune according to present knowled e,

5. Direction Principal Elevation Faces:
This iz YERY impotiani- Ufre g compass. 1demily the direction using one of the sixteen poimts of the com-
pass of by degrees, DO NOT substitute lime of day and the zun’s presance for the compass reading.

&, Entry Contact:
Qhtzin permission to phatograph ewery structure, whether privately or publicly owped, Positivety do not as.
sume that because 3 strleiure is 3 post office, pity hall, milroad tunne!, radraed station, bridge, ste., that pey-
mission 10 photogmph s allomatic, /T f8 40T And recond rat only the namt of the prineipa) pepon 10
contact, out the name of 3 subandinate in charge during his absence. Get phone numbers and sdipenry,

7. Location Map:
Provide & good map of the area, if posadble, and indicate on the map (he exact location of each struglees for
which decumentation is equested. Key the map sites to the photo request forms using numbers and the space
provided on Uvg reverse side, USGS maps are ideal.

%. Signing the Form:
Sign your name in the block prdersd By and give your phone pumber. Iuwould he very helpful if you wouald
include your address and phooe number awsy ram the job (g.£., Team supervimr's winter address & phone).
Divisica oo regional approval required,

9. Heavy Lines:
Remember, DO SOT wiite above or below the two heavy lines,

10. Rournpg of Requess:
Tratimil yellow and pink copies Lo: Chief, HABS/HAER. You will be perscnally notilisd I your request
cannat be handled fo1 any reason pror to the noted deadline, in which case arrangemenis will be pade an
your behell if youwish g have Lhe assignment contracted 10 qualiffed nongovernment photographers. Retain
blue copy for your moand,
11. Plexse staple a snapshot of the structure to Lhe front of form, 2ad ke requeriad map.

MAILING ADDRESS: Historte American Buildingr Survey/

Histerie American Engineering Recovd
National Park Serrice

S, Department of the nierior
Washingion, D 0240
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Transmittal of Photographs 3.3.1

PREPARATION OF PHOTOGRAPHS FOR TRANSMITTAL
TO THE LIBRARY OF CONGRESS

Introduction. The instructions below are
inlended for HAER teams whe are
expecied to submit compieted photographic
documentation at the close of their
projecis. These instructions may aiso apply
ender certain circumstances to agencies,
contract photographers, or donors
submitting documentation to HAER,

Organizaiion. After the photographic
coverage of a vessel has been processed
and reviewed, all photographs-—-whether
modern images, photacopied historic
views, or fire drawings--shonid be selected
and put in a logical progression prior to
mimbering and captioning. Progressions
might be chronological {by date), exterior
to imerior, or even category of image {linc
drawings might be grouped together, for
example). In general, aerial aud exterior
views should come first, followed by
inleriors, and Lthen details.

The "HAER Number”. The HAER
mumher for your vessel is the primary
identifier for all negatives, prints, captions
and other malerials from a project. It
consists of a two-jetter state code
abbreviation {same as that used by the
U.8. Postal Service), followed by a
hyphen and a project number: CA-54, for
example, is the number assigned to HAER
records of the ship Salclurha located in
Sau Francisco, California. The project
number should efways be preceded by
"HAER No." m order to distinguish it
from a HABS project with the same
number. These numbers are assigned only
by HAER in order to avoid accidental

dupiication and consequent confusion with
records of another site. Corresponding
negatives, prinls and captions are
identified in succession by adding z suffix
to the HAER mumber: HAER No. CA-54-
1, HAER No. CA-34-2, etc.

Negatives. Negatives should be labeled
onfy on the glossy side, only on one of the
elear margins, never in the image arca
(see Fig. 3.2.1). Only a carbon particle
based drafting ink rated for plastics (such
as "Pelikan FT" or eqnivalent) is to be
used. The only exception to this piacement
of the HAER number is in cases of
lithographic negatives {"line"” or "litho
negs") of hislorical drawings. Such
negattves frequently have no margins, so a
portion of the darkened emulsion outside
the mpage area should be erased and Lhe
HAER number inked ou the glossy side
over Lhis cleared area.

Negative Sleeves, Negative sleeves for
transmittal o the Library of Congress are
made of archivally stable buffered paper,
and come in two sizes, 3"x7" or 8"x10".
If your project is not suppiied with these,
leave labeled negatives in Lheir temporary
plastic sleeves for transmitial to HAER--
the HAER office wiil transfer Lthem to
archival sleeves. Clear plastic sieeves nged
no iabeling, bur they must be removed if
you put regatives into archival sleeves.
Paper sleeves shouid be labeled only with
the HAER photo number (e.g. CA-54-1)
in No. 1 pencil (no ballpoint ink, no
drafting ink), or else typed {impact
printed, not laser printedy. Small (5"x7")
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sleeves should be labeled to the right with
the opening at the top, larze (8"x10")
sleeves in the upper right corners with the
sleeve opening at the right side (see Fig.
3.3.1) Sleeves should never be labeled with

the negatives inside, since creasing will
result!

Contact Prints. Contact prints shouid be
labeled with commesponding HAER
mumbers on fhe back side, on one edge
orly, using only No. 1 pencil (no batlpoint
ink, no drafting ink}.

Siamping and Mounting of Contact
Prints. In most cases, this will be done by
the Nationa} Park Service. If the task is
yours, however, the backs of all prints
should be stamped by a rubber stamp and
archiva! manuscript ink with a rabber
stamp identifying the image as pan of the
HAER collection in the Library of
Congress. {Do nor fill in the blanks in the
rubber stamp impression. } When the
stamped information is dry, prints are
mountesd in archivally slable 8% "x11"
cards with slits cut in W receive print
corners {glue is prohibited). The HAER
number is letlered with No. 1 pencil or
impact printed {typed} in the upper right
comer of the cards, under neath the
preprinted heading (see Fig, 3.1.2). {Laser
printed numbers are not archivaily stabie.)
Latge prints are dry-mounted on the backs
of the cards by the Library of Congress.

Index 1o Photographs. This is the caption
listing for ail a project’s pholographic
images, including photocopies, The
standard format for the first page of the
Index appears in Fig. 3.3.3. Snccessive
pages need only a heading in the upper

right comer in the standard format shown
below:

Mame of Vessel
HAER MNo. XX-1 {Page X)
INDEX TO FHOTOGRAPHS

Captions. Captions shouid be descriptive,
giving orientation aboard the vessel, names
of significant spaces, details, machinery or
paris. Comments on the significance of
photographed fearures s encouraged, as
are cross-references 1o other photographs
and photocopies, measured drawings, or
the historical report. Please identify any
infrusions as sach.

Photocopies. Photocopied photographs and
other graphics should always be identified
as such in captions. Pertinent information
such as the original photographer’s neme,
date, subject, localion, size of original
photograph, sources, etc. should be
provided. For drawings, information such
a5 sheet title, delineator’s or designer’s
name, date, sheet number, Jocation of
original, etc. should be provided. The
photocapying photagrapher’s name is
UNNECESSAry.

Multiple Photographers and/or Sources.
Some projects will have a photographic
record drawn from the work of a modern
photographer, photocopies of photographs
by two or more previous photographers,
and photocopies of drawings or other
graphics. In such cases, wasteful repefition
can be alleviated by identifying ail
photographers and sources on the first
page of the Index w Photographs and then
assigning them initials to be used in

appropriate photo captions (see Fig. 3.3.4}.
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Transmiital of Photographs
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Fig. 3.3.2
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Transmitial of Photographs 3.3.5

HISTORIC AMERICAN ENGINEERING RECORD

INDEX TO PHOTCGRATPHS

Name of Vessel {(e.g., Schooner EXAMPLE) HAER No. EX-1
Location (river, harbor, institution, eto.)
Street Address (or best approximaticn)

City
County [abbreviations such as "St." {Street), "Co." {County),
State or "CA" (California)l are not permitted]

A1l photegraphs by [name of photographer], [month], [year].

EX-1-1: [Caption] {on the caption sheet, the words "HAER No."
may be omitted from each photo number listed,
but each negative, negative sleeve, print,
and photo mount card MUST have the format
"HAEE No. XX-00-17]

EX-1-2: [Captien]

EX-1-3;: eto,

Fig. 3.3.3




3.3.6  Transmitial of Photographs
HISTORIC AMERICAM ENGINEERIMNG EECORD
INDEX TO PHOTOGRAPHS
Schooner EXAMPLE HREE No. EXK-1

American Maritime Museum
No. 20 Fighermans' Harbor

Lake City

Somename County

Somestate

Credit JJO: Photographs taken of Schoconer EXAMPLE in New

York Harbor, July 15, 1921 by John J. Dos. Original photos
in possession of Mrs. John J. Doe of Hackensack, New Jersey.

Credit STJ: Photographs taken of Schooner EXAMPLE on marine
railway at Smith's Shipyard, 123 Front Street, Philadelphia,
Pennsylvania, by S5.T. Jones, April 1930. Original photos in
poesesgion S5.T. Jones of Philadelphia.

Credit AMS: Photocopies of drawings dated August 4, 1953;

prepared by A.M. Smith, Naval Architect of Flotsam & Jetsam,
Inz., Philadelphia, Pennsvylvania, for installation of
engines and statercoms in Schooner EXAMPLE. Drawings in
files of Smith’s Yacht Repair {(successor to Smith’s
Shipyard}, Philadelphia.

EX-1-1

EX-1-3

EX-1-22

Credic JJD: Starboard profile of EXAMPLE at anchor.
Exact location undetermined; Statue of Liberty in
distant background.

Credit S5TJ: Rebuilding of port bow and rail at Smith's
Shipyard, Philadelphia, Pennsylvania, after collision

with barge on April 1, 15%30. New anchor winch (Smith &
Jones, Philadelphia, Penneyivania, No. 3) in crate to

right of photo. This winch still in place during 1987

recording project.

Credit AMS: Photocopy of "EXAMPLE, Sheer No. 2
{original drawing 21" x 35", 3/8" scale} showing ‘tween
deck plan for enginercom and statercoms. Compare with
HAER measured drawing sheet §; forward enginercom
bulkhead moved in December 1964 o accomodate new head.
{Work performed in Guatemala; no further information
was available to HAER.)

Fig. 3.3.4
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Measured Drawing Guidelines 4.1.1

STANDARDS
and
GUIDELINES

Introduction. The cutline format on the
following pages provides a quick overview
of general applications of the Secrerary’s
Standards 10 the production of HAER
measured drawings. The text that follows
in Sections 4.2-4.6 teits you in more detail
how to accomplish work that meets the
Secretary's Standards.

There are four parts to the outline,
corresponding to each of the fopr
standards as they apply to measured
drawings:

1. Guidelines for eaplicating and
illustrating what 15 significant or
valuabte about a historic vessel.

II. Guidelines for preparing drawings
accurately from rcliabie sources.

I Guidalines for materiais on which
drawings are to be made.

IV.  Guidelines for producing ciear and
concise drawings.

The standards, as they apply to drawings,
follow well-established inteilectual and
ethical ruies for good research and
presentation. However, Lhere are
limilations imposed by the namre of
archival records, the need for their
longevity, accessibiity, and their
reproduction ¢hat must be addressed. Many
commonly accepted architecural drafting
"styles” or drawing "lastes” do nrot meet
the Secretary’s Standards, so please read
these sections carefully.



4.1.2 Measured Drawing Guidelines

I. Explicating and illustrating what is significant or valuable about a vessel:

Recommended

Delermining whal aspecls of the vessel are historicalty
sighificant, bascd on adegquate research intw relevant
inistorical documents, publicaions, photographs,
drawings and other gources,

Determining what significant features are best explicated
and illustrated by measured drawings, as opposed to
photography or wrilten documentalion alane.

Delermining what zoris of graphic views {e.g. maps.
plans, elevations, sections, ropugraphic maps, isometrics,
perspecnves, exploded views) or combinatons of them
are best suited 1o explicating and illosirting the
significant and valuable facuors.

Determining if any pre-existing drawings clearly
explicate and illustrate signifivant factors; photocopying

such drawings, or using them as bases for new drawings.

Usmg verbal annotations in drawinas to label significant
conditions, features and parts, or t0 describe process, or
explicale the impact of historic evenls, such zs
malificaiions. additions, damage by fire, ete,

Not Recommended
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Measured Drawing Guidelines 4.1.3

IL. Guidelines for preparing drawings accurately from reliable sources.

Recommended Not Recommended

Preparing measured drawings from clear, thorough feld
notes, i which are recorded representative skesches and
acourzle messurcments solvally when from e wessel
bring documented.

Freparing measured drawings frem thoeough dimensions
abeatned from a correctiy operated phowepraphic or
digital measuring svsiem.

Setecting field measurement methods and equipement
appropriate W the resource being pecoeded, and wsing 1he
methods and insherents within their capablities and

lienitations.

Stating in field notes and measured drawings the field Failing 10 provide documented hard-copyl printouls (?.:f
methods and instrumenis used, and the accuragy of their tnsirument-gathered field data apd incleding them with
results ' field regords for find project Hansmital

Measuring the resource within a reference frame alianed
wilh the priscipal plares of the vessel (if it is fozting or
hauted) or seing 2n independent reference frame if the
vessel is a bolk or weeck.

Stuating in field notes and measured drawings any pares of I_:_'a"f:‘_gfngl ot de?“g{”‘ﬁ.:ﬁg"&g’: lﬂ:s;i!:g;; "
& vessel that were inaccessible for sketching, SIBRINICANE GF ¥aluabie s ’

¢ in ERGILE,
measurement or photopraphy ., anemnpes o QBN Measyie ments

Depicting actual ¢xisting condittons of the vossed, or
depicting pre-existing conditions based on adequate
nisworical documentary ar on-site evidence,

Checking any pre-cxisting archileciural or enginecring
drawings against the vessel itself for discrepancies in
dimensions. features, conditions, elc.

Fropetly ¢iting verbally in sncasured drawings any
drawings, phoregraphs, or other sonrces wsed tn addition
to or i place of acrial messurements of the vessel,

Stating in fiefd notes and measured drawings the pames
of vessel, deck lovels, materials, profiles, lines, and
nracthnery pacts, e,

Mzking numerous ficld photwgraphs for vie 23 penessl
survey, checks for comext, checks for field rotes ar the
drawing boagd, For use by fowre users and researchers,

[ncluding graphic scales and writen sipoificant
dimensions on mezsured drawings to indicate aciual
dimensons of recorded resourse,
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I1I. Guidelines for materials on which measured drawings are to be prepared.

Reconpnended

Preparing measured deawinps in waterpreof, permancnt
ifadeproof black ink (or equivalent} which is property

formulared Lo adhere permanently W the base maeerial,

and does pol cagse he base mawerial of he drawing o

deteriorate.

Ireparing mncasured drawings on durgble (tear resistant,
acid-Free) iranskncent, iner; base materials (such as
polyester drafiing films or bufferad velings) with 2
projected 506 year life span.

Preparing photagraphically reproducet drawings on,
durable materials and processing thern atchivally for a
500 year life span.

Using cither 19"x24%, 247x36", or 33"544” drawing
shegrs with preprinigd HAER borders

Using 17"a22" sheets of 8xB gridded bond paper for
field notes

Not Recommended

Preparing final drawings in peocil, which smuodges
easily, and does not reproduce ciearly.

Preparing fingl drawings i any mediom that smudges in
ordirary hardling, or does nor reproduce: clearly

Preparing drawing in colored wiks or other media, since
they may nof be archivally stable, or readily reproducible
with proper color fideliny.

Using achesive drafiing media such as dry tansfer
lemering or rendering materials, since their adhesives
have short life spans,

Collecting and subrmiting ociginal acchitectural and
engineering drawings [or submission to the HAER
collection at the Library of Congress.
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IV, Guidelines for producing clear and concise drawings.

Recommended

rganizing a drawing set into a progression of similsr
views: lines plans. deck plans, profiles, seviions, details,
expioded views, process diagrams and schematics,

i.aying vul drawings wilh distinguishable zones for
limework, scales, Jlabels, and verbal annotations,

Using proper line widilts 0 etnphasize major companciy
of the vessel and delineate fine derails,

Using appropriate tendering svmbols and techniques w
indicale and distinguish different matecials in Gie vessel
in plan, prefile. and section

Using drawing scales appropriate o e size and
sigmificance of vessel being recorded,

Using lettering sizes and styles that are easily legible in
the full size drawing or in reduction w 23% of ful size.

Uising lettering sizes, siylesftypefaces, and weights
appropriate w the fanctions of verbal matcrial in 2
drawing,

Using verkal annglarions to provide infarmation not
readily preseniable or discernable in & drawing, e.g.
mames of spaces, parts, hisworical data imporant o
interpeeting a drawing: sigoificant field or documentary
data affediing a drawing’s comlent or accuracy, labels Tor
match lines, base hnes, datum lines, cfe.

Using number koys (or tapsy with arrows o anoplate
features which are wo close wgether ur in spaces wo
contined by significant linewaek (o anno@Ee directy with
labels.

Cinng and explaning anything in drawings which differs
from as-is conditinns.

Including praphic scales and wrinen siggifican
dimensions on measured drawings o indicate actual
dimensiens of recorded vessel,

Not Recommended

tstng only & singhe line wihih or such 3 saocow cange of
line widths that confusing fgure-ground effects result.

Using non-industry standard raaterial symbols withou
explanalory labels.

Using excessively siylized lettering/rypefaces that are
difficylt w read.

Using leHering whore apper case lercr height or lower
case bady Deight is smaller than 35327 on 197247
drawings, smaller than 1/8" on 247236 drawings. or
smaller than 5/32" on 33" 244" driwings,

Using a single lemeting size andfor weight foe all
letiering on a drawing sheet.

Oiniting arrows, or placing labels and numbar keys in
positions where their indications are ambiguons.

Failing o cile sources fur drawings based on anything
ofier hatt field messurements, whether these sounces arc
other drawings, hisworic photographs, written or oral
acconls,
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LEVEL I DOCUMENTATION:
WHAT’S INVOLVED IN THE MEASURED DRAWINGS OF YOUR SHIP?

Before you lies a voyage, a journey of
discovery, Whether you are a HAER
summer employee or someone making
records to HAER standards, you are part
of a crew charged with the rask of
bringing a historic vessel home for
posterity in words, photographs, and
measured drawings. The cargo you bear is
information, documentation of a sort which
becemes increasingly rare and more
valuable with time. As on any vessel, each
crew moember has different but vital deties.
Some set the sails or tend the engines,
some charl the course, another Lakes (he
heim, white still others ¢ook the grub, and
fix the leaks. As a delineator, your duties
are to measure the vessel and finish
accurate, delailed drawings of her as pant
of Level I documenltation for the captain's
ingpection by Lhe end of the voyage.
Crews new to ships wili need the guidance
of more experienced, expert hands. If you
are a crewmember who has never been
ahoard ship, this may scem an impossible
challenge, but fear not! Others have gone
tefore, and this section of the guidelines is
designed 1o give you the benefit of their
wisdom, that your joh bringing this project
mtc port may be one well done.

First of all, yon must acknowledge that a
"voyage" of this type only comes o 2
successful conclusion through genuine
teamwork. Crewmembers not working
together, combining their sirengths and
contributing from their diverse
backgrounds and interests, can end up
beached. You cannot work alone, not only
because the vessel’s size requires

additional hands for the field work, but
azlso because Lhorough Levei [
documentation must draw upon several
disciplines. Some eam members may be
researching the vessel’s past, others may
be studying her {abric, making
large-format photographs, or performing
other rasks necessary to document her
properiy. {Do not overlook or fail to build
on any previous documenlary work on
your vessel.} Each discipline’s contribution
to the effort is essential to the others’
success, and to the quality of Lhe
documentation as a whole. The ficld
records and final drawings you prodnce
will complement the written and
photographic records, presenting facts
about Lhe vessel that menographs or photos
cannot do as effectively. Yon will need the
team historian’s input to decipher some of
the peculiarities you come across in your
field work, or you may need o find the
shipwright on your review team whose
trained ¢ye can fill in the gaping holes in
the hull. An old, faded photo may point 0
the type of engine or wheelhouse
instruments she once had. And you will
find your work a5 2 leam eased by
covering some parts of the ship
photographically. By the same token, the
paint oullines you notice, or changes in the
ship’s structure, will be clues for
historians to consider, confirming or
challenging what they may distill from
their research.

The need for cooperation and 2 lively
exchange of knowledge, observations, and
ideas will become clear when yon Tirst



4,2.2 What’s Involved

board the vessel and begin work., You will
find yourself confronted with a number of
"dimensions"--clues o her work, care,
design, and construction philosophy, and
many other things. Some of these will be
easy to spot. Others lie hidden, and
require the combimed detective work of the
team and a gqualified review wam of ship
specialists. Ask guestions. Be advenmrous.
Don’t be disconraged if yon don’t "get it
all” the first time out--nobody does. If you
are not tamiliar with ships, there will be
some new jargon to learn, If the sight of
all those compound curves and oddly
angled parts is intimidating, there are
many mied-and-true methuds for recording
and delineating them. Yoo are wking part
in a process with a long history of
tradition and practice, much of which
HAER has tried 1o condense for your nse
in these puidelines.

The ship around you, aside from her huil,
¢ompartments, means of propulsion, and
innunerable pieces of nautical hardware,
is for our purposes akin to a mammoth
nusenin arifact. Everything about her is a
product of semebody’s decisiou at some
time or other. $he is a silent record of her
designer’s tradition and ability,
shipwrights' skills, her owner’s business
decisions, her crew’s living standards,
maintenance habits, and ways of earing a
living. Her present condition may even be
a sign of an era, or of changes in an
industry. regional economy. labor
reiations, or developments in technology.
Yon and yonr fellow crew members will
Jearn to "read” these things by picking up
on the scores of clues aboard, but your
skills will only develop as you depeud on
each other’s form of research and share
your knowledge of the ship’s history,
structure, materials, service, and the

people who owned, designed, built, and
sailed her.

Since you are responsible for Qifting and
drawing the vessel’s lines and making
construction drawings, of all your
coworkers you may have the most intimate
knowledge of your vessel’s structurs,
materials, and dimensions. Do the
dimensions tell a story only you would be
the first to know? Do nmegularities mean
anything?--construction efficiency? age and
use? cheap, sloppy repair jobs? What signs
of modificarion or repair are there? Where
are things crafted with precision or given a
high finish? Why? What may (his unusuai
piece of joinery mean, or that patch in the
deck? How about the wear in Lhe rail at
the bow, or the rusty holes in the deck
beams? What yon find in the bilges can
even be clues to the vessel’s service or her
crew’s atlitude 1o their work. Kegp in
mind that it is important not to shrink from
the unknowns--they w0 may hold
interesting surprises, or even critical
considerations, You will find yourself
going over the ship with combs of finer
and finer teeth as yon gain new insights
during Meld work and as your drawings
lake shape at the drafting board. Some of
your observations may evennually take the
form of notes or even separate, specialized
drawings. As always, Lhe team should
consult ifs review team on questons,
wethods, and conclusions.

As more and more infobrmation comes
together about your vessel, the new kinds
of twists and questions to pursue can grow
o seem endless. No eam or its HAER
records could hope to cover all the
relevant threads of thought. The liitations
of time, funds, available records, and
access 10 parts of the ship will eveniually
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make themselves felr as vour project
proceeds, and the team will have to decide
which courses to pursue, and which o cut
shori. The team will also have to decide
what aspects are 1o be wrinen, or
photographed, or drawn. In order to make
such judgments soundly, it is imperative
that all team members share whatever
technical and historical information they
acqoire and that they actively seek the
advice of the project’s review team on
important questions and problems. A
thorongh understanding of yonr vessel is
essential 1o these decisions. The HAER
office and staff are available to help as
much as poessible, but the job of
pinpointing and treating significant features
may eventually fall to the team iself,

You may also have to wke imo account the
agendas of vessel owners or project
cosponsors in your work, In general, any
such additional agendas will have been
agreed upon between HAER and the oiher
pariies before your pruject begins. HAER
documentation is pnblic material (it cannot
be copyrighted), and hence may see all
sorls of uses: educational materials,
model-building, museum exhibits, poster
graphics, scholarly sindjes, vessel repair,
restoration, or replication {particularly in
conjunction with detailed field
records)--the list is long and vared. While
BAER drawings should be accurately
scaled and thoroughly annotated, they are
not infended to be "working" or "shop
drawings" complete enongh for building
full-size vessel replicas or reconsiructions.
Documentary drawings show a user "what
was there” in accurate scaled views and
notes, but except for the simplest of small
vessels, they will not contain af) the
dimensional and structural information
needed by shipbuilders, machinists,

foundries, pipefitiers, and other trades w
proceed directly to work. Supplemeniary
malerial and oumerous detailed drawings
will be essential in such cases, especially
for large sieel vessels with complex
mechanical systems. Properly executed
HAER drawings can provide exceilent
baseline information for such work. A full
set of shop drawings sofficient for building
a replica of a large steamer might result in
several hundred sheets covering structural
details, all parts of propulsion equipment,
piping, electrical, etc. HAER drawings
and lield notes form an information base
from which such drawings can be
generated for construction purposes, but
production and curation of shop drawings
themselves is beyond HAER s mission.
Existing shop drawings of vessels can be
exuremely valvable 0 a recording project
{as well as for restoration or replication),
since they can provide significant historical
and technolopgical information as well as
dimensions, HAER daw should note the
existence and location of any such
drawings, and those used in production of
HAER. drawings should be noted thereon.
The HAER team or 18 review team shonld
recommend repositories for shop drawings,
cld photographs, or cther historical
records whose survival is threatened.
Selected itcms may be photocopied for
HAER, but HAER cannot accept Lhe
originat ilems themselves.

As (he team refines its documentation and
drawings, you should get nsed to playing
the role of someone looking at your wark
several hundred years from pow. The old
adage "familiarity breeds contempt” bears
repeating: familiarity 1nay unnecessarily
limit your thoroughness and the usefulness
of your work. How clear are your freld
noles and how well did you explain the
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parameters of your work? Did you note
any specialized terms or lechnologies that
may otherwise be swept into refative
obscurity? Did you leave any unintentional
or unexpiained ambiguities? Did you drop
importam questions or details because you
couldn’t answer them? Why not discuss
these things? Culitivating such a viewpoint
is Important, becanse large vessels, as
arlifacts, are often doomed by their size.
Unlike smaller boats or olher more
portable artifacts which find their way
more easily into museums, the
preservation of a large vessel for fure
generations is a complicated and very
expensive undertaking. Few that will be
recorded for HAER will receive any
further preservation efforts than that which
you are giving them--preservation "on
paper.” It is vial, therefore, that you
consider the probable perspectives of
someone iooking at your work without the
benelit of contexts (hat have become
second nature W you. They will not bave
the opportunity 1o go back (o the vessei
itself for further work.

in many ways, the records vou will
produce have significant advantages over
the real vessel, Their accessibility,
reproducibility, ponability, and care
present far fewer problems and expenses
than outright preservation of the vessel
itself, especially over the 500-year lifespan
accorded to HAER materials. Drawings,
particularly fines, plans, sectional views or
“exploded” assemblies, present information
in ways no gne would ever see in
pholographs or real life. However, all
drawings--whether based complelely on
MEASUFEMEnts oF {0 SOME eXtent on
accumutations of other evidence--are

necessarily sefective about what facts are
presented. To this extent, they all ate
interpretive, and will always be more
limited than the vessel itself in terms of
information content. Therefore, you need
to be as well informed as possible in order
o capture the most impertant things worth
preserving, and present Lhem as clearly as
yau Can.

The following chapters of Section 4 cover
fieid methods and drawing presentation in
much greater denail, along with refined
points of HAER s documentary philesophy
and examples of previous work. You
shonid become particularly familiar with
these sections, but do not neglect the
historians’ and photographers’ guidelmes,
since the success of your efforts depends
to a considerable extent on your
understanding of your teammates’ roles in
Lhis recording project.

Glossaries. A brief glossary of general
nautical terms used in this section is
inciuded in the following ilustrations for
easy reference in using Lhese guidelines
and in getting around Lhe vessel you arc
recording. He prepared 1o encounter ocal
variations, and be sure to keep a more
extensive glossary handy for funher
detatls. Local werms musi be shown on
finzl drawings, and where they vary from
more generally used terms, the general
terms mwst also be given in paremheses. A
European glossary may be needed for
Eoropean-thuilt vessels. Several titles ate
listed in Section 4.3, References and
Resources.

Anchors aweigh!
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FIELD METHODS

SIZING UP THE JOB

Any discussion of Feld methods for
recording a vessel's strucinre and lifting
her lines must begin with consideration of
her attitude, size, and condition. These
factors more than any others will control
what general approaches to ke in most
circumstances, affer matters of the vessei’s
significance and the project’s pnrpose and
scope have been settled.

Attitude, A ship heeled over in a mud flat
obviously presents more problems to
access and measurement than one blocked
up level in a dry dock. Then there are
situations in between, such as a vessel]
floating at a pier or sitting in a floating dry
dock {where true level and vertical are
always changing with respect to the vessel
due 1o wind and waves), or a vessel
blocked up on an inclived marine railway.
Technigues for tackling each of these
situations wili be outlined shortly.

Size. The size of ithe vessel (and its
interna} complications) have obvious
mmplications for the amount of work your
team may need 10 do, and where your
effort is directed. Tine or money
remaining conskans, a larger vessel may
receive less atlention to some aspects and
details (or none ai all) in favor of others
deemed more significant from the
perspective of your project’s goals,

Condition. Lastly, the vessel's condition
inay provide unusual oppormunities or
impose a number of limits on where,
when, and how much dam you can collect.
A vessel in first-class order presents no

giaring problems of safety (falling through
ratten decks), attitude, or missing elements
(large portions of the hnll, decks, or
propuision systcms gone). However, many
kinds of structural details may be
inaccessible unless the team can discover
some other source of information for these
things—in builder’s drawings, or
specifications, for example. A
deteriorating hulk may require a lot of
educated guesswork, comparison with
similar vessels, and reliance on other
sources to create useful drawings. On the
other hand, if conservation and
preservation of the vessel are not intended,
a planned program of dismantling the
remains (subject o approval and guidance
of proper aithorities) may yield many
valuable insights that would otherwise be
impessible to get. Field work for
archeological (submerged) sites will not he
discussed, since inethodologies have long
been established in that discipline {se¢
references under Nautical Archeology in
Section 4.7).

Other Consideratioms. [n planning your
field work, keep in mind that time,
budget, and team members” skills will
significantly influence your choice of
methods since they will govemn the degree
of expertise you can pay for and the sons
of tools and instruments the project can
afford to buy, rent, build, or use with
available manpnwer. Weather and even
tides may dictate times of access. You may
have o weigh the time and costs required
1o make specialized measnring equipment
(snch as large frames) against the remal of
things like a transit and your team’s skills
and ability to use oue to advantage.
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Different methods may save time without
sacrificing accuracy. These are only some
of the possible questions w consider when
evaluating field methods and planning your
approach. If your project has an advisory
team, be sure to consult it for advice.

Y ou should have your project’s goals
firmly in mind, and a preliminary schedule
of final drawings in hand before you go
out to do field work. These will have
obvicus implications for how you spend
your time; the level of detail to which a
drawing sef may go is neavily dependent
on what is sigm/icant about a vessel and
the goals of your project. HAER has found
it advanlageous to make "lhumbnail”
sketches of (he layout and content of each
prospective drawing shest m advance of
field work, It is also helpful to keep a
checklist of specific features to cover as a
hedge against overlooking important
details. This may seem a bit premature if a
significant amonnt of simullaneous
historical research is planned, the results
of which might affect the drawing
schedule. However, centain basic views
have been required traditionaily for all
vessels whose sipnificance warrants the
time and expense of measured drawings.
In most cases, (he time you spend in the
field gathering information needed for
basic views will give the hislorians rime to
pinpoint imporiant details for notes or
changes in the drawing schedule.

It is strongly recommended Lhat the (eam’s
field office be set up aboard Lhe vessel if
at all possible, or in an office space close
by. There are a number of reasons for
this, not the least of which is reduction of
commuting time from office to vessel for
investigation and measurernent. On large
vessels, a set of "walkie-(alkies" may be
great time-savers when conducting
procedures {such as lines-lifling) which

involve long distances or require part of
the team to be in a space out of convenient
earshot.

Terminology. Ship wrminology may seem
1o be a world unto itself, especially when
you begin 1o encounter the details of
construction, rigging. etc. If you don’t
know what something is called, or if you
don’t understand what a new term refors
to, ask. Review team mermnbers,
shipwrights, and owners are usuaily gnite
willing 10 teach you these things. In
addition, HAER strongly advises that you
always keep a comprehensive pocket
glossary such as The Lore of Sail at hand
for ready reference--knowledgeable people
are not always aronnd when you need
them. Be prepared for local variations in
meaning, pronunciation, spelting, etc., and
be diligent about recording thesc ierms in
your field notes. Eventually, sea terins will
come easily, and you will need (o know
them in order 1o make sense of records,
drawings, shipwrights’ explanations, and
the like withont wasting time. Elementary
orienwation is given in Figs. 4.2.1 - 4.2.5.

BASIC VIEWS

Measured drawings of vessels fall into two
groups: lines and construction drawings.
Though some of the remarks below
preview Section 4.6 (Measured Drawings),
von should be familiar with standard views
and types of drawings discussed below in
order to make the best of your field work.
Basic views include:

Lines

Construction Drawings

QOutboard Profile (starboard side
conventionally, port side if it is the
only pood one}

[nboard Profile (showing internal
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arrangement of strucrure, spaces,
and equipment)

Main Deck Plan (ofien showing framing
on one side of centerline, deck
arrangement on the other}

Other deck plans

Sections (showing inernal arrangemen of
strucrure and equipment)

Propulsion (sail and rigging plans and/or
mechanical propulsion)

Delails (strucrural joinls, fasteners,
fittings, joinery, machinery,
carvings, etc.)

Scantings, a list of strucinral member
sizes and materials, showld appear on one
of these views. Drawings may also include
tables, diagrams, or other means of
systematizmg information.

Lines Drawings. Lines describe the shape
of a vessel’s hull. They are topographic
views or "conmur maps” of the uil’s
compound curves, They may indicate the
onier snrface of the hull or the onter edees
of the frames. They are abstract in the
sense that they sometimes give no
mdication of materials, [ittings, or
construction; however, lines drawings have
often been combined wilh similar
prejections, such as an ontboard profile or
deck plan in which deck breaks, masts,
rails, superstructure, rudder, keel, etc.,
are shown. Becanse they describe the
shape of the vessel, lines mnst be drawn
(or obtained from other documertary
sources) before proceeding to some kinds
of construction drawings, such as sections.

Great numbers of lines drawings exist for
a vanetry of vessel types, thanks to the
efferls of previous maritime
documentarigns. It may be that a suitabie
set exists of yonr vessel. However, HAER
docnmentation is vessel-specific, and for

this reason lines plans should not be
overlooked. The use of lines from a
halt-model or another vessel is permissible
but should be accompanied with notes on
the HAER drawings explaining what the
basis of similarity is. Field measurement
of your vessel to verily claims of
similarity may be a necessity, even if the
team can show by documentary evidence
that the vessel being recorded was buile,
for example, from (the same half-model or
plans as the similar one for which lines
drawings have been discovered.
Half-models and older drawings may have
changed dimensions, or be mislabeled, and
ships are not always built strictly W
half-models or lines drawings.

Reconstructed or "As Is" Lines?
Ordinarily, HAER draws an industrial or
archilectural strucrure "as is"--warts and
all, However, it is traditional o draw lines
for a vessel as they wonld have appeared
originally. No depiction is made of
hogging, twists, or deterioration. A plance
throngh the Historic American Merchant
Marine Survey or the work of Howard 1.
Chapelle reveals numerous cases where
hnlks and remains were reconstrucied in
drawings. How one can produce a set of
reconstrucied lines from measurements of
a distorted hull is discussed in Section 4.6
{Measured Drawings); however, it is
usually necessary to draw the lines of a
vessel "as 13" before making corrections.
If your project reguires a detailed huil
survey and the recording of "as 15"
conditions for study of repairs, then a set
of "as is" lines will probably become part
of the measured drawing set. Drawings
done for HAER in such cases shonld
incinde sets of both "as is" and
reconstructed lines. In any case, it is
imporiant t© explain how you derived the
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reconstruction from your Feld
measurements in noles on your lines
drawings. A more detailed description can
be provided in your field report.

Construction Drawings. Construction
drawings depict the physical structure and
features of a vessel. In the past, this aspect
of ship documentation frequently took a
distant second place o lines drawings, or
was ignored altogether. Hisloric ship
construction cannot be so casually
dismissed. Construction drawings range
from overall views such as deck plans and
inboard profiles to delails such as
struciural joints of the huil and
superstrucrure, carvings, [ittings,
propulsion, and deck machinery. They
may or may not reflect existing conditions.
What you concentrate on will be governed
by your project’s goals, the significant
features of vour vessel, and the kind and
quality of pre-existing documemation. In
requiring construction drawings of
significant features, HAER is not secking
working drawings in the medern sense of a
completely dimensioned, delailed
description of cvery ship component
suilable for construction purposes. In most
cases the complete disassembly of 3 vessel
for measurement is logistically impractical
or philosophically objectionable, making a
set of verified working drawings
impossible. Many areas of a vessel may be
inaccessible or simply missing. Available
dimensicnal information ¢n strucrare mnst
be included either as scantlings (see Fig.
4.7.12) or as notes on details, sections, or
inboard profiles (see Fig. 4.7.13). Other
noles and dala should be included as
described in Section 4.6. Old blueprints or
shop drawings may be used io prepare
HAER drawings, or photocopied for the
HAER record. HAER drawings should be

adaplable for Facililating repairs,
reconstructions, or reproductions where
owners and conmactors must have
drawings for cost estimates and
consinuction work.

MEASUREMENT ACCURACY

Precision in Field Work and Measured
Drawings. Before describing methods of
lifting lines or recording structure, there
are some preliminary remarks about
measurement methods and accuracy in
field work that apply to all aspects of
recording a vessel.

Precision and Error Tolerance. Precision
can be a slippery word when measuring
vessels--in some places it matters a lot, in
others, little. It is possibie to have a false
sense of precision, like measuring bam
doors with watchmaker’s tools.
Theoretically, the maximum precision of a
measuring instrurnent such ag a tape is
limited to + 1/2 the smallest graduation
on its scale. In the case of a mpe
graduated i 1/8ths of an inch, the
maximum precision it is capable of is
+1/14". However, in the real world
objects like ships can rarely be measured
to the precision a lape theoreticaily
permits. The error telerance ("+ ") is
usuaily larger (sometimes a lot) due to
varions circumsrances. The appropriate
wlerances depend on what vessel you are
recording, her condition, which parts you
arc measuring, the tools you are using,
and how you are using the information. To
¢laim you have measnred the 107 x 15°
cabin of a vacht in first-class condition to
+/{- 1/8 inch is believable; to claim the
same folerances on a 100-foot long
beached hulk is neither believable nor
necessary. A tolerance of +/- 1 inch on

0000000000000000000000000000000000000000000
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ihe length of 2 150-foot vessel is
vnderstandable, but an error that size on a
6-inch frame in good condition is not,

Recording Your Accuracy. Appropriate
PreCision in your measurements is
inponant, and so is stating your
tolerances, or rezsonable estimates of
ermor. Remarks on this subject apply to
field work for both construction drawings
and lines-lifling. Toferances will become
useful when you "fair in" lines or draw
straciure at the drawing beard, but they
are especially needed by those who later
2se your work—Lhey need 0 know your
work’s limits as well as its content. Your
figid notes may also be consuited by future
researchers interested in modelling or
replicating your vessel. All measurements
contan errors, some slight, some gross,
and it is simply a matter of professionai
responsibility as well as accuracy for you
to note in your field records what your
error estimate is, and what factors
conuibuied 0 it. Errors are reduced by
using running measurements (2 series
made from a single starting point) as

opposed to additive measurements (the
‘next beginning where the previous one
ended}. The errot olerance remains
substantially the same for each
measiyrement in a running series (ail other
conditions being the same}, whereas the
error in an additive serics is cumaiative
{see Fig. 4.3.1}). In the field tolerances can
be enlarged by tape sag, imegular or
decayed features, skill, etc. For hand
measurement, it 1s better to use the "ideal
case” as the minimum, (hen think of error
as relative to the total length measured,
and factor 1n circunstances {such as
condition of fabric) accordingly. An error
of 1/8" in 1 inch is 1 part in 8 {12.5%),
whereas an error of 1/4" in 100 feet i5 1
part in 57,600 (about 0.002%}. Now an
ermor of + 1/8" measuring a badly pitied
steel rod is not (oo sioppy, bii fo claim an
error of only + 1/4" in 100 feet on
anything but a vessel in firstclass
condition begins to exceed credibility.
Error should always be shown in your
notes as "4+ X" (not "1 pant in XXX")
Error for critical distances can be reduced
by making the same measurement Lhree or

2-0%" 483" 4%9" -1y 8-1B" Enor 2% for
RUNNING 2y dimansion
o . oL6" Lrrar Ly for
2o | 22% CUrg 205 ek dimend
ADDITIVE e s o I o P44
Jor sum
Fig. 4.3.1

Running vs. Additive Measurements
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four times and averaging Lhe results,
Having said Lhis, it should be pointed out
that errors are present in final measured
drawings due to several factors such as
scale, fainng or averagmg of curved
features, thicknesses of ink lines, and
delineators” skills. This is why finished
measured drawings must show written
dimensions, preferably ones derived from
the freld notes, not scaled from the finai
drawing ilself.

The following suggestions have proven
mvzluable in reducing hand measurernent
errors, both in lines-lifiing and strucrural
field work:

1) When a series of measurements
is to be taken in 2 given direction
{posilions of vessel frames, locations of
deck plank seams, for example), always
make running measurements rather than
measure element-to-element (see Fig.
4.3.1). For example, the position of each

deck plank seam shouvld be measured from
the same starting point (edge of a covering
board, for example), rather than measoring
the width of each plank, plank-by-plank.
This way, a £ 1/8" error allowance in
each measurement will still apply at the
2{th plank, just as at the first. Error would
be cumulative for addilive measurements,
50 that the sum of 20 plank widths could
be as much as 20 x /8" = 2-1/2" in
error-- unaccepable over such a relatively
short distance on a deck in good condition,
This same principle applies (o any serias
of measurements you may make in a given
direction from a singie slarling point.

2} Make overlapping measnremenis
and check measurements of large features
which copiaip many smail measurements
{see Fig. 4.3.2}. Such extrz measurements
serve 1o confimm the others, and may help
you catch errors and quickly solve
problems when you are at the drawing
board.

|

i

Fig. 4.3.2

Owverlapping and Check Measuremenis
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3) Take care in how you read a
tape or nule, especially if the scale is
upside-down, or you are reading it
right-to-left instead of left-to-right. It is
VEry £as¥ o inadvertently add or subrract
an inch or even a foot from a dimension
by reading the scale in the wrong
direction. The numerals "6" and "9" can
also be confused when the seale is
upside-down. It may be very helpful to
keep the rules or tapes yon used to make
measurements on band at the dmwing
board. Being able to retrace the "look" of
the scale at the point yon took a dimension
can solve problems when a recorded
dimension appears 1o be in error. Keeping
a log on your field notes of the brand and
catalog number of measuring tools used
may also help a future researcher solve a
perplexing measnrement problem.

4) Take care in how you record
yonr dimensions or c¢all them out to others.
It 15 wise to insert a "0" whenever a foot
or an inch dimension is less than "1* and
o be rigerous in designating foot and inch
dimensions. Often, common sense or "fit"
to the drawing is not enough when mying
to judge the applicability of something like
6’-1/2" ar the drawing board. Aside from
the confusion stray marks might inroduce.
should this be read "6 feet and one-half
inch," better written 6°-0 1/2", or "6 and
onc-half feer"? Could it be the recorder got
distracted when writing his dimension
down and left the inch figure out? Using
¢ 172" would remove all doubt,

3) Dimensions should he recorded
as they appear on Lhe rule or tape ynu arc
using, whether it is in feet-and-inches or
simply inches. It is suggested (hat you use
equipment whose dimensions are given in
feet-and-inches rather (han inches alone.

The architectural scales used at the
drawing board are always in
feet-and-inches, and you risk less error in
drawing if you eliminale the siep
converting, say 59-1/4" to 4'- 11 1/4°,

As a point of interest, shipbuilders have
long been used to writing dimensions in a
special format: all dimensions are wrinen
in feet, inches, and eighths of an inch,
each figure devoid of tic marks  and ")
and separated by a hyphen--6°-0 1/2"
would be written 6-0-4 in this case. If you
are experienced with this system, use it.
However, if yon are not used to it, yon
may be wise 10 avoid leamning it on HAER
projects. You should record the numbers
yonr tape or nule shows, rather than risk
errors performing conversions. It is casy
1o fail to convert fractional inches, such as
quarters and halves of an inch, to eighths
of an inch before writing the fractional
dimensions down.

LINES and LINES-LIFTING

Lines-lifting, for those unfamiliar with
documenting vessels, is pathering the
dimensional data needed to produce lines
drawings. Lines are usually lified from a
hull’s exlerier, thongh they can be aken
from inside in cemain cases, or even {rom
half-models used for construction
{assuming that Lthe model hasn't shrunk or
been mislabeled). Any nnmber of methods
and wols will serve the purpose,
depending on the accuracy desired, and on
other simations discussed above. The
"lines" themselves describe the hull’s
shape as a series of intersections belween
the exterior hull surface and four sets of
imaginary planes passed through it. (Some
lines drawings describe the insfde surface
of the hull, even though measurements are



4.3.8 Field Methods

N SECTIONS

Sections are "slices”
of the ship’s hul} surface

taken at specific stations.

They are drawn on the Body Plan
--sterm to midships at left,

bow to midships at right,

since symmelry is asswmed.

{Planes are
infermupted
for clarity)

SECTIONS
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laken from the exterior.} Three of these
scts of planes are perpendicular to each
other; the fourth is set at various angles,
Each of these is described briefly below,
accompanied by illustrations to help you
understand what they are. Instructions for
drawing lines are found in Section 4.6
{Measured Drawings), and examples of
lines drawings are given in Section 4.7
(Drawing Examples).

Sections or Rody Planes (see Fig. 4.3.3)
are verncal planes that pass from side w
side {"athwariships™) Lhrough Lhe vessel,
perpendicular to the vessel’s vertical
centerling plane. The sections are probably
the most easily understood, since they are
to a vessel what slices are to a loaf of
bread. Section planes are almost always set
parallel 1o the planes in which the vessel's
frames lie. The section lines are the
intersections between the section planes
and the ship’s hull surface. They are
always represented in drawings by a view
called a Body Plan, seen from he ends of
the vessel. Since symmelry is nsually
assumed, half-sections from the bow to
midship (forebody plan) are traditionally
shown to the right and half-sections
{aflerbody plan) from the siern w midship
to the left of a common centerline.

Water Line Planes {sec Fig. 4.3.4) are
horizontal and run fore and aft through the
vessel, perpendicular 1o the vertical
centerline plane and to the section planes.
Water ling planes are paralle! to cach
other, but may or may not be paraliel to
the vessel’s keel or floating water line,
depending on the vessel’s trim. In many
cases, waler lines are chosen so they lic
perpendicular to the vessel’s frames. Warer
lines arc (he intersections berween the
waler line planes and the vessel’s hull

surface. In drawings they are always
represented from above, usually for the
starboarnd (or night-hand) half of the hull
only rather than the fyll hull, since
symmetry is assumed, This drawing view
is called a Half-Breadth Plan.

Bufiock Planes (see Fig. 4.3.35) are
vertical and run fore and aft through the
vessel, They are parailel to the central
vertical plane passing through the vessel’s
keel and main deck centerline. The
intersections hetween these planes and the
hull surface are lings called Butrock Lines.
In drawings they are usually represented
from the starboard side {"dead abeam"} in
a view called a Skheer Plan.

Diagonal Planes (see Fig. 4.3.6) are
planes passed fore and aft throngh the
vessel. The intersections between the
diagonal planes and the vessel’s hull
surface are lmes called Diggonals and are
used W help present curves in the hull
snrface which are not as easily or
accnrately nnderstood from waler lines or
bnitock lines. The diagonal planes are not
necessarily parallel to each other.
However, the immtersections hetween them
and the central butlock plane are always
parallel to each other and o the water line
planes.

Because the concepts, tradicional
techniques, and procedures for lifting lines
are preity much the same no matter what #
vessel's size or construction, they can be
treated more easily and specifically than
recording varieties of construction types.
The following delailed treatment of
lines-lifting technigues should not be
misunderstood a3 emphasizing shape over
construction.



WATER LINES

Fig. 4.3.4

Field Methods

water fine.} They are drawn on

Water Lines are

hortzonial slices
of Lhe ship’s huil surface,
laken paralief (0 a datum
piane, {The daturn plane may
or may not be parallef to the
keet or to the ship's floating
the Haif-Breadth Pian,

4.3.10
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BUTTOCK LINES
Fip. 4.3.5

(Planes aye
intermupted
for clarity)

Buttocks are vertical

1
"slices” of the ship’s hull pﬁ“‘l p]\
surface, and they are drawn on QPIL 4
ihe Sheer Plan (or Profile). 3
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DIAGONALS

{Planes are
interrupted
for clanty)

Diagonals represent
the inlerseelions of

the diagonal planes with

the ship’s hull surface.

They are drawn on the Half-
Breadth Plan (or separaiely)
as if the diagonal planes {with

intersections!} had been rorated
into horizontal positicn.
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In most cases, lifting lines involves
measuring the vessel’s bow and stern
profile and taking sections at specific,
recorded stations along the length of the
vessel between the forward and aft
perpendiculars {see Fig. 4.3.7).
{Perpendiculars, as used here, are set at
the extremes of the bow and stern along
the vessel's centerling; they can be set at
cther locations--be sure your field notes
indicate where.) In raking a vessel's lines,
you are going after hull shape. Several
approaches to locating stations are
possible: dividing the distance between
perpendiculars inro closely spaced equal
intervals, setting stations at frames, or just
where hull shape alone dictates. In going

by shape, sections should be taken at
smaller inlcrvals where the hull chanpes
shape most rapidly {at the bow and stem);
more widely spaced sections ¢an be taken
amidships (see Fig. 4.3.8). Sections and
their locations along with bow and stem
profiles (covered helow) will give the
important three-dimensional data needed (o
plot lines. Once these curves have been
plotted from feld data, water lines,
buttock lines, and diaronals are derived
from them, so you do not face the prospect
of actually measuring these things from the
vessel iiself.

Priofiles of the sheer, stem, keel, stern,
and rabbet line are necessary to finish out

— .
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AR Fir
(AFT PERFENDIGULAR) (FORWARD PERPENDICULAR)
Fig. 4.3.7
Perpendiculars
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Fig. 4.3.8

Location of Stations




4.3.14 Field Methods
o
P
W t |
] k :
& ! -
3 i
g !
5 L
| |
% Afeasu?a Heights
i byty by 1 l DATUM Y
) N
T .a-| 9-4 1-44- 3 —r{ —ri —-—l

Messure locacions of Neigls

Fig. 4.3.9
Tzking Profile of Siem
{Triangulations or quadrangulations
also usefid; see Figs. 4.3.19-20)

the iines drawings, because they provide
termination points for waler lines and
sections. (Sheer is geoerally defined as the
iine where the outer surfaces of the huil
and main deck meet; if you encounter
variations, be sure to define Lhe vsage in
your documentation.) Profiles of hull
features are fairly easy to obmin. For the
stem and slemn {including the rabbets
there}, all you need to do is pick specific
poinis along these features, then fiud out
how high the poinis are above the datum
piane you are using, and how far forward
or aft they are from given herizoutal
reference poims {see Fig. 4.3.9). The
horizonlal reference points can be either
tines-lifting stations or physical features on
the huil, The keel profile can be recorded
as you lift lines, simply by inchrding a
colummn in your wbie for the dimension

between Lhe keel {or worm shoe)} bottom
and the darum plang. If the keel 1s straighe,
unworn, and has no drag, the datm plane
could be defined as the worm shoe bottom,
makiog this dimension zero {seg Fip.
4.3.10).

In addition to locating sections along the
length of the vessel, sections taken in the
field must be located ventically and
horizontally with respect Lo each other (or
t¢ your reference system) in order for you
e be able to make accurate drawings of
the existing hull shape. Of Lhe two, the
vertical positions or "heights" are prabably
the more impoertant to obtain, since
designers and builders inlend their huils to
be symmetrical. This does not mean
symmetry shouldn't be checked for in the
field, at least by eye (for gross variances),
if not by some check measurements. Port
and starboard sections oniy need 10 be
made if an especially delailed huil survey
is planned, or if obvious distortions
require both to be recorded in onder 1o
arrive at 2 reasonable approxination of the
lines through averaging or other
comparison. The discussions that foilow do
not assume that 3 hull is necessarily level
and plumb.

There are two basic methods for finding
heights:

1} The best method 15 o lake ail (he
sections {including the keel profile and
steer heighis) with reference to 2 siraight
datum line laid beiow or zlongside of the
keel (see Fig. 4.3.10). This method kills
two birds with one stone: You get a keel
profile as well as the sections all in correct
relative vertical positions, If the vessel 18
in a dry dock or on a marine raiiway with
a seemingly flat surface or smooth tracks,




Field Methods 4.3.15
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Fig. 4.2.10
Using an Independent Dawm Line

e S |

" PRIMARY DATUM -~

SECONDARY [OR (HECK) BATON A

Fig. 4.2.11
Using Keel as Daum Line

these could be adapued as datums for this
work, but their svitability for this purpose
shou!ld be thoroughly checked oui. You
may save time using the sightline of a
Lransit Scope, a siring, wire, or some other
substitute, if blocks and scaffolding do not
imierfere.

2) The second methoed is the opposite of
the first, in some ways (sce Fig. 4.3.11},
and is more prone to errors. Here sections
are laken from the keel botlom or rabhet
line as damum Jines, whether these feamures
are curved or not {see Fig. 4.3.11). (This
colld be done with a horizontal scale
iodged up against the keel or rabbet.} A
vertical profile of the keel bottom and/or
the rabbet fine must Lther be made with

reference to 3 separatec bui straight damm
tine in order to properly line up the
sections, (A vessel whose keel droops at
each end i1s "hogged"--this is a condition
brought on by age or neglect; few vessels
are built this way. Some vessels are built
with “rockercd” keels, so-called becavse
ithey curve up at the ends. Many vessels
will still retain the straight keels they were
bniit with.}

The sheer heighis can e donble-checked
by plotting a section from rabbet to sheer,
and locating the sheer at the haif-breadth
{horizontal component) of the sheer at that
section. This closes 2 wriangle,
automaiically establishing the height of the
sheer (see Pig. 4.3.12). The height can
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also be double-checked by a transit survey Programimatic reason o measure for
of the main deck; Lhis procedure is asymmetry. The balf-breadih of the rabbet
described later. relative to the vessel’s centerline shonid be
checked, since some kegis vary in width
HALF-BEAM I along Lheir lengths. If asymmetry is

|

I

T 7V HEASORED BEANT T present in the vessel and is amportant

; ' enough to be checked, there are at least
two approaches one can take:

!

1} Stretch a siring or wire fore and aft
aiong (he vessel, paraitel with (he keel,
then make measuremenis at each station o
the port and starboard sheer lines from this
datumn {see Fig. 4.3.13). While this datum
should be set paraliel (o the vessel's
cenleriine, there is no reason for it to be at
the centerline, other than for convenience.
Indeed, masts and deckhouses may make a
center location impossible,

HENFHT OMNLY NEEDED
AS SHECK MEASLREMENT

r——

Fig. 4.3.12 2) Set up benchmarks and a datum line off
Locating Section with the vessel, to which measurerents are
Rabbet and Half-breadth made and included in each section lake-off
for port and starboard sheer lines and
Horizontal placement of sections is rabbets. If the reference system you
established by the half-breadths of the establish is consistently referenced at each
sheer and rabbet iines. The sheer line can slation, any asymumelry or twists will be
be estabiished horizontally by simply picked up and will be comparatively easy
haiving the breadth of the vesscl at each 1o plot.

Thear or eyl T
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[

REFERENCE LINE = iE f ¥y ¥
3

Fig. 4.3.13
Reference Line for Taking Beam Measuremenits
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These methods assume that the keel is
straight in plan. A hulk heeled over on a
beach may have undergone z lot of
bending as its hull deteriorated; the keel
and hull may he twisted in both horizonial
and vertical planes. Recording lines from
such & vessel can be a mightmare, but a
systematic approach jn seting up a
reference system and taking stations can go
a long way to reduce the headaches at the
drawing board.

BASIC LINES-LIFTING METHODS

Some basic lines-lifling methods will be
outlmed, intended for use primarily on
large vessels {over 30 tons). These are
hardly exhaustive in lerms of the kinds of
SITUANIONS You may encounler or the sorts
of tools and procedures yon might use,
You should be prepared to be creative in
adapting these methods to your panicular
vessel, budpet, team size, ete. Each of
these methods is more fully described and
illustrated as separate booklets under
Scenion 7 (Case Studies). Projects
conducied by HAER will in most cases
have the field methods selected by the
HAER office before the project begins, or
methods worked out in cooperation with
the field and review teams.

Before describing the methods themselves,
however, there are a number of
preliminary remarks to consider:

Hand Methods vs. "Black Box" or
"High-Tech" Methods. The computer
revolution has produced a number of
cleclronic and photographic measurement
devices whose potential for convenience,
speed, and accuracy far exceed anylhing
achievable by hand. These instlrumeuts can
be quite expensive to lease or purchase,

but what advantageous application might
they have to lines-litting {or construction
drawings}, and when should they be used?
The answers to these questions depend on
what you want to gain by their
capabilities. Prior to the electronic age,
hand methods were the only ones available
10 record vessels, and noted authorities
have made very rood use of them. Their
relative simplicity and cheapness ensures
their continted use, and these puidelines
are writlen primarily with hand methods in
mind. However, "Black Box" devices and
hand methods should be compared to gain
an idea of their relative strengths and
weaknesses. There can be projects where
the trade-offs berween costs of equipment
and manpower, time, accuracy, safety, and
other factors will dictate the use of such
equipment. In many cases the trade-offs
are compiex, and ne quick decision can be
made. Some comparisons are made below,
others in the descriptions of field merthods
given later. New developments should be
studied, sipce they may offer simpler,
cheaper 1nethods for documentation.

Convenience. Convenience and safety may
weigh in faver of the "Black Box" at large
vessels where hand methods become
cumbersome and time-consnming. If your
organization owns "Black Box" equipment,
there may be strong incentive to use i,
sinee it is at hand. But don't be overly
lured by gadgetry. Seming up a "Black
Box" so it can function properly or yield
its full potential can require a lot of time,
expertise, and patience. These can
translate into inconvenience, especially if
hand methods would be faster for the
degree of precision you need. Failure (o
set a "Black Box" up properly can lead to
less precision than hand methods would.
Often the time you save in the ficld may
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be spent later in your office reducing
"Black Box" data and other field notes to
drawings. If you don't need "Biack Box"
precision or speed, the time spent using
hand methods may be more than made up
by what yon save in money and
annoyance.

Speed. A variety of factors should be
considered here when comparing hand and
"Black Box" methods. Is your crew paid
or volunieer? Are yon paying for
expensive dry dock time? Is the vessel
endangered? Would it ake you the same
amount of time to use hand methods a3 it
would to train yonr crew (o use "Black
Box" methods competently and complete
e job? Are band methods more
dangerous, thus slower, since you might
have to climb carefully on hulls of
uncertain strenpth? Is your field tims
limiled by outside factors (dry dock
schedule, money, impending demolition,
etc.)? The speed "Black Box" devices offer
may be 2 preater consideration than their
cost, especially if loss of the vesse] is
imminent, Their ¢capabilities may be
critical, regardless of your vessel’s sire
and the time it lakes to record i, if your
project’s goals require a sorl of
archeclogical accuracy for a highly
sophisticated program of studies, repairs,
Or reconstruction.

Precision. In generai, marine
workmanship places strucnural inlegrity
and finish ahead of things like symmetry.
For the speeds at which most historic
cominercial vessels saiied, minor
variations in shape {two or (three inches}
would have had little effect on huil
performance (though it is said some
vessels were known to tack better on one
side thau the other!}. The huil for an

Ametica’s Cup racing vacht has a much
more finely tuned shape than z fishing
schooner's, for examiple, s0 m one sense
you shouid be a fot more careful lifting the
lines of a racing yacht when it comes to
designed shape. It wonld be meaningless io
precisely docnment asymmetry on an old
schooner, whether by hand or "Biack Box"
methods, unless you had something more
imporiant than mere shape to demonstrate
by it. Differences in huil symmelry might
tell you something about workmanship,
nowever. They may also reveal Lthe effects
of age or show Lhe hull structure’s ability
to withstand siresses. These can be clues
to its condition, or 1o the quality of the
vassel’s design, medificaiions,
maintenance, or materials. If you are
lifting lines with this sorl of research in
migd, you may nesd 1o measuse 10 +
1/8", depending on the vessel. Careful
hand methods may do well, but “Black
Box" equipment might also be justifted by
its accuracy and speed.

While "precise” huil shape may not be
critical m a lot of vessels, some frames o7
other major stnucmral memnbers might be
prone to failure if variations like + 3/4"
were permitted in Lheir cross sections,
gspeciaily i metal members. This argues
that you take care in measuring cross
sectional dimensions (+ 1/8") and that
precision here is stricter than in lines
lifting.

On a clean hull, most hand measurements
can be made (o + 1/8" or 1/4” when
lifting lines, Laking info account tape sag
and other factors. Tapes are usuaily
gradnated in eighths or sixteenths of an
inch. Digital surveying equipment can
measure to the nearest 0.01 foot (slightly
iess than 1/8"}, and stereophotogrammeiry
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15 capable of the same level of precision,
By the time the lines are plotted and faired
from hand measurements, the differcoce
between the shapes shown in the lines and
the actual hull shape could well he + 344"
in seme places. This is perfectly fine for
recording the shapes of most hulis. Users
of your work will ask themselves
questions, however: Was the hull clean of
barnacles and other growths? Is the vessel
in goodl or poor condition? Did you work
quickly or slowly (storm coming? dry dock
time short?) or assume cermain tangs [or
convemence that you couldn’t
double-check? An errur in a section of

+ 1/8" to + 1/4" inch measuring in the
field 15 considered good for a ¢lean hull
and carefu] field work. Barmacles can
throw you off to + 1/2". Deterioration
and distortion can throw you off even
more. Etror tolerances apply 1o
everything: damm lines, squareness of
scales, etc. Noles should appear on your
[inal drawings and a thorongh account and
analysis of these things should be writen
up as pan of your field report. {Guidelines
for writing a Field Repon are found in
Section 5, Field Repoms.)

Location of Stations. Most of the methods
described below assume that stations along
the vessel’s kecl are chosen and recorded
carefully with reference 1o some easily
recoverable benchmarks on the vessel
(e.g., the sternpost). Remember thart in
recording shape, vou will need more
stanions where the hall shape is "gnicker”
isec Fig. 4.3.8). In some insiances, it is
nseful 1o take sections ai the frames of the
vessel. Yon might be able to locate these
from the exterior by looking for wellmle
patterns of bungs (wooden plugs covering
spikes), rivets, or other fastenings that
secure the shell 10 the frames, if paint

doesn’t cover the faswenings up. Be
prepared (o look for a way 1o check the
frames for plumbness or squareness o
your finai lines drawing reference planes.
Be aware Lhat the extreme ends of vessels
may contain cant frames, which do not lie
in a plane square across the ship. You
should make a complete sketch of your
vessel and its set-up (including
benchmarks), and record exactly where
your siations are taken. Photographs for
the record are also nseful. Field notes for
your lines-lifting work are wreated in the
next chapter of these puidedines. Don't
forget to record the width of the keel at
each station--it varies on some vessels.

How Many Points at Each Station? This
depends partly on the vessel’s size, partly
on her shape. On a large vessel it is
nsually sufficient to pick points about
every 12 to 24 inches along the section
line for measurement, bul if in doubt, it is
better 0 take more points than to have too
few. More frequent points should be sct
where the hull surface makes a relatively
abrupt change, such as the tum of the
bilge. H thers is a sharp "comer™ o Lhe
surface (a kmuckle or chine),
measerements should be made directy to
it (see Fig. 4.3.14).

Lines from Inside a Hull., Some vessels
may permit lines-lifting from inside the
hnli. This would be a boon if the vessel is
afloat, since there would be lintle need w
take the vessel out of the waler. Such an
effort wonld be casiest in a vessel where
nearfy all frames are exposed on the
interfor, and linle inerior structlire
interferes (see Fig. 4.3.15). In a large
intact vessel with sawn franes, Lhe frames
can very likely be counted on to lie in
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Fig. 4.3.14
Points on a Section

section planes square to Lhe keel or the such an effort, however, if not render it
vessel’s [loating water line, obviously impossible. Cant frames are not suitable as
reducing the labor needed to establish guides in lifting sections because (hey lie
lines-1ifting stations. Be sure W check out in vertical planes set at angles to the ship’s
whether Lhis possibility is so before central buttock plane. 1t is also difficult to
proceeding, however. The presence of derive an accurate piclire of the keel

bilge ceilings, decks, companments, and width and keel bottom profile in this
finish surfaces can significantly impair procedure. Lines taken from intemal

UNDERSIBE OF DECX PECK BEAM .}

W HEASURE [~
. .I'

EACR METHED SACRY OWL.Y FRE ST -SICTICN DUE TD S TR

Fig. 4.2.15
Lines {Sections) from Inside a Hull
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measurcments should most likely be drawn
this way {t0 the inside of the huli), vniess
you have a way to check the bull thickness
for vartations.

Lines from a Floating Vessel. All the
procedures described in these guidelines
assume that a vessel 1s out of waler when
her lines are lifted. Technically, it is quite
possible to 1ift lines from a vessel that is
afleat, vsing divers and some of the
eguipment and procedurcs described
below. Such zn effort seems umsual, but
HAER resoried to 3t in 1989 when taking
the lines of the Leftie G. Howard at South
Street Seaport Museum in New York City.
A frame 16 feet high and 22 feet wide was
designed to it around the vessel’s hull.
Welded together from pieces of steel
electrical conduit, the frame was hung
around the hull from a wooden beam
resting on Lhe bulwarks. Trusses at the
bow and stern strung two taught wires
parailel to the ship’s centerline w align the
measuring {frame consistently at each
station. A diver then assisted in obtaining
coordinates for each point in the hull
section described by the measuring {rame.
Funher description may be found in the
Case Smdies.

There may be sonar devices availabie soou
that can record the submerged portion of a
ship, but this still leaves the remainder to
be measured by another method.

GENERAL METHODS

1) External Measuring Frames. This
method is appropriate for use m a dry
dock, marine railway, or other smble,
relattvely level lacation, though it can be
adaptcd for use in the proverbial mud flat,
A horizontal and vertical scale are braced

and clamped square #o each other, and
from them measurements are made 10
points on the hull {see Fig. 4.3.16). This
frame can be made from availabie
{straight!) lumber, and the scales marked
off on the parns, usually at one-foot
mtervals. (Some peopie may elect to clamp
a brace at an angle on ite inboard side of
the frame and mark & scale on that, ton.)
The horizontal scale must be set Jevel (a
48-inch mason’s level wiil do) and square
to the keel in plan. {Be sure t0 check and
see if the vesse! is level athwanships. if
she cannot be set level, or is twisted, the
variations in sheer heights must be
measured s¢ Lhat these problems can be
handled at the drawing board later--see the
section on Measured Drawings.) The top
of the horizontal scale shouid be set
consistently at a datum !ine (siring,
chalkline on the keel, keel bottom i # is
straight, etc.). The frame can be supported
on sawhorses, blocks, or whatever 15

ﬁﬂ Sg-ﬂ i 1I

Fig. 4.3.16
Taking Sections with
External Measuring Frames
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available. The vertical scale can be
plumbed with a mason's level, or you
might elect to line it up by eve at frames
where rows of fastenings are evident, just
to save time. Use of a plumb bob and
string can be problematical on windy
duys--suspending the plnmb bob into a
bucket of water can dampen the swing and
shield the bob against the wind. On
inclingd marine railways, the vertical scale
may have to be inclined in order to keep it
square 1o the plane of the keel bottom or
chosen damm line. Fitting a compensating
wedge to your level will allow you to keep
this inclination consisient siation to siation,
or it may be expedient Lo erect a second,
(ixed frame from whose top and bottom
the moveable frame is positioned by
taping.

Measuring the Hull. Measurements from
the frame to the hnll can he taken
numerons ways. Your team might find it
faster to use more than one of (these
methods at the same time. In any of them,
however, measuremenis must be made
trom the frame 0 the hull in the plare of
the section. {Do note that these
Measurements are not necessarily square 10
the hull snrface, especially at the bow and
stern. The measurements mudst be taken in
the plane of the measuring frame.) Since
the vertical and horizonal scales of the
frame lie n this plane, it is a simple
matter for a team member to stand to the
side of the frame and "eyeball" the end of
a tape {or stick rulej to 15 proper conagct
point on the hull in this plane. Subject to
the vessel owner’s permission, a chalk lipe
could be made on the hull, guided by (he
leam’s "eyeballer,” to show where the
section lies, but this can be an unnecessary
waste of time, especially on large vessels.
If a hull expansion is to be drawn,

however, such chalk lines are
indispensable. (Huli expansions are
described later.)

Points with a Stick Rule. The simplest
measurement is made with a stick nie
projected square from the scales ag their
buttock or water ling marks (see Fig.
4.3.17. It is recorded in a table that
shows both the measurement and the
number of the buttock or water line mark
from which it is made {see Field Notes,
Fig. 4.4.5). This method 15 good when
distances 10 the hull from the scalc are less
than two feet. Beyond this, it becomes
cumbersome, especially from ladders. In
principle, it could work for any disznce
from Lhe scale, bnt in practice, extra
helping hands are required for a long tape
or rod. Also. it can become difficnit to
insure squareness to the scale in the field,
and measurements ¢an become inaccurate
when the angle between the ape and the
hull is less than 30 deprees.

Points with a Plumb Bob. For
measurements from the buttock
(horzontal) scale, a plumb beb might be
suspended from the hull to the scale in
cases where the section plane is truly
vertical {this method is of no use if the
secfion is inclined, for exainple, on a
marine railway}. Alignment of the
suspension point on the section Jine is
automatic when the plumb bob 15 set over
a buttock mark on the scale (see Fig.
4.3.18;. The dimension from the
suspension point to the mark is then
recorded in a table along with the butlock
nmurmnber, This method has its limits if it is
windy, and when you approach the tum of
the bilge. Like the horizontal measurement
with a stick rule, it loses its accutacy
when the angle between the hull sucface
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and the plumb line is small: a slight error
horizontally leads to a much larger error
vertically .

Points by Triangulation. Triangulation,
of even quadrangulation from the frame
elimipates many of the limitations
encountered with plumb bobs and simpie
offsets (see Big. 4.3.19). A point on the
section line along the bomom of the vessel
may be triangulated to the buttock scale by
pulling a tape from the point to each of
two widely spaced buttock marks and
recording the tespective distances and
budock numbess in z table (again see Field
Notes, Fig. 4.4.5). This applies similarly
to points on the side of the vessel
measured from the waler lime scale. The
effort can be speeded up by using rwo
lapes secured at their ends o a long pole:
the pairs of measuremenis can then be
made more or less simultaneousiy. Take
care to keep the angles between the tapes
greater than 45 degrees, however. At acute
angles, small errors in reading or plotting
one of the dimensions can mislocale a

point by several ttmes the error. Try it and
see!
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Points by Quadrangulation.
(Quadranguizsion 15 simply 2 modification
of triangulation (see Fiz. 4.3.20}. When
recording 2 point, one ape is pulled to a
water line mark, and the other to & butiock
mark, with dimensions and posittons
suitably recorded (a pair of binoculars can
be handy for reading tapes at high water
line marks). There is no need (o keep the
tapes square to the scales, though an angle
of 90 degrees between the Lapes
themselves is best. This technique i3
especially usefui at the bow and stern of &
vessel, where the hull surface is at some
distance from the measuring frame and
triangulation may give yon oo acute an
angle between tapes. Aside from reading
the tapes properly, the zccuracy of
guadrangulatton depends on the verncal
and horizontal scales being kept dead
squate to each other from station to
station.

Sheer and Rabbet Lines. [n addition i0
offsets, both the rabbet and sheer line must
be recorded, since Lhese are the endpomis
of the section lines (see Fig. 4.3.21}. The
rabbet line is the intersection between the

Fig. 4.3.21
Measuring Sheer and Rabbet Lines
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Examples of Bevels

extertor surfaces of the warboard plank and
the keel {sce Figs. 4.3.21-22). The sheer
line is generally undersiood to mean the
mtersection of the exterior surfaces of the
hufi and main deck. It does not necessarily
have to coincide with an exterior fealnre of
the hell. In Jooser ysage, a sheer line is a
somewhat flexible term which refers to the
fore-and-aft sweep of the deck {and
paralle] features such as wales, cap rails,
gic.}). For convenienge, "the” sheer bine in
your notes and prelimimary measured
drawings can be the uuderside of the cap
rail, a bead, ihe sheer plank, the
intersection between the main deck surface
and the extertor hull surface, or even ihe
underside of the deck plaoking at the
ship’s side (plank sheer). Ease of
defimtion should be your guide, but
whatever you choose to call the sheer line
should be used consistently throughout all
parts of your preliminary work t© avoid
confusion. {In final drawings, (he sheer

tine as generally defined first above shouid
be shown ) It is imporiant to measure the
beam (port sheer line to slarboard sheer
lige) of the vessel at each station, as well.
This is later used as one kind of check
against mispositioned sections due to the
vessel's not iving level athwartships, or
being twisted. I asymmetry in the hull is
not a problem, the beam dimenston is
simply halved at the drawing board, and
uscd to Jocate the offsei of the sheer from
the central buttock plane.

Bevels. As a check against errors, it is
wise o take bevels at every sration. A
bevel is any angle between two features.
On a wooden vessel, you might lake Lhe
bevel between the garboard plank and the
keel (see Fig. ¢.3.22), or between the huil
and main deck at e sheer, or between g
frame and deck beam inboard. A bevel
need not be actually measured with 2
protractor, though if one is available, use
it. A carpeuter's bevel gauge {(which
consists of two hinged arms with a
lockabie hinge pin} can be adjusted to the
angle of the bevel and the angle
transferred directly onto a field note sheet
for measurement at the drawing board.

Qn-site Verificalion. Every section should
be plotted on site to verify the data before
the frame {or any set-up) is moved (o the
next station. At the drawing hoard, each
section is plotted by [irst drawing the
measuring frame o scale, Simple offsets
are drawn square to the frames. To plot a
triangulated point, a compass is set and an
arc drawn for each of the two recorded
iegs of the triangle (or quadrangie}. The
inlersection of the arcs 15 the point
lacation. This is repeated for every point
before the section line is faired in through
as many points as will fit along & smooth
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Fig. 4.3.23
Taking Sections with
Staff and Tapes

curve. Any points or series of points
showing considerable misalignment from
the curve shonld be checked and, if
necessary, remeasured. Plotting lines is
more fully discussed in the section on
Measured Drawings.

There is 10 reason why the sor of
measuring frame discussed above conld not
be adapted for use under other conditions,
however, the sef-up time required will
increasc where vessels arc skewed (e.g.,
lying in the old mud flat), or where it is
less practical o carry large pieces of
equipment such as squares and sawhorses.
(See Section 6 [Case Studies].}

Many of the above remarks appiy equaliy
well to the other methods discussed below.

D MESSEL (AT STATtON} |

2) Staff and Tapes. Ideal for mud fiats
and out-of-level vessels. Equipment is
simple, easily pertable (compared 10 a
larpe measuring frame}, and it can be
adapted for use anywhere, (hough it does
present some set-up problems. The siaff is
simply a piece of stundy lumber long
enough to brace securely and set two nails
on 8 to 10 feet apan (see Fig. 4.3.23).
This dimension may be greater for large
vessels, less for smaller ones; it must be
accnrately recorded in all cases. The
ruidelines discussed carlier for choosing
station locations at which to set the staff
apply here as well. The staff can be driven
into the gronmgd, nailed or clamped to haul
hlocks, or attached to the vessel somehow
by outrigged braces clamped or nailed to
the cap rail and keel. Each point in a
section is located by triangulation from the
two nails. Plotting the points is the same
procednre as discussed for triangulations
above. The relative angle of the staff to
the vessel in the section plane is not
critical, thouph an angle of about 45
degrees from the central buttock plane may
be best. Ideally, the shape of each section
can be properly plotied even though the
position of the staff varies from section
plane to section plane. However, once the
sizff is set gp for a given section, the
entire section mnst be recorded from this
position, ot yon will not be able to plot it
wilhiout a Jot of extra trouble. Recording
the beam at ¢ach section and Lhe rabbet
and keel profiles is essential to this
methed. Sections plotted only from the
staff merely Hoat in space until endpoints
at the sheer and rabbet lines are
established with this crucial dara.

A weakness of this method lies in the
triangles created at the extremes of the
section. The acnte angle between the tapes
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¢an magnify measurement and plotting
errors. This problem can be mutigated by
making the distance between the nails
larger refative to the distance of the staff
from the hull {or even by adding more
nails to the staff). It is also much more
difficult to eyeball the lape ends in toward
the hull in the section plane with this
method than with external measuring
frames.

Set-up problems slem primarily from
ditficultics in aligning the staff with ¢he
section planes. If the vessel you are
measuring is skewed (heeled over with one
cnd higher than the other), it may take
some extensive geometric thinking and
planning to even set the section planes up
square 10 the ship. If the vessel is greatly
deteriorated, the prudent thing to do may
be to simply eyeball it, but any lines
drawings based on such "guesstinrates”
must carry notes to that effect. It is
possible 1o plot lines from section planes
set at angles t0 2 daum tine or to the
central buttock plane or the keel, bug these
angles must be measured in order o draw
these skewed sections accurately for later
transformation into proper projections. In
such cases, it will invoive considerable
effort and skill at the drawing board ©©
avold confusing the numerous fmes and
projections wilh each other. Under some
field condiions you may have no other
choice than to ke skewed scctions, but i
will prove more accurale and less
frustrating (o simply take the rime 10 set
up and record “true” sections in the first
place.

3} Range and Bearing. This methed is
useful anywhere, bni has some serious
weakmesses (hat make it best used on small
vessels nnless a surveyor's (ransit is

handy. As a hand-measuring techmque
{with protractor}, it is the poorest of the
three methods covered so far. It is
reviewed here in pan because it has been
used in the past, and others may decide to
use the method without knowing its
weaknesses. Critical equipment consists of
a protractor {or some angle-measuring
device) fixed to a staff or frame, and a
tape {or other distance measuring device}
secured to the radiai center of the
protractor. Points in a section plane are
located by recording their distances from
the protractor center and the corresponding
angles read from the prolractor where the
tape crosses the protraclor scale (see Fig.
4.3.24). As with the saff-and-lapes
method, an entire section must be ploiled
from a singie set-up, and recording the
sheer and rabbet imes is crucial 1o locating
the curve relative to the ship’s center plane
and base piane. The accuracy of Lthe
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protractor (in parl a function of its size) is
essential o the method’s success.
Depending on the size of the vessel, a
small erTor in angular measurement can
praduce 3 serious error in point location.
This is why Lhis method is perhaps best
used on small vessels if yon do not have
aCCess 10 a transit. A transit is capable of
much finer angular measurement than you
can perform by eye with a protractor.

Larger projects will benefit from
substituting a surveyor’s transit for the
protractor, using the scope sightime to
sight in points and recording the angles
from Lhe instrument’s precise vertical
circle. A ape {or electronic dismance
measuring device) must be used to record
distances from points 1o the scope pivots.
You will encounter set-up problems similar
to those of the satf-and-lapes method,
chiefly ones of aligmng the equipment with
the section plane at each station. Use of a
transit will be most productive in cases
where the ship’s keel or a wisely chosen
water level plane is level, since the
instrument 15 not designed to be easily
adjusted to nnn-herizontal planes,

4) Digital Transit and Electronic
Distance Measorement (EDM). This
"Black Box" or high-tech process, has
great data-gathering potential and
flexibility. A digital transit (or theodolite)
measures angles electromeally and gives a
readout in digits instead of requiring the
operalor o interpoiate a vernier scale.
This can save time and rednce errors
considerably, especially if yon are not
accustomed to using vernier scales. An
EDM umit measures distances by timing
how long it takes a series of low-power
laser pulses sent from the unit to return
from a reflector set up at the poini whose

distance is songht. The EDM unit is a
separale piece of equipment for many
older transit models, since such equipment
i usually designed for long-range land
surveys. More modern ransits incorporate
the EDM Fnction in the telescope; such
amts are known as "toral stations”. For
the relatively short-range dislances
encountered at a vessel, it 15 preferable w
use a total station. This way, you can
avoid the calculations for triangulation
errors iniroduced by an EDM with a
line-of-sight different from the transit
scope. The EDM and transit functions are
interconnected so that distance and angle
measurements ¢an be converted by an
onboand computer into coordinates or into
distance measurements projected imto
horizontal or vertical planes. Some units
provide both a digiml file for computer
display and a hard copy prinout of
coordinates. Hard copy printouts should be
obtained for al} data and stored with
project field notes.

In principle, a toral station could be set up
near a vessel, an arbimrary coordinate
system kKeved into the systeml, and
measuremnents made from the vessel by
merely spotting a prism on the huli in
numerous section planes. A station point
from which an entire half of the hnll is
visible wonld have to be chosen, unless
there are two or three benchmarks hat can
he nsed to coordinate several station
poinis. Most wotal stations store the
coordinates of each peint in terms of
cartesian coordinates or range with
horizontal and vertical angles. If
downloaded inw a computer or plotier,
Iines could be gensrated directly from the
field data. Some sophisticated programs
can plot componnd surfaces from a series
of points, which could potentially climinate
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the need to sef up precise section planes in
the tield. Instead, section planes could be
chosen at will at the compuler, and derived
from (he machine’s internal
three-dimensiona! plot of the hull surface.
However, this involves expensive
cquipment and {rained personnecl. It is also
difficult to check the accuracy or
suilability of your datz in the field, since
most such computers and plotiers must be
located in an office. It mnay be easier and
less expensive in terms of time and money
to simply set your instrument up at each
station, adjust it to a true section piane,
then record the section line with range and
bearing coordipates, The EDM eliminates
climbing on ladders, and the electronic
readouts reduce errors from misread tapes
and vermer scales. The readouts couid be
retaimed in the instrument’s memory,
printed out, or recorded by hand and
ploted in the field as 2 rough check to see
if you have set the system up properly. A
word of caution, though: the EDM device
really measures to the position of the
prism or reflector, not the actwal bull
surface, so the sizes of these things
introduces an error factor which must be
aken into consideration when drawing the
iines. Some reflector malerials are now
available that are fairly thin.

5) Stereo-photogrammetry. This is in
many respects the ideal recording process,
since it is speedy, and far more
comprehensive and exacting in s coverage
of 2 hull than any other method discussed
so far. In addition to providing information
for plotting iines, the photographic images
used by Lhe method also provide a demailed
photographic survey of a hull’s condition
and exieriotr construction features. In
principle, two photographs {2 "sicreopair™)
are laken of (he side of a hull, each from a
pair of cameras set at known, recorded

distances from the hulf and ffom each
other. Afier development, the images are
placed in a plotting machine whose
operator secs them combined &5 a
threc-dimensional image or "model.” The
ploiter coniains a pointer which can be
controlied to measure the model as seen by
the operator, causing the machine to draw
the contours on a plotting board.
Advanced, computer-controdied analytical
plotters ¢can be adjusted for many kinds of
ermor in camera positton, focal length,
mismatched image size, and 30 fonh.
Buitocks, waler lines, and sections can 3ll
be plotted from stereopairs. In practice,
however, feld work o place and adjust
the cameras must be fairly precise, and
targets need to be set on the subject at
known intervals to provide scale. Often
many sterecpairs must be taken 1o
complete a survey that will yield an
adequate and accurate plot of the lines.
Keel blocks and shoring can also inlerfere
with a complele view of a2 hull, and the
confines of a4 dry dock may result m taking
many Imore stercopairs than necessary due
to the unavoidable closeness of Lhe
cameras to the vessel, A problem wilh
stereo-photogrammeiry s that most
sterecpairs are giass plales whose stze is
fess than 4"x5" specified by Standard IIT.

Combinations of compulers and metric
cameras have appeared which aliow one
use a single camera (not a slereg camera}
and images taken from a dozen different
vaniage points. {Metric cameras are
available with a 4"x5" format meeting
Standard II1.) The camera does not need to
be set up or located with & transii. By
digitizing 2 mumber of the same points or
coordinates in each photograph, he
compuier program calculates the camera
iocations and lens axis angles for each
image. From this point, the operator only



4.3.30 Field Methods

needs 1o digilize a single point in three
different views for the computer to plot its
location m three dimensional space. Skiil
in accurate digitization is vital to the
accuracy of the ploited resulls. Time (hat
would oltherwise have been required in Lhe
field 1o measure a vessel by hand can be
consumed in the oflice plotting points, but
access 1o the vessel itself is less necessary.
Use of photogrammetry assumes that there
are suflicient distinet poims on a il
(existing, as in planking seams) or applied
points (largets) to plot!

It should e noted thal photogrammetric
systems can only "measure” what their
cameras can "see”. Line of sight is
critical. Features hidden Lo cameras must
be covered by clher photos or by hand-
measurement. Photogrammetry probably
will not lend itself well to the ¢ramped
interiors of most ships.

Major drawbacks o the use of
photogrammetric equipment, however, are
the very high cost (o rent or purchase it
and the extensive technical experlise
required to operate it. Those who know
how fo use such equipment need no further
introduction to the process, however,
photogrammedtrists who have not recorded
a vessel should read rhese puidelines
carefully in order to achieve proper results
from their work. See Section 4.8
{References and Resouzces), for readings
in photoprammetry.

Transoms. When taking lines, a vessel’s
transom (Or round stern) must also be
measured. Usually only buttock lines for a
Lransor are drawn, in addition to the
transom shape as projected into profile,
haif-hreadth and body plans. A separaie
transom expansion may also be necessary
{see Fig. 4.6.29 for examples of various
Lransom expansions).

Transoms {not round sterns) are usually
flat vertical or inclined planes or planes
bent o & radius along a verical or inclined
axis. Age and repairs may aler these
simple geometries, however.

The set ups for measuring a (ransom are
analogous o those for taking hul! sections-
-the transom is sliced in planes like a loaf
of bread, only these planes are paralfel W

“the ship’s vertical cemieriine plane rather

than perpendicular w it as with hull
sections. The interscction between these
planes and the transom can be measured
with the same methods used for hull
secrions. The buttock planes are usually
evenly spaced from the cenleriine plane. If
you know what buttock planes you wiit be
drawing in your lines drawings, lay these
planes out full scale under your vessel.
Ortherwise, lay out at least three paraliel
lines {strings) to each side of the vessel’s
¢cemterline; pick an even spacing ke 18"
or 24" for convenience,

Fig. 4.3.25

Measuring Transoms with a Plumb
Line. After laying out buttock lines, a
plumb bob can be suspended from Lhe end

...........................................‘
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of a pole, and the pole end positioned
along the top and boitom of the transom at
poinis that align the piumb bob with the
buttock lines below (see Fig. 4.3.25).
When Lhe plumb bob lies over a buttock
line, mark the transom edge at the point
from which the plumb line is suspended.
This procedure projects the buttock lines
vertically through the iransem. If you
wish, each ptamb bob position can be
marked on the butiock lines at the same
time as the transom is marked. The marks
on the strings can then be ineasured from
some transverse line marked at 90 degrees
actoss the butlock lines. This will yield
port-to-starboard and fore-and-aft
cootdinates for each point on the transom
edge. The vertical coordinate must be
measuted from a known datum plane {such
as may be described with 2 transit} or
measured between each (ransom mark and
the corresponding mark on the buttock line
plumbed beneath it. Later, te vertical
elevation of each buttock line mark must
he measured relative to a datum plane, or
the vertical coordinates cannot be properly
ploued.

Measuring Transpms with
Triangulations. If using a plumb line is
inadvisable or cumbersome {dng to
obstmctions or wind, for example),
trianguiation from points on the buttock
lines o the transom edges may be a viable
alternative {see Fig, 4.3.26). The
triangulation points on the buttock lines
can be esablished as the intersections
between the buttock lines and two lines
laid at 90 degrees across the bnmock lines
fore and aft of the after perpendicular. As
wilh the plumb line poinis, the elevarion of
the trianguiation points most be measured
relative to a damum plane. If obstructions
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make a layout like Fig. 4.3.26 impossibie,
each buttock section plane could be
measured with a set of triangles different
from every other plane. You will have to
measure the fore-and-aft position of each
trianpulation peint on each buttock iine as
well as their elevations in order to plot the
fransom poitls iater.

The apex of each (riangle at the wransom
edges must be established athwanships by
using a plumb Iine from the transom edge
to the buttock lings. If 2 plumh line cannot
be used, you will have to eslablish the
cenlerline of the transom, and iay out the
buniock lines by mieasuring to each side
from it. If the transom is curved (whether
along a vertical or inclined axis), a slight
error {+0, -1/2") will be introduced in the
athwartship positions of the outermost
planes. Laying out the apexes with 3 rape
iu this manner wili be necessary if the
vessel s listed to one side.

At the drawing board, once the
triangulation points are laid out in profile,
the ransom edges can be found by
swinging args from the points with a
compass adjusied to the scale lengths of
the recorded triangulations. If (he leld
work was accurately performed, the plot
of your compass arc intersections should
yield the profile projection of the transom
as well as the buitock plane tocations.

MEASURING STRUCTURE
for
CONSTRUCTION DRAWINGS

Constructicn drawings, because of their
delail, are in many ways more complex (o
produce than knes drawings. Because of
this, many of the remarks 1o follow are

general in nature and cannot possibly
anticipate all special cases or wam of
gvery pitfall. It 15 hoped that you will be
able to infer many of Lthese things after
reading Lhis section and spending a few
hours in the field. Review team guidance
and reading Lhrough case smdies applicable
to your project will also help you to be
betler prepared for your hield work. The
remarks to foliow assume hand methods
will be used rather than "Biack Box"
methods or photogrammetry. {Interios
sections and pians are exiremely
cumbetrsome to produce
photogrammetrically, since cameras cannot
seg Lhroush buikheads and decks )

In some regpects, Lhe field work and notes
for producing construction drawings are
similar fo recording a building for HAER.
As you will quickly discover aboard your
vessel, however, nothing seems to be
straight, square, level, or plumb! Some
elements of your vessel may seem to fall
casily into a square framework, baf you
are better off assuming nothing does, and
performing all your fieldwork from this
point of view. This then becomes & very
inleresting chailenge, a test of your ability
10 imagine objects in three dirnensions.
Vessels almost sit there and dare you 1o
accurately capture their elusive curves and
subtle shapes.

The Golden Key to gathering usefu] dala is
to triangulate the locations of all features
irt plan ard section from major features or
established benchmarks as needed for your
final drawings. There are no shortcuts.
Failure to follow this will mean a remm to
the ship to nbiain measurements o locate
otherwise uniocalable or misiocated
features.




Field Methods 4.3.33

Team memhers should actively check each
others’ work and assumptions as
measurements are taken, so critical data
are not overlocked or improperly taken.

Simplicity First. Be prepared to find that
plans, sections, and profiles are much
more intricately interconnected for drawing
a ship Lhan for a building. It is best
begin with general overall skeiches and
measurements, covering ship structure,
deck plans, inhboard profile (longitudinal
section at the vessel’s centerling), outboard
profile {exterior elevation), amd various
end views and sections. Delails of masts
and rigging, joinery, and machinery should
be pursued later. Without the plans and
profiles, the locations of these latier items
will be impossible to plat, anyway. Don't
get distracted inlo sketching and measuring
sroall deck feamres and other details on
overall views. Details should be covered in
separate [icld notes where they can be
drawn at a much larger size. The time lost
deciphering notes made iflegible by tons of
crowded details is betler spent making
clearer notes on sepatate sheets, especially
in the eyes of a future researcher--or your
teamn member at the next board, who will
pester you with questions every time he
can’t [igure out your overly cramped
notes. Paper is cheap compared 1o the
costs of false ecenomy in frustration and
lost effort. See Section 4.4 on Field Noies.

Vessel’s Scantlings and Structure. The
[irst feature W record is a vessel's internal
structure. You nwst obtam cross-sectional
dimensions, or "scantlings,” of the deck
beams, deck planking, frames, keel,
keelsons, clamps, stringers, hull planking
or shell thickness, fasteners, etc., and
record their materials. Snch data can be
recorded in separate tables, or in tables or

notes labeled on sketches (sections, plans,
etc.). Thorough scantlings checklists for
both wooden and metal vessels appear in
Section 4.4 (Field Notes). In peneral,
scantlings may best he recorded in a wable,
and skeiches used to show overall
configurations and inrerrelationships of
parts; imporrant dimensions and major
noes ¢an be added to these. Inaccessible
structure for which dara are speculative,
unrecorded, or derived from other sources
must be noted as such,

Hull Sections. Hul! sections should be
sketched on which structural configuration
and dimensions between major structural
members and assemblies can be shown. A
midship section is a necessity. Derails of
mast sieps, slanchicns, engine mounts,
transverse bulkheads, joints, splices, etc.,
should also be sketched, but on separate
sheels. Separate enlarged sections of
built-up wooden or metal members may be
needed if simple verbal descriptions {such
as 2"x3"x1/2" angle) do oot suffice. It
may prove convenient later w draw and
messure these sections at lines-lifting
stations in order to more easily relate
shape and siructure at the drawing board.

Plans. A strucmral plan for each deck is
in order, on which you should sketch all
deck beams and record the longimdinal
placement of all accessible heams with
running measurements. {Inaccessible ones
should be positively noted as such, not just
left blank.) Mast partners, carlins, clamps,
lodging knees, margin piates, longitudinal
and diagonal ties {in mertal vessels), and
ather strucrural members should appear.
You might also include frame ends and
deck stanchions at the main deck. [f you
can establish that frames were erected at
fairly consistent inlervals (such as 2°-0" +
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1/2"}, you may save time by measuring
only 1o every 10th frame or so, and
drawing the frames between at 2°-0"
intervals at the drawing board (with a note
explaining how much they vary in
actuality}. Check with your review ream
and tearn historians Lo see if variations in
spacing are significant enough to warrant
closer attention. Cross sectional
dimensions of some beams may need to be
mciuded on the sketch, alonp with notes of
any repairs, replacements, types of
materials, or irregular and unusual
features. {(How to identify some

materials and old and new work will be
discussed shorly.) Keep your camera
handy o photograph both typical and
unusual conditions. A table of scantlings
specific to the view in the sketch might be
put on the drawing for convenience ar the
drawing board. To keep the notes legible,
It may be necessary to do a plan several
times (you can photocopy it), and separate
nunning measuremenrs of beams from
frame locations, ete. Delails of joinery,
fastener patlerns (treenails, drifts, bolts,
rivets), and other soructural deisils should
be separale sheels, again in order o avoid
overlapping 0o much information.

Once internal strucmure has been
documented. you should move on to
profiles, plans, and sections on which to
record dimensions to finished surfaces
{e.g., compartment bulkheads in crew’s
qnaricrs) and major components (e.g.,
engines, capstans). Masts and rigging are
discussed beginniug at page 4.3.43,

Types of Sketches and Measurements. [n
a sense, you will be taking two series of
measurements: one directly off the features
you are recording, and the other as
projected into plan or section planes (sec

Fig. 4.3.27). These may require different
sketches for the same feature in order to
keep information clearly organized. Keep
in mind that the views you will ultimately
draw in finished drawings are projections:
cambered decks, skewed partitions, tilted
rails and other angled features cannot
appear "edpe-on" or in direct elevation or
plane as flat floors and walls inight in
buildings. A lot of your measurements
shouid be 1aken in planes paraliel to those
used in your final drawings {water lines,
buttocks, and sections}, just to simplify
work at the drawing board. Check to see if
features aboard your vessel--such as deck
plank seams, partitions, deck beams,
elc.--fall in or near such planes. If so, you
can use them to line up dimensions and
triangulations. A good feel for geometry
and trigonometry will be invaluable in
judging what dimensions to take, and
where, thus simplifying your work while
mainlaining accuracy. Imagining how a

PROJECTED
VIEWS
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Fig. 4,1.27
Projecled vs. Actual Dimensions
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feature will look in your final drawing will
heilp you check your judgments. By all
means make noles on your feid sketches
to indicate which dimensions are direct and
which are projecied, or use different colors
for the different types of measurements.
Most direct measurements will be
foreshortened when you plot them in
projection at the drawing board {see Figs.
4.2.27 and 4.5.44).

Checklist. It is wise to develop a checkiist
at the beginning of a project and keep it
handy to guide you in covering the
aqumerous details for which you are
responsible. When you think of something
additional that bears noting, stop and add
it to the iist for future action before you
forget u.

Field Photography. Ficld photographs can
be of great help here, but bear in mind
that they record a perspective, not
projected, view of a subject. See Seclion
4.5. It may occur (0 some recorders that
enlarged phoiographic prints of feamires
could be vsed as field notes by drawing
dimensions directly onto them. However,
the time lost while useful views are
selected, photographed, and processed
prabably makes Lhis method economical
only for the most complex subjecis or
small details whose execution can be left
il later in a project.

Old and New Work. Be on the lookowt
for clues to modifications and repairs,
There are many ways to identify them.
Some are obvious, like unusuaily short
pieces of wood let imo decks or
tulkheads. Changes in condition of
materials may be indicative--solid clear
word or smooth metal surfaces adjacent to
panially weathered, corroded, or wom
materials. Changes in wood species—a pine

deck beam amidst ozk ones. Changes in
the quaiity of workmanship, such as
crudely cut holes or joints, poorly formed
rivets, or replacement of elaborale
moldings and carvings with simpler ones.
Featires that don't line up when they
probably would have if built at the same
time. Look for welded inslead of rivetted
work in metal vessels built primarily by
rivetting, or rivets different from those
used in similar work elsewhere in the
vessel. Rolied structural shapes (Z-bars,
channels, etc.) installed where built-up
shapes are predominant very likely indicate
later work, as might also changes in
manufacturer’s names rofled imto such
shapes. Patterns of corrosion with
noticeabie edges or boundaries may
indicale that something was removed, as
may ridges in paint fimshes, or changes in
the number and colors of paint layers from
one area to another on a continuous
feature. Look for outlines or joints
showing through finishes; changes in
fastemngs or fastemng malerials, screws
used instead of boits or nails for similar
features, etc. Interpreting these things
adequarely may depend greatly upon the
availability of reliable historical data, such
as old drawings, records, photographs, or
recoliections by owners. Your project’s
review team may be of considerable help
in evaluating these things as well.

Deck Plans. The main deck is most iikely
a compound curve. [t not only cnrves
verticaliy (“sheer”}--higher at the ends
than the middle--it 2iso curves
horizoniaily--higher at the centerling than

" at the sides. The curvamre athwanships

{"camber") is intended to shed watcr, since
the main deck must atso act as a roof for
the spaces below. The deck strucmure is
also @ major structural member: it keeps
the sides of the vessel from collapsing
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mward and provides longitudinal strength,
just like the top flange of an I-beam.
Lower decks may not have a camber to
them, bat they more than likely will have
a sheer.

General Approach. Overall recording of
deck plans shouid be done a1 the deck
surface. Do not atlermpt to cover things
above, such as roof lines of deckhouses,
since these very likely may not le directly
above connected features at the deck in
strict plan projection. Rely on noles taken
for the inboard profile and the sections to
locale these things in plan at the drawing
hoard. Treat each deck as if it were flat,
and lake measnrements fore-and-afi, and
athwartships. The error introduced by the
deck camber is nepligible where the
camber-(0-beam ratio is around 1:50 or
less. (For example, a camber of 6" in a
deck 25°-0" wide would give 4 1aped
reading of 25°-0 5/16".) Again, running
measurements are preferred to additive
measurements, because ermors are not
Ccumulative--an ermor in one measurement
will not throw off all sncceeding ones,
Take advanlage of symmetry, bnt
double-check it occasionally against a grid
iine or reference line.

Laying Out and Using a Grid. For
recording (he curves at the edges of the
deck, locations of Ings, ventilators, nasts,
deckhouses, znd other feanres on deck,
few things are better than a grid (see Fig,
4.3.28). Swing offsets can be made from
features to grid lines, or triangnlations
made fromn the grid line interscctions (see
Fig. 4.3.29). This syslem is also
independent of level or plumb lines,
though it can be used with them aboard
stationaly yessels; grids have been nsed
successfully by HAER aboard floating
vessels where there is no constant level or

plumb 1o refer to. A grid system can be
laid out on deck using chalklines, tacks
{copper, not sieel), and measuring vpes.
You might assume for starlers that deck
plank seams at the deck centerline run true
fore-and-aft, but don't leave this
unverilied. Begin by measuring and
halving the beam of the vessel in at least
two places where the deck i1s clear from
cne bulwark te the other (more places will
be necessary on a large vessel, or on one
where the deck has a pronounced sheer).
Use the bungs in the deck planks to line
the lape up squarely athwartships
{assuming for starters that the bungs lie in
an approximate line and that deck beams
beneath lie square to the ship’s centetline).
Once you have the two cenierlinge points,
set up points port and starboard equidistant
from the centerline points. These four
peints should be ontbeard encugh that a
siring strelched through the two porl or
starboard points will clear most or all
deckhouses and other obstructions. Thase
lines should lie parallel to the ship’s
centerline, and should be marked on the
deck with a chalkline. Next, set a line
athwanships, square (o the last lines, using
a 3:4:5 miangle set with lapes. (If it seems
likely that the deck camber may distor
this triangle, lay two of them out, back to
back with the base lines touching, and split
the difference between them, if any.) It
may be wonhwhile to set this line at a row
of bungs (over deck beam), frame, or
lines-lifuing siation depending on the
program for your project. From this line,
lacks can be measured and set fore and aft
along Lhe rwo earlier parallel lines, and
chalklines snapped athwariships between
these tacks, being careful that the deck
camber doesn't skew the chalkline. Try tn
set racks at integer multiples of feet for
simplicity’s sake, and record the entire
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Fig. 4.3.28
Laying out a Grid System on Deck

grid system, with dimensions, for later
reference. Extra offset lines from the
centerline or athwariships lines can be set
to avoid obstructions or for special
circumstances. Each tack should be given
a reference name which need be no more
than an alphanumeric code like “2P" for
second station, port side.

The grid system should be drawn to scale
afier it is Jaid out in order to verify its
suitability. If mylar drawing sheets are
used for preliminary plots, the grid system
can be plotied on the backs of the sheets,
and plotting work dong on the fronis. This
way, errors can be erased wilthont damage
to the underlying reference sysiem. You
may choose to plot the grid sysiem on one

sheet, and do all plotling work on separate
shects laid over the grid plot. This way
several layers of information can be
generated and verified for later
combination into final drawings.

Diagonals and Triangulations. Diagonals
and triangulations among features and grid
tacks should be taken on deck, but they
should be rreated with caution over long
distances, because they may not
necessarily be nsed directly in drawing a
plan. On a compound surface, such
measurements are actually made along
skewed lines, which do not project easily
inte any orhogonal plane. The error
introduced by the curve for short distances
and a slight camber or sheer is in most
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Fig. 4.3.29
Offsets from Grid Lines

cases negligible, but as the deck curve
becomes more extreme or the distances
longer, the enor can grow to several
inches on a large vessel. In long
measurements, laped measuremends made
on deck should be supplemented with ones
made with the lape lying in a horizonal
plane with respect to the deck, just as a
check. It may be difficult to do more rthan
approximate level if yon are working
aboard a floatinp vessel. The minimuin
dimension you read from directly above
{(plumnb) to a point is the true dimension.

Arbitrary Triangulation Points. Instead
of relying solely on physical features or
lings stations as benchmarks, yon may find
it useful 1o establish arbitrary triangulation
poinis on 2 deck for coordinating or
double-checking other measurements and
triangnlations {see FFig. 4.3.30). Such
points can be very useful where the layout
of physical fearures produces a lot of
lriangles with very acute angles. Slight
errors in the legs of acute triangles lend to
magnify the error in the placement of
points. If you sct an extra point in the

Fig. 4.3.30
Using Arbitrary Triangulation Points

middle of such an area and triangulate o it
{as well as olher fearures), the interior
angles of the measurement triangles can be
made much less acute, and they can then
be much raore accuratety plotted at the
drawing board.

Beam Measurements. At the main deck,
the beam of the vessel (port sheer to
starboard sheer) should be taken at every
lines-lifting slation or section. (Similar
overall widrths should be taken on other
decks as well, but not necessarily at the
lines-lifling section planes.) You should try
to measure the beam both with Lhe tape
lying along the camber of the deck and
wilh the Lape aught (in a straight ling),
and note what Lhe difference is, especially
if it is appreciable enough (o affect scaled
dimensions at Lthe drawing board. If the
bnlwarks interfere, measure to the inhoard
surfaces of thein, and add their thickness
and any outboard dimensions for a toral, If
deckhouses or other obstructions interfere,
you can either measure them separately (as
additive dimensions}), or take the beam
before and behind such featnres.
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Deck Camber. This may be as good a
ttme as any to take Lhe deck camber of the
main deck at each station {see Fig.
4.3.31}. This may be done by strewching a
siring or wire across the deck equidistan
above the sheer at the sides {or at points
symmetrical about the deck centerling) and
measuring the change in deck height at
recorded intervals. This may alse be done
from below deck. Such data will be
essential for the inboard profile and
sectipns. Cambers can also be done with a

SWING RULE

LAY QUT INTERVALS oN DECK
:-FE | E 1 E

transit, using a procedure to be covered
later. You may find it worthwhile to take
and plot the camber at three widely spaced
slations. If the curve (not necessarily the
depth) remains the same, ¥ is likeby the
beams were alf o from a single pattern,
and no more cambers negd be Laken unless
distortion or other special conditions are
present. On some vessels, however, Lhe
curve in the deck beam camber may be
different for each beam. Recording deck
glevations will pesolve any questions.
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Measuring Deck Camber
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Features Curved in Plan. Some
deckhouse sides or bulkheads may curve in
plan. To record these, you can etther
record Lthe curve as a series of offsets from
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the vessel centerline (or from a line

parallel to ity, or as offsets from some
other line whose endpoints are established
by other features (sec Fig. 4.3.32).

T 1.
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Mcasuring Curved Features in Pian

Hull or Shell Expansions. A huil or shell
expansion amounls 0 & map of a huli’s
surtace akin to 2 Mercalor map of the
earth. Just as a Mercator map flaitens the
curved surface of Lhe globe onto a
rectilinear coordinate system, a shell
expansion flattens out the surface of a
vessel's hull, usually to show surface
features such as planking pauerns, plate
ioints, fastener patlerns, or othet features.

It is developed by 1aking measurements
from Lhe rabbet or sheer lines to planks
and other hull features along the hull
surface where section planes intersect the
Buli. These measurements are then jatd out
from a centerline (rabbet or keel) along
corresponding section lipes in a drawing,
and points for planks, etc., are Lhen faired
in {see Fig. 4.3.33}. This type of drawing
sees a lot of use in hull surveys or repairs.
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Fig. 4.3.33

Shell Expansion Plan

Such drawings arc not usually required for
HAER work, however, and because of the
ume they consume, they are discouraged
unless the features in your vessel’s hull
surface are of such a significance that chey
canno! be adequately documented in any
other way.

Profles and Sections. Success in drawing
profiles and sections up later will depend
very heavily on having accurate deck plans
and on having accurate measurements of
the sheers (frem the lines-lifting), deck
cambers, and breadths. Recording the
relative heights of all features is also
essential to pegging their vertical locations
in any profile or sectionai drawing--the use
of 2 water level or transit is invaluable for
these purposes. Relative honzontal
positions are also required so that features
can be correctly positioned horizontally in
the drawings. Here plumb lines or
venical-plane trizngulations w features
above (or below) deck surfaces must be
used.

Radius and Beam Method for Recording
Deck Plans. This procedure works best

for vessels iess than 100 feet in length

with few deckhouses. To begin, a copper
or bronze nail is set securcly in the
cenrerline of the stem (or yeu can begin at
the stern or ransom centerline). Pull a
tape from this cail, labeled A, to points
port and starboard along the inboard edge
of the vessel’s covering board (see Fig.
4.3.34). You may also set marks at the
centerlings {or edges} of cap rails and
other features that the mpe can reach along
the vessel edges. The fact that the tape is
more inclined for some points than others
is of no consequence; calculations will take
this into account. Make each pair of poinis
P, for Por 1, S, for Starboard 1, P; and
S5,, elc.) equidiszant from A (that is

AP =AS,, etc.) and use integer foot
dimensions for simplicity. Make 3 diagram
of the deck and record alf distances from A
in a table, allowing extra columns for
some future calculations needed to plot
cach point. {See the feld note illustrated in
Fig. 4.4.1 for an example of such a
diagram.) Be sure you set pairs of P and S
tacks so that a tape pulled athwartships
between Lthem is not blocked by a
deckhouse or other feature,
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MARE SPOTS
WiTH TACKS

Fig. 4.3.34
Layout of Radius and Beam Method
flongitudinal reference string and placement of transit plane for elevations also shown)

Once the P and § tacks have been laid out
and their radial distances from A recorded,
you need Lo establish some bow-to-stern
reference line from which the athwarships
positions of the tacks can be measured.
Otherwise cach A-P-S triangle has only
pomt A in commen, and no other
measured inlerrelationship established.
You could assume cach A-P-8 triangle was
symmetric about the ship’s centerline, but
m reality, such assumptions become your
undoing. The actual centeriine of a vessel
on deck is usuaily biocked by masrs,
deckhouses and the like, 50 a different
reference line must be established. This

¢an be done n several ways: {1) Pull 4
string from tack A to z point on the
lraispm, so Lhe string clears all deck
features, Then, when you measure and
record Lhe distances hetween each pair of
P and S points, you can also pick up the
position of the reference line where the
tape crosses it. {You may have 1o use 2
plumb bob or torpedo lfevet to transfer the
reference string location o the wape--this
hecomes less accurale as distance InCreases
between Lhe reference string and the P and
S tape, especially on a floating vessel.)
The reference string does not have to
begin ai A, though this is a most
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convenient point for plotting. It can be
lacated at any place and at any angle to the
deck centerline (in plan), just so long as it
15 a comtinuous straight line. Afier
plotting, this field reference line
“disappears”. {2} A transit could be used
i0 set such a reference line and read the
tzpes pulled athwartships after the
instrumment has been set up to record deck
point elevations {more beginning on page
4.3.45).

Once you have recorded the A-P-§
triangles, you must set up a transit datum
plane amidships, following instructions on
pages 4.3.45-48, and record the depths of
all tacks beneath (he transit Gatum plane
(be certain not (o forget At). Before you
begin recording elevations, make a field
note for recording the centers of forward
and aft edges and all comners of all
deckhouses, companionways, skylights,
etc. (As long as the instrument is set up,
you will save time by oblaining the
clevations of these features zlso, and you
will have a more accurate job.) If you
must record a plan below the main deck
laler, be sure to set at least two tacks
belowdecks at spols beneath deck openings
through which you can pull a tape from
the tacks up {o this main transit plane.
This wilj be essential (o setting a datum
plane belowdecks which is parallet to the
main plane (see Fig. 4.3.34).

Once deck elevations have been taken, vou
can unlock the vertical circle of the transit
and use the instrument to eslzblish and
record a longitudinal refereuce or
“centerline” if a string is t00 cumbersome
or inaccuraie for the purpose. Center the
telescope on tack A and lock the horizontat
circle. If A is not visible, simply lock the
horizontal circle of the instrument in a

position where the telescope is roughly
parallel to the vessel’s centerline {exact
paralielism 1$ unnecessary). When you puli
g tape between a pair of P and 8 tacks o
record a braadth, you can simply rotate the
lelescope vertically until the crosshairs
mlersect the lape, then read the tape at the
crosshairs and record the dimension. The
vertica) circle of the telescope describes a
plane that 15 square to the datum plane, so
00 distortions are ntroduced by parallax
while reading a lapc beneath a reference
siring. Use of a transit for this procedure
is highly recommended aboard floating
vessels since both the transit datum plane
and the vertical circie plane move with the
ship, vnlike plumb bobs and torpedo levels
where ven short-range vse may be o
mnaccurate on & shifting deck. When you
begin measuring P and 5 tacks asterm of
the transit, merely "plunge” the scope
{rotate 1t Lhrough vertical position) and
continue reading the tape as you go astemn.
There is no need to uniock the
instrument’s horizontal circle and Ly to
larn it 180 degrees; not only does Lhis rake
time, you might set Lhe scope at Lhe wrong
point.

Reducing Field Measuremenits for
Drawings. This is where the dimension
table discussed earlier comes in handy.
The radial measurements set out on your
vessel with 1apes from point A canno!
simply be laid out with a compass on a
drawing sheet. If you do so, your plau will
be anificially long {incorrect
dimenstonally), and the steeper the tape
from level {your deck pian piane), the
greater the distortion. Instead, you muost
calculate where each point will project inio
your deck plan. To do so, you mus?
perform the following calculations for ench
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point using the elevation of each point and
s distance from A to calcvlale 4 (see Fig,
4.3 35

d Foint A

prajected drawing dimenzion

elevation

then:

d= 2

tand

If trigonometry intimidales you, you can
resort to the Pylhagorean Theorem:

Whichever procedure you choose, convert
all your dimensions to decimal inches {¢.g.
534 3/4" = 54.75" and 3'-7 1/2" = 43.5")
or 10 decimal feet (e.g. 54 3/4" = 4 3647
and 3"°-7 1/2" = 3.625"}. Do not mix the
two, or your restis will be ersoneous. A
table will allow you (o keep all
conversions and operations in & systematic
order and reducc mistakes.

Vertical Reference Planes for Heights

The Water Level, For use only aboard
stationary vessels, this tool relics on the
principle that water always seeks its own
leve! {see Fig. 4.3.36). This "low-tech”
but exiremely effeciive tool consists simply
of a hose (any conventent length) filled

with colored water and having two
transparent tubes fixed at eiiher end, left
apen to the atmosphere. {Corks or
stop-cocks can be used at either end
keep the water from running out when the
level is being moved or siored.} Using this
level, you can "transfer” a reference plane
from a singte reference point anywhere
arpund the vessel, even around multiple
cormners where Lransit sightlines cannot
conveniently go. Iis use can take some
tine over long distances--you musi waii
for the water level oscillations o settie
down, then adjust the height of the free
end until the water level at the fixed end
malches the reference mark, This tool does
nothing w locate features horizontally
ahove each olher--for this, a plumb line or
verical-piane triangulations wnust be used.

Advantages of the Transit. Transits may
be used aboard stationary vessels, with or
without. water levels. Abeard floaling
vessels, however, water levels are useless
smce true gravity tevel is always changing
with respect t0 the ship. In these cases a
fransit 1s essential for providing horizontal
reference planes on every deck from which
Lhe vertical positions of features in profile
or scction can be measured. Like the water
level, this instrument does nothing w
locate features horizontally above each
other. Since ail you will be doing wilth a
transit is measuring elevations from a
reference plane, Lhere 15 no need for an
electromc transit--a mechanical instrument
with vernier scales ("Category 1%} is less
trouble 1o set vp and use. {It may be wise
to coat scales, threads, and other exposed
meial pasts with Vaseline or other
preservalive {o protect lhem from
corrosion hy sali.) Obtaining the relative
heights of numerous features to reference
planes can be of considerable help in tyh
topether a profile or section, especiaily
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Fig. 4.3.36
Using a Water Level

over the length of the vessel, Spot
¢levations can be nsed o double-check not
only your triangulfation work in locating
deck features vemically, but also the
vertical coordinates of sheer and deck
cenierling curves. Making spot elevations
15 fairly easy. Because the shortest distance
from a point 10 a plane is always a line
normal (i.e., perpendicular) to the plane,
you can readily determine the distance
from a vessel feature to the reference
planc by setting a stick rule on the point o
be measured, and moving the wle wp
around while the transit operator records
the lowest reading seen at the scope
crosshairs. No devices of any kind are
necessary to try 1o square the rule tw the
transit plane (see Fig. 4.3.39).

Using Reference Planes. The locations of
these reference planes are in a sense

arbitrary, since all they provide are
relative dimensions. However, you will
make life a lot easier for yourself if you
attempt to establish these planes level
athwariships with respect to the vessel’s
sheer lines (never mind the true hotizon;,
arnud level fore and aft with respect to the
vessel’s floaring water line. These planes
will then closely parallel the ones you will
work in at the drawing board or CAD
station. Dependmg on the size and
complexity of your vessel, you may have
fo set up more than one Lransit station per
deck in order to caprure all the references
you need. If yon must set up several
planes, it is wise 1o try o keep them all
parallel to each other for ease in laying out
your measured drawings. Maintaining
parallelism can be done a number of ways,
but one of the easiest metheds is to mark
at least three places on the vessel where
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the first plane intersects vessel features. In
some situations it may be better 10 set
marks on tall stanchions which have been
erecied on board and firmly fastened 1o the
ship for the project’s duration. A minimum
of three poinis is necessary (the more
widely spaced the betler), because i 1akes
at least (hree poinis to Jock in the
oricnlation of a plane; two poinis will
allow z plane to pivot on the line
connectling the two points. Four or more
peints (and stanchions) are advisabie for
the initiai plane, positioned so you can
always see at least three poinis from any
location on deck. If you imtend 1o use a
transit on other decks, make readings
through deck openings to at least three
features on each of the other decks {or set
at least three marks in each deck space,
equidistant from the first reference piane)
while your first station is set up. Then
whenever new planes are needed on other
decks, simply make sure you adjust the
instrument’s Jeveling screws at the new
station until the plane rests at Lhe same
height from the relevant reference marks.
Always record the differences in elevation
between various levels of reference marks
and your acreai Lransi seference planes.
Failure to do so will make it impossible to
align the planes directly at the drawing
board.

Setting Up the Instrument. When
beginning, try ic choose z station on the
main deck from which a major portion of
the deck can be seen, and from which you
¢an see both port and starboard rails
divectly abeam from the instrumenr siation.
Acmual set-up and adjustment of Lhe
instrument s a lictle Lricky, because you
wiil be using the instrument in 2 manmner
which is harmligss to its mechanism, but
one for which it was not designed. Aboard

a vessel, the bubble levels ordinanty used
to level the instrument are useless, except
in a stabie dry dock where the vessel iself
has been leveied. When using Lhe
instrument aboard & floating or inclined
vessel, [irst be sure the leveling screws are
lined up port-io-starboard/fore-and-aft, and
thai you can sight points at the sides of the
vessel directly abeam (see Fig. 4.3.37).
This will preatly facilitate (he leveling
operation. Next, adjust the telescope’s
vertical swing until the vertical circle rcads
zero (0°0'0™), then lock the vertical circle.
{Leave the horizonlal circle free o ronate.}
Following this, the porl-to-statboard
leveling screws of the mslrument are
adjusied {never the vertical circle of the
scope) until you can read (he same heights
through the scope on rods set np at the
port and starboard sheer lines in a2 plane
perpendicular to the vessel’s centerline
{see Fig. 4.3.38 and 4.2.39). This sets the
scope plane level por-to-starboard with
respect 10 Lhe vesse].

Where you level the scope plane tore and
aft is a matter of choice. If the vessel is
afloat, it is best to set the scope at
approximalely trae level by vsing the
"horizon" if it's visible. If (he vessel is
inciined or skewed, (ry 10 set the
fore-and-aft orientation so hat the plane is
as nearly parallel as possible to the
vessel's Hoating water line or the water
lines to he used in your lines drawings.
The mouable taken 1w make these
arrangements will be more than repaid by
the time and headaches saved laying out
points at the drawing board.

Relative Horizontal Positioning

Plumb Lines and Levels. Aboard 2
stationary vessel, a plumb line ur mason’s
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Adjusting Leveling Screws
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Fig. 4.3.39
"Leveling” a Transit Port and Starboard

level can be used 1o record the relative
horizonal position of one level surface 1o
another, such as a forecastle deck 10 the
main deck., Wind can raise havoc wilh a
plumb bob, however, thongh unmersing
the hob in a bucket of water can damp the
wind’s effect. Inside Lhe vessel and over
long vertical distances, a plumb bob will
serve much better than a 4° or 6" mason’s
~ level. There are many siations where the
use of verticat-plane triangulations aboard
a stationary vessel will save time and
effort, however, so this techmque should
not te overiooked.

Vertical Triangulations for Horizontal
References and Inclined Features.
Vertical-plane {rianguiations are essengial

when recording the refative horizontal
relationships of decks, platforms, and
other level snrfaces aboard floaling vessels
where plumb lines are useless. In profies,
the angles between bulkheads and decks
can be recorded by triangulating the
surfaces in venical planes parallel 10
buttock or section planes (see Fig. 4.3.40).
The same applies to masts, engine mMOUIts,
etc. Longer diagonals covering several
features will prove usefu! as
check-measurements. When recording
things like the side of a deckhouse, or
other trapezoidzi shapes, measure all cdges
and both diagonals (see Fig. 4.3.41;. If
one or more edges of such sutfaces are
curved, yon may have to set np a siring or
chaikiine for an arbitrary reference and
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record the curve by a series of offsets.
{Don’t forget 0 note Lhe dimensional
locations of such reference lines.} This
shouldn’t be necessary where the curved
edge meets a deck or hnlil sneface, since
the deck curve and other surfaces shouid
have been eslablished already. Again,
don't forget to shoot photographs.

Deck-to-deck Locations in Profile,
Distances from the nnderside of one deck
t0 the top of the next one lower down can
be ¢stabtished by recording the minimnm
distance between them at the vessel’s
centerline {other locations may be dictated
by circumstances). This is easily done at
various points by holding the end of a 1ape
o one surface, and swinging Lhe tape near
the other surface unti] you [ind the
mimmum. At the drawing board, this can
be transiated into a sertes of compass arcs,
against which a ship's curve or spline can
be fited Lo draw the deck profile.
Naturaliy, you should record where you
take such measurements, and any special
clrcumstances surrounding Lthem.

Rigging and Sails. Unlike construction
details, so much is known about rigging
and sails that detailed documentation may
not be sirictly necessary from Lhe point of
view of new or significant information.
However, since HAER docusnentation is
vessel-specific, it would be incomplete
without some coverage by photography
and drawings of a vessel’s rig when
drawings of the vessel are warramed. Your
proiect goals (which may include wraining,
mainicnance, replacement, replication,
ete.} may argue for more exrensive detail
it this area than significance alone might.
Your review team, vessel owners, and
project cosponsors should he consulted in
setling a scope of work in this area.

Rigging. Vessels are usually classified by
their “rig"--the shape and location of their
sails and the ways they are suppomed. Rigs
can range from the fairly simple to the
very complex. "Rigging” refers most
commonly to lines {ropes of cabies) that
scem o festoon the vessel for suppon and
comird of the masts, vards, bopms, and
sails. Yon should be aware that rigs are
often adapted 1o specific trades or regions,
50 be on the iookout for peculiarities and
the reasons behind them. Ask your review
tearn if there are any unusual features
about the rig o your panticnlar vessel.
Some vessels have undergone two ¢r more
changes of rig in their lifetimes. Unlike
spars and standing Tigging, running rigging
wzs often changed when owners or
capains preferred certain sorts of
operationzl arrangements. Because of this,
running rigging is on the average the least
imporiam to draw compared to slanding
rigging and spars; photography wiil
probably cover the subject adequately.

If rigging is unfamiiiar to yon, it Is
probably best to starl thinking of it as 4
series of syslems designed to hold up and
conrrol Lhe masts and szils. The masts are
braced to each other and to the vessel by
the standing rigging, whick needs only
accasional adiusmment. The sails, with
attendant yards or booms, are controiled
by running rigging, specifically designed
and bnik for constant adjustment. Running
rigging can be broken down into several
sub-systems: one raises and supports the
yards or booms, ancther raises the sails,
stifl another controfs the angle nf the sails
to the wind and o the vessel. Looking at
rigging this way will go far to reduce
confusion for those recording a vessel for
the first time, and may heip yon mere
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easily lcamn the names of the various spars,
sails, lines, and line systems.

Sails. As with nnning rigging, recording
sails can he problematical, since sails for
most older vessels have been repeaicdly
replaced in service. Detalls of sail
consiruction were a matter of the
sailmaker’s crafi, rather than something
dene fo sets of engineering drawings.
Unless you have specitic evidence as to the
type and construction of sails used on your
vessel for a specific period, i€ is not
prudent 1o show more than their schematic
character in measured drawings.
Measurements zren’t necessary under Lhese
conditions. Evidence gleanad from historic
photographs and other sources may be
used if specific sonrces are cited in the
final drawings.

In cases where sails deserve recording,
there are several things youn should be
aware of. First, sails may not necessarily
lie flat (i.e., withont wrinkles or folds) if
spread out on a floor. Secondly, they can
strelch in service from the time of their
manufactore, so that what yon measure
and draw is not their original shape. In
any case, dimensioned sketches and
photographs should be taken, and auention
paid to significant construction details. A
checklist is given below:

1) Dimensions of sides and diagonals,
with the sail laid flat or stretched

2) How panels are laid {whether they are
mitered, or parallel o the leech, luff,
or foot}

3) Panel widths, seam to seam

4}y Amonnt of roach {curve in either foot
or lgech; posiiive roach is convex,
negative roach 1s concave)

5) Dimensions of lecch panels, since this

is where roach will show up

0y Width of seams

7y Width of tabling (perimeter seams)

#) Size of stitches {number per inch)

0} Location and size of reinforcing
patches

10) Distance hetween reef bands, and
number of reefing poinls

11y Materials and weight

12) Maker's name, and approximate date

13} How the sail is benr {attached) to spars
or slays

Figure 4.2.42 shows the names and
locations of some sail paris; further
assistance can be had from a book such as
Underhill’s Masting and Rigging the
Clipper Ship and Ocean Carrier (see
Section 4.8 for full cilation).

Recording Hints. Diameters of masts andl
yards should he taken as shape
requires--some have straight rapers, others
do not. Remember that the diameters of
spars can be measured by taking their
circumferences with a tape and dividing
them by 7 {3.1416). To simplify and
expedite the recording of masts and spars,
record them with typical diagrams
accompanied by tables in which the
varying sizes and diameters can be put
down. A similar appmach can be used for
details of fittings and construction.

Missing Rigging. On the other hand, it
may be that the vessel you are recording
has lost some or all of its rig. Telllale
things snch as holes in spars, blocks with
no lines, iron fittings, and wear poinls,
may all be clues to what once nsed (o be
there. Your project’s goals and its review
team should be consnlted over whether o
restore these things in the drawings, and
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Meazuring a Sail

on whal basis. Other malters besides sheer
historical significance may be determining
factors. Historical phowographs or the
recollections of a crew member can be of
great imporlance in cases where graphic
resloration is attempted. Speculation not
hased on physical evidence aboard the
vessel, historical photographs, ot other
reliable evidence, is discouraged. In the
late 19th cenmury, sizes and propomions of
lines, masts, yards, and other spars wore
set by specific formuias and published in
Labular form by insurance companies (snch
as Lloyds of London). These rables can be
of considerable help in the absence of
other information. In some cases,
speculation based on less reliable sources
may be all you can present; if so, the
speculative nature of your reconstruction

and your sources should all be clearly
noted.

Machinery. Nearly all vessels have some
manner of machinery aboard them, even if
it is no more than the steering gear or an
anchor capstan. Decisions on how to
record them (phetos only? photocopies of
existing bineprints? delailed measured
drawings?) should reflect your project’s
goals and be made in consultation with the
review teain.

Old Blueprints or Shop Drawings.
Unlike sailing vessels—-which were mostly
built from half-models, not sets of
blneprints--full sets of engineering
drawings had to have been made o
produce any machinery you record. You
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Measuring to Centerlines of Obiects

may save much field and drawing time by
locating surviving drawings and oblaining
copies from manufacturers, irade cataiogs,
muscums, archives, owners, and other
sources. In some cases it may be wise 1o
oblain permission to photographicatly copy
drawings of significant machinery for
formnal incinsion in the HAER record
photographs. Inciusion in the HAER
record can only be allowed if copyrights to
such material are waived (in writing} by
their owner. (Even if TIAER is not
permitted to include such materials, copies
of atry drawings or other graphic materials
used to prepare HAER drawings can be
included in the field records, along with
references from which further copies may
be oblained by users. In such cases,

locations of the original drawings should
be noted. Copies m Lhe field records may
also be simply referenced in the HAER
drawings, even if they are not used to
preparc the drawings.)

Drawings should always be checked
against Lhe machiiery itself, so that
meodifications and variations are not
overiooked (these changes may be
historically important}. Do pot try to scaie
engineering drawings withont thoronghly
checking them; writien dimensions rule in
engincering drawings, oot scaled ones. In
any case, ipformation cast mto the
machinery’s frames ot embossed on
builder’s plales, etc., should be recorded
for later inclusion in the final drawiugs.
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Such things as cylinder diameter and
siroke, boiler pressures and mbe sizes,
pump bores, scale range of pressure
gauges, capacities of pumps, horsepowers
of motors, diameler of propelters and
propeller shafis, ete., should not go
unnoted.

Field Measurement of Machinery. In the
absence of pre-existing drawings, some
field work on machinery will be necessary.
Thongh some machinery may look
extremely complex, boilers and engines,
winches, donkey engines, steering gears,
and other machinery fali into a fairly easy
class of objects to record since they are
designed around the cepterlines of drums,
shafts, frames, bascs, or other major
components. Recording work can be
simplified and made more accurate by
laying out your sketches and measurements
aronnd such centerlines (sze Fig. 4.3 433,
A triple-expansion marine sieam engine,
for example, has three {in some cases
four) cyhinders along with valve chests in
line along a cenlerline over the main
crankshafi {another cenierline). Each of
these cylinders with its main rods,
crosshead guides, and sc forth, are locared
around vertical cemerhines lying square 1o
and in the plane of these first two
cenlerlines. Intelizzent use of a
dimensioned, schematic diagram of all
these centerlines will elim:mnate 2 lot of
unitecessary measurements (such as the
gaps between cylinder heads} and permit
you to lay out measured drawings more
quickly later. Machinery is largeiy
composed of circles, cylinders, rectangles,
and boxes, and awareness of this can help
you further streamnline your recording
effort. As wilh masts and spats, the
diameters of large cylindrica) objects such
as fuel tanks or boiler steam drums can be

gotten most often by laking their
circumference with a tape and dividing the
dimension by = {3.1416).

Details, Hardware, moldings, and [intings
shouid also be covered. These are the
nitty-gritty featres: anchors, blocks,
fasteners, galley stoves, door hinges,
pumps, cabin paneling, wheethouse
instrumentation...and on and on. Yoo
shonld set up 2 priority system for
recording these {in consultation with the
project historian and the review team),
depending on the size and budget of the
project. Some may be covered very well
by phetopraphs in which 2 measnring stick
appears. You may, because of time, have
to drop things of lesser significance which
won't appear in the final drawings. Motes
on maierials (bronze? wood? plass?),
colors, significant wear patlerns, maker's
names and model mumbers, et¢. should be
jotted down. (Imporant colors should be
recorded using the codes from a Munsell
Book af Color.) Carvings and relief work
can be recorded by making rubbings. Be
on the lookout for telltale holes,
incomplete {ittings, patches, slains, wear
marks, 2nd other clues o pre-existing
structure or uses. Even grathn may teli
you something.

Some vessels carry mose recent equipment
or even auxiliary boats--life boats, dories,
etc. Determination of (heir significance
should be carefully made before focusing
too much time and attention on them.
Remember, however, that equipment you
may describe as being recent may be seen
as hisioric equipment by someone several
generations from now. Give this thought
due consideration before you give 2
“recent” feamte cursory documentation, OF
pass it up alwgether.
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Artifacts. While the recording of amifacts
such 25 crockery, moveable furnire,
tools, clothing, and the like is an imponant
fearure of maritime preservation, measured
drawings of them are not underaken by
HAER except in cases of extreme
significance. It is uspally suflicient for
HAER documeniation © record such
objects as part of the genernl survey
photography, or list significant artifacts in
2 written inventory. Images might appear
in 2 HAER historical report.

Nautical Archeology. Many of the hand
techniques covered o this point apply to
recording vessels underwater. Numerous
"high-tech” methods and mnstruments have
aiso been devetoped for recording vessels
at depths beyond the range of scuba gear.
There are obvious limitations and
advantages to working underwater which
woil't be addressed here.

Field notes are usually taken on plastic
matertals {polyester drafting [ims, acrylic
panels, elc.} with pencils or wax markers.
These notes are transcribed to paper at Lhe
end of each day's work; here HAER field
note paper would be used if the project
were being compieted for submission Lo
HAER. Underwater field photography is 2
vital suppiement, though turbid conditions
can restrict clarity. Hand drawn
preliminary 2nd fina! drawings proceed
much as for floating vessels, using field
noles and photographs to depict the
TESCUICE as acourately as possible. It is
standard procedurc {o draw the vessel and
site "as-1s" and seek 1o understand as
much as possible zbout the vessel's
history, construction and type before
atletnpting any reconsirucied views. Sce
Section 4.7 at Figs. 4.7.65 t0 4.7.71 for
funther discussion of archeological projects
submitted to HAER.
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FIELD NOTES

Planning Your Work, Field sketches,
medsurcments, annotations, and feld
photographs should be made of vour vessel
wilh the finished drawings in mind, unless
your project is designed to produce caretul
field notes of features for which finished
drawings will not be made. A preliminary
drawing schedule accompanied by & sketch
layout of the drawing series will be
invaluable in planning your field work.
The recording 1leam members can use the
layout to divide various parts of the sk
up among themselves, coordinae work,
and begin to develop an orderly seres of
netes. Careful thought at this poiat will
prevent team members from rushing off w
measure everything in sight without regard
to significance or project priorities.

Sharing Experiise. Historians and
delineators should make it a point to work
topether actively, comparing wrinen
reconds and physical clues aboard the
vessel, Each will {ind things the other
neads o know about in order to do his
work more effectively and contribute to
the overall quality and snccess of the
project. If your project has retained a
review team, be surc to take ils
observations of the vessel into account,

Field Notes are Primary Records.
Reasonable care should be taken in
producing alf field notes. They are primary
resource material and the basis for
verifying the accuracy of your drawings
under Standard II. Clarity and legibility
are also paramount under Standard IV,
Field notes are not only for production of
yonr measured drawings, but for use by

HAER staff in checking vour work, and
tor use by fuire researchers seeking
first-hand dimensional information about
your vessel. Never treat {ield notes merely
as personal scribblings whose only user
will be yourself. Teamwork being the joint
effort that it is, your notes will be used by
other 1eam members ai their drawing
boards or CAD stations. Hence notes must
be inleiligibie to anyone. On HAER
projects, finished drawings are carefully
compared with field nowes in the HAER
office to check for errors and perform any
needed editing. When the measured
drawings, photopraphs, and written data
frofn your project are transmited to the
Library of Congress for accession in the
HAER collection, the field records must be
included as verification for your work.
(Projects lacking field dalz--or
documentation for other sources used as a
basis for measured drawings-—-will be
stamped with & disclaimer, and may
possibly be excluded from the coliection.)
Researchers seeking a thorough
understanding of a recorded vessel will
often call for the beld notes. Finally, if the
vessel you record should ever need major
repairs or become the subject of a
reproduction project, the field records will
be essential, since measured drawings do
not contain the exiensive written
dimensional information needed for such
work.

Simplicity and Neaitmess. 1t should be
clear from Standard 1Y and from the mauy
roles [icld notes play Lhat lepibility is a
paramonnt concern. This does not meau
that field notes must be finished works of
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art, but there are some general rules and
tints that result in consistent legibility if
yout make such guides habits of miud.

1) Sketches made for dimensioning need
only be frechand line sketches. Do not
make sketches to scale--1his is & waste of
time except for full-size details {molding
profiles of joinery work and Lhe like).
While anractive, techniques for illusirative
rendering and shadowing are
time-consuming and unnecessary in the
vast majority of cases--such efforts should
be saved for approprialc final drawings. A
lield photograph, properly lit, will suffice
for pictorial data in the [ield. On your
sketches, include dotled lines and make
perspective "culaways" or "exploded”
views of derails where orthographic views
or photographs are not clear enough in
presenting hidden internal strucnires (sec
Fig. 4.4.4). Notes should be included
when exploded views conlain unconfirmed
specnjation about an assembly of parts,
eic.

2) Break your subject down into
appropriate levels of detail. The overall
deck plan of a vessel in many cases nzed
e no more than an outline of the rail or
deck edge, with boxes or other simplified
shapes for major features. This will teave
plenty of room for you to [ill in principal
dimensions without crowding, and you will
be able to rewrisve information a lot more
easily when you need it {(see Figs. 4.4.1 -
4.4.3 for examples). A deckhouse might
have several plans: the first plan might
dimension only major openings, the second
show internal structural features, the third
any built-in furnilure or machinery, the
fourth deck plank scams, etc. A similar
practice would apply to profiles or
elevations of the deckhouse. Repeated

elements of the same size {porthole
frames, moiding details, etc.) need only be
measured in detail once, and simplc
outlines used on profiles which focate
groups of features. Doors, for exampie,
should be sketched and drawn in detait
separately, knobs and speciaj details
separately apain. Small details should be
drawn fuil-size or larrer, as needed for
clarity 's sake.

3} Analyze your sketches before making
measurements, aud insert dimension
strings where you know you will need Lo
make messurements. This way, 10 wili he
¢asy to check to see if you have obtained
all your data--just look to sce if every
string has a dimension on it. Tables for
scantlings serve 2 similar housekeeping
purpose--sec if alf boxes are filled.

4) Dimensions and written notes should be
in clear letiering, not hastily scribbled
longhand. Field notes should be
cross-indexed as appropriate. All [ield
records should be clearly labeled with the
feature recorded, vessel name, recorders’
names, current dale, ang if available, Lhe
HAER project record mumber. Field notes
should be organized around specific views
{e.g., lines, deck plan, inboard profile)
and major features {mainmasi, sleering
gear hox, elc.). Each view or featurs
should receive its own properly labeled
folder.

3) At the minimuimn, sketches shouid be
done in black, with dimension strings and
figures in red to aid clarity under Standard
IV. (Blue should be avoided because it
does not photocopy well.) The use of a
single color for all linework and
dimensions is sirongly discouraged. The
multi-color system wiil allow a user 10
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easily distinguish reference lines and
dimension sirings from skeiches of
recorded objects. Systemns of
measurements (diagonals, overalls,
horizontals vs. vertlicals, dimensions taken
along curves or in projected planes) can be
distinguished by the use of a different
color for each system. The effort expended
in the conscious use of separate colors will
be more than rewarded at the drewing
board.

#) Try 1o make skerches and nofes on only
one side of each sheet of paper, and never
put two different, unrelated objects on both
sides of the same sheet. This will prevent
situations where two team members both
need the same field note sheet, but one
person’s work mnst be heid up t© permit
ithe other to nse the notes. If copies are
made of two-sided ficld notes, sometimes
notes made on the backs will show
through.

7) The cepying of field notes by hand is
discouraged, not only because it takes
extra time, but also because information
can be miscopied in the process. If a field
note must be redone due to damage or
enommous error, the old should be included
with the new (rather than discarded), and
noies should he included explaining why
the copy was made,

8) If you anticipate that the same skerch or
view may need 10 be drawn scveral times
in order 1o legibly record all necessary
dimensional information, consider making
electrostatic copies (on a Xerox® copier,
for instance) of the first sketch as a
time-saver before dimensioning begins,
COnvenience permitting.

Error Tolerances. Be sure error
tolerances and any special conditions
affecting the accuracy of your

measurements accompany the affected
figures, c.g., "pipe railing severely rusted,
2" dia. £ 144",

Annotations. Imponant observations, local
terminglogy, measurement procedures,
conditions, camtions, speculalions,
nameplale data, etc., shouid be put down
m your field noles. It is unwise to rely on
memory, and future users on or off your
project may miss important data if you tail
to write it down.

Field Note Papers. HAER strongly
advises the use of 17" x 22" sheets of
good-quality white bond papet for field
noles, printed with a blue grid of & lines to
the inch. These sheets can be folded to
8-1/2" x 11" for inclusion in a standard
folder, and the gridded lines facilitate
skerching. The sheets can be taped or
sparingly gined together as needed for
greater length {a waterproof white glue
such as "Elmer's®" is recommended over
tape or rubber cement for longevity and
least discoloration with age). The use of
odd scraps of paper, sn2iched from memo
pads and cher places, 1s strongly
discouraged because they are easily lost.
An exception (o this rule js the use of
electrostatically copied sketches or copies
of panially compleled measured drawings;
they frequently make an cxcellent base for
refined measurenments or correclions.

There i3 no requirement that field note
papers or folders be archivally stable
(acid-free), in spite of the fact that they
should be iuciuded as part of the project’s
archival records. This is largely because
field notes are frequently soiled with dirt,
grease, perspiration, and other
contaminants in the field. Every effort
shonld be made to keep notes clean for
legibility’s sake, but many vessels simply
won't lend themseives to "library”
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Fig. 4.4.1
Excelient Field Nole
{reduced to 35% full size)

This field note s well exeented for several reasons: esch sketch perlorms onty one function. A diagram of the vessels's rail
at the bow shows where the field "zera” is tor the putposes of reconding the ratl. The largest sketch gives only those
vertical and horzoata data geeded o drew the rail, nothing else. A smailer dingram records how the deckhowsss pelate o
the vessel's cenlerling as et out by 2 transii, aothing else. Notes (o the sife presene essengial cautions (o remember fater at
the drawing board, While this reproduction canrok show i, horzontal dimensions were recorded in red, verrcal in green, o
atd in distinpuishmg the 1w,
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Fig. 4.4.2
Accepable Field Note
freduced to 35% fuil size)

Theugh complex, this field note is interpreable with a liole sudy (while not shown, the wse of three colors diminished
potential confusion}, However, the matn portion of the nots would have heen beter recorded as two separate notes for
preater clafiy—the sysiems of dimensions lecasng e il stnchions should have boen on a dificrent skewch ffom one
showing the deckhouses. Notice that the dewit of he rail 2t the bow is drawn separately at a larger scale than the deck plan
[or cxira space [0 reeotd measurements,
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Poor Field Note
(reduced to only 85% fuil size)

Fven though done in four colors, many detatls in (his note are so crowded dhat they are vitmeatly uninwerpretable. Always
draw larger, separale sketches of small delails {especizlly when vou have measurements to record) and treat overal] views of
a farpe fealure with schematic simpliciy. Also be sure oo label every skerch you deaw so that oders will know wihar o s
wilthouE question.
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Fig. 4.4.4
Interpretive Sketches

I3on't neplect to make an expioded view of & jouint, mechanism, or assembly where it cannot be disassembled for
photography and mere dimensioned skeiches don’t help explain how it i made or operates. Frequentdy proper understanding
of a feare’s operanion and internal design is impomanet o delineating ir corracily,
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conditions without undue effort. This does
not mean thai archival papers should not
be used if conditions or sponsoring
organizalions require it. If desired, records
can be treated for archival stabiliy at the
project’s close (depending on their
condiiion), or etecirostatic made onto
archivaily stable materials.

Media. No. 1 or No. 2 pencil is
recommended as the best medium for field
sketching. Pencil leads make pood, dark
lines, easily read or photocopied. Unlike
ks, they can he easily erased and
correcied if necessary. Smudging can be
prevented by separating delails from
gereral dimensions, thus avoiding
excessive labor on any one sheet. Harder
leads are discouraged; they make very
light lines which are difficult 1o see, do
not photocopy well, and are easily
obliterated. Mechanical pencils are
recommended over the familiar wooden
office pencil or a drafting lead holder
because they do not require constant
sharpening, and produce a constant line
widih. They are 50id in a variety of sizes.
Color leads are also availabie for
dimensions and notes. Inexpensive makes
are suggested, since pencils sometimes end
up misplaced or lodged in inaccessible
places aboard vessels.

If ks are used, ry a good quality
drawing ink, or one that is not water
soluble. Perspiration, mist, and dampness
can make water-soluble inks bleed or run;
sometimes Lhey even transfer to other field
note sheets when siacked or folded. While
field note papers are not necessarily
archivaily stable, most inks coniain oils,
acids, or other chemicals which hiced
across the paper, anack the paper itself, or
cause the ink to fade over time. This may

happen in as short a period as five to ten
years, long before (he paper itseif
deteriorates. The use of pencil exclusively
witl help your notes to iast at least as long
as the paper.

Forms for Lines-Lifting Data. Between
pages 4.4.16 and 4.5.1 is a blank
two-sided form suggested for recording
lines-tifling data. It may he removed and
copied. One sheet per section shouid be
used, and one sheet for each side {port and
starboard} if both sides of a vessel are
recorded. A skeich (or even a scaled plot}
of Lhe hull section should be made in the
epper half of the sheet, including any
diagrams and critical dimensions of
lines-lifting eguipment used. Points on a
section should be given letler names {"A",
"B"} so they cannot be confused with
dimensions, Measuremenls for an
individual point are recorded in a row
across Lhe form. In Fig. 4.4.5, the
quadrangulations for point G on the huli,
for example, were recorded on the ling o
the right of G (G heing in Lhe coiumn for
POINTS}. The first box {wilh 2 diagonal
slash) was used for the measurement of the
first leg, and the second box for the
second leg. The location on Lthe buttock
scale to which the first ieg of the
guadrangulation was measured 15 recorded
to the left of the siash in the first box--the
two-foot buttock is recorded simply as
*2B"; to the right of the slash is the
dimension between point G and the
two-foot buttock mark on the bultock
scale, 12°-9 3/4" . In the second box, the
location on the water line scale to which
the second tape from Point G was taken is
noted 0 the feft of the slash--the 12-foot
water ling being recorded as "12W", The
dimension from point G to the 12W mark
is recorded to the right of the slash,
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12°-7", The third column is provided as a
back-up in case a third measurement
should be desired, or to provide cXtra
space in ¢ase 3 mistake is made
recording one of the ¢arlier measurements.
The REMARKS column can be used for
nowes, such as the physical feature at
which the point was set ("bottom of worm
shoe™}, the condition of the hull at the
point, or other information that will be
significant in plowing and fairing the
sceiion properly.

Scantlings. Checklists for scantlings and
mportant features oo wooden and metal

vessels are inclided on pages 4.4.5 1o
4.4.12. These should be adapled as
appropriate for your vessel. Consult your
review eam or 2 glossary for terminology
or special-case struciurai members.
Scantlings may be tabulaled separately or
included on field sketches in mblic or
annotative form.

Tables. Recording data in rabular form
can be a significant time saver when
similar elements {yards, blocks, frames,
paneliing, elc.) are found in a variery of
sizes. All ables should be accompanied by
annotated field skeiches.
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SCANTLINGS
for

WOODEN VESSELS

Include cross-sectional dimensions,
wood spocies, remarks about
condition, repairs, replacement,

etc.

A. BACKOONE

1.

10.
11.
12,
13.

B. HULL

o]

~O R L

Kee] (timber)

Keel (ballast)

Keelson or keel batten--also
sisters and riders

Forward deadwood

Slem assembly

a)inner stem or apion
bjouier stem

c)gammon knes

d)gripe

elslem knee

Sternpost and rudderpost
Horn timber, centerline
transom timbers, fillers and
cheeks

Stern knee and aft deadwood
False kee] and worm shoe
Mast steps

Centerboard bediegs and trunk
Shaft log

Rudder trunk

Floor timbers

Transverse framing, including
knightheads, hawse timbers,
and cant frames

Transom framing

Ceiling

Planking

Bilge Siringers

Sheerclamps and shelves

8.

9.

10.
11.
12.

13

14.
i5.
16.
7.
18,
19.
20.
21.

C. DECKS

1.

b Bl Al

9.
10.
11.

Grown knees (hanging,
standing, and lodging)
Transom timber or beam
Pointers

Butt blocks

Garboards and broadstrakes
{if different from other
planks)

Sheerstrakes and walestrakes
{if different from other
planks)

Rail stanchions

Waist planking

Toe rails and cap rails
Guard rails and spray rails
Gunwales

Sheathing

Strapping

Limber (drainage} provision

Transverse beams, main and
intermediate

Carlins

Breasthooks and quarlerknees
Fillers and blocking
Covering boards

Sills and grub beams
Waterways

Decking, inclnding kingplanks
and nibbing strakes
Locksirakes and apron pieces
Mast pamners

Sheathing

D. APPENDAGES

S G

Rndder

Centerboard

Cargo hawches
Coamings
{ompanionways
Cabins and deckhonses
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E. INTERIOR--BUILT-IN 7. Seats and thwarls
&.  Cabinets, lockers, berths, and
1. Bulkheads--structural shebves
2. Stanchions
3. Floor beams F. FASTENINGS
4. Platforms, soles, and
Noorboards 1.  Backbone joints
3. Joiner hulkheads and partitions 2. Hull joinis
6. Sheathing--hull and overhead 3. Deck joinis

See page 4.4.15 for Machinery and Equipment checklist.
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SCANTLINGS
For
IRON OR STEEL VESSELS

Include cross-sectional
dirmenstons {and skeiches if
necessary), melal type,
remarks about condition,
repairs, replacement, etc.

A. HULL
i. Longitudinals

ay Keel (bar, plate, or
formed section)

b} Keelson {inchude any
intercostal plaiing or
swash plates)

c) Bilge keelsoms and bilge
stringers {include any
intercostal plating or
swash plales)

d) Hold stringers

2. Transverse members

a} Frames (include frame
reverses and note
direction of reverses)

b} Floors (note limber
holes)

¢) Bulkheads and web
frames (include any
stiffening angles}

dj Transom and cant frames

&) Knighthead plates

3. Stem assembly

a} Stem bar

b} Stem framing (web
frames and brackels)

¢} Forefoot casting

Stern assembly

a)  Stern post o stern {rame
by Rudder post and trunk
¢y Skes

d} Boss plate

e} Oxter or wek plate

5. Shell
{see notes on page 4.3.15)
a)  Sheli plating
b)  Dilge keels
¢} Rub strakes
dy Ceiling or sparring

{include any ceiling
clips)

6.  Inner or double bottom

7. Mast steps and bowsprit heel
stop

8.  Machinery foundations

0.  Centerboard trunk

10,  Shafl log and alley way

11. Hawse pipes and spill pipes

12, Chainlocker bnlkheading

13. Intepral tankage

B. DECKS

1. Deck beams (include forged
knees or riveted brackets)

2. Deck plating {vessels with
all-steel deck)

3. Deck planking (include
margin planks, kingplapks
and nibbing strakes)

4,  Suringer plate

5. Longitudinal and diagonal tie
platcs

6.  Mast reinforcing plates
{include pariner angles and
mast Tings)

7.  Machinery and superstructure

foundation plates or angles
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8. Waierways (if cement or d) Pintles, gudgeons, and
wooden additions (o stringer cammier hearings
plates)
9. Hold piilars or girders D. INTERIOR
10. Engme room flats or platforms

C. APPENDAGES

i.

2.

e il

10.
11.
12,
13.

14,

Bulwrarks
a) Plating and buts
b} Stanchrons
¢} Main rail and cap rails
d) Freeing ports
e} Scuppers

Cargo hatches E.

&y Haich coamings {inciude
brackets, batizn clips,
and
Securing rings)

by Haich girders

¢} Hawch beams or
strongbacks

Cabin wunks and deckhouses
Fidleys and engine room trunks
Coamings
Companionways
Access ladders
Skylights
Ventilators and stacks
Taff rails and fife rails
(Guard rails and spray rails
Deck lights and port lights
Mooring bitls, cleats, and
chocks
Rudder
a2y Pudder frame
b} Rudder piating
¢} Rudder stock {inciude
coupling and steady
bearing}

1. Soles and floorboards
2. Coilision bulkheads and
water-tight bulkheads
3 Ioimer bulkheads and
pariitions
4, Buiit-in furmishings: benches,
seats, thwarls, cabinets,
setteas, lockers, berths, and
shetving

FASTENING and ATTACHMENT
DETAILS (see notes on page
4.3.10)

1.  Rivet type (diameter and type
of heads)

2. Rivet patemn {gauge and pich
of rivets)

3. Seam arrangement of bull and
deck plating (include any
hners, shims, or joggled
plates);

a) Types of seams:
-Lapped or “clinker”
-Flnsh plated with
miernal seam straps
-Flush plated with
external scam straps
-In-out strake
conslruction
-Joggled plate

4. Butt arraugement of huil and
deck plating {inclnde any
liners, shims, or joggled
plates);

a)  Types of butis:
-Lapped

Y Y Y XXX XXXXXX2222 2222222222222 X2 2222 X RN QN0 N N
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TFIUSh builed with {2} Turbhines and
niernal buit straps reduction
-Flush buited with sears
external bun straps
5. Hull to deck atlachmeni (sheer &) (Condensess
strake {0 stringer plate and © SFuaﬁ
deck beam to frame} dramet
6. Deails of buiit-up members: er
keelson, stringers, [oors, ()  Propeliers
and frames (diameter,
pitch, number
MACHINERY and EQUIPMENT of biades,
for direction of
WOODEN OR METAL VESSELS rotation)
i, Masts g, Bailers (include sracks and
2. Spars (yards, booms, gaffs, breeching)
bowsprits, jib booms, etc.} 7.  Tankage or bunkers
i' E:g‘;::s 8.  Auxiliary equipment {pumps,
5- Main propulsion system {or BENSIALOLS, COMPTESSOIS,
R - lubricators, donkey engines,
auxiliary power for sailing
vessels) ey )
9. Deck gear {windlass,
2) Engines capstans, bitts, lpgs, cargo
handiing gear,
{1)  Reciprocating davits, hand pumps, slacks,
(slcam of inlernal and ventilators)
cgmhug{i{)n} i0. SEEEI'ing system {fipclude
{a) Bore, stroke, linkages and emergency
and mumber sleering syslems}
of eylinders 11. Navigational equipment
(b} Shait {including rnning lights,
horsepower bells, homns, binnacies,
(¢}  Maximum standard compass, elc.)
.p.m 12,  Armament {military vessels)
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NOTES ON
HULL CONSTRUCTION DETAILS

The hull constroction details of a particular
riveled or early welded vessels can provide
much information on engineering
siandards, shipbnilding methods, and
available materials and technology of the
cra in which the vessel was buili. For this
reason, Lthe following details are wonh
documenting:

Shell Plate Thickness. Genling shell plate
Lthicknesses can be a real chore. In riveted
construction, the thickness of shell plates
will ofien vary from strake to strake. Plale
thicknesses should be measured not only at
the mid-haif-length, but also at Lhe ends,
where scanilings were generally reduced.
In some cases Lhe scantlings will be liphter
at the stern than at the bow.

Original plate thicknesses may have been
gauged in various increments. Vessels built
in the British Isles were often constructed
of plate in 1/20" or 1/16" incremenis.
Plate in U.5.-built vessels was measured in
pounds per square fool or slandard
fractions of an inch (10-ponnd plate is 1/4"
thick). European builders used metric
measuraments, or in some Cases,
nonstandard measurement systems peculiar
to Lhe building nation.

Getting measurements of original shell
plate thicknesses is made difficult when
exiensive corrosion has occurred. With
"in-out” strake construction, in-sirakes can
be measured at the inside plawe laps. The
out-strakes can be more difficult as
exlerior corrosion affects the thickness of
the entire plate. The same problem is
encountered in Tlush butied riveted and

welded shell plating. In these cases,
documentation of origimal plate thickness
{(absent builders’ or insurers’ records) may
not e possible to any high depree of
ACCUTACY .

Butts and Seams. A combination of two
Of more seam or butt arrangements may be
found in a vessel. A common example is
the nge of "clinker" or lapped seamns below
the waterline and finsh seams for wpsides.

Rivel Type and Riveting Patterns. Rivels
can reveal as mnch about an iton or sceel
vessel as fastenings do of wooden
construction. Their type and pattern are
indicative of available technology and
guality of construction. Rivet rype is
mostly restricted fo diameter and type of
head. Rivet patterns are numerous, but
usually inveolve siaggering or multiple
rows. Rivet patterns are measured in
"gauge" and “pitch.”

Classification societies, such as Liovds,
often required more rivets in shell plate
butts in the mid-half-length of a vessel
than at the ends. Documentation of hull
rivet patterns should therefore be made in
the bow and stern sections as well as near
midships.

Other aspects of riveied construction which
should be documented are use of felt in
seams, and caulking of seains. These
methods of achieving water tightness can
indicale the guality of repair work or
original censtruction.

{Material on pages 4.4.11 - 16 is based on
work supplied to HAER via Mystic
Seaport Museum by Don Birkholz, Ir., of
Sanm Cruz, Califorma.)
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Field Photographs 4.5.1

FIELD FHOTOGRAPHS

Field pholographs, usually 35mm
black-and-white, are Laken by recording
team members to supplement their field
notes. As with other HAER field records,
these are primary sources of information
which are uitimately transmitted o the
HAER collection aleng with [ield notes
and finished drawings. They are not only
for your use at the drawing board and for
other team members’ wse in their research,
Lhey also serve Future researchers, and the
HAER office in reviewing your work after
the completion of the preject. On rare
occasions, a field phote may be used as a
formal record photograph in cases where
spaces are too confined Or 0o precarious
0 set up a view Camera.

It is wise to shoot field photos as earjy as
passible so that processing time doesn’t
mierfere with their use in the drafting
IO,

EQUIPMENT

Camera equipment must be supplied by
HAER team members. Each HAER
summer team usvally has at least one team
member who possesses basic 35mm
camera equipment. HAER supplies flm
and processing for HAER administered
ieams. Basic equipment is listed below:

35mum camera

assorled lenses (33mm wide angle,
55mm normal, and 135mm
telephote or zoom lens, ar
MITLITUI )

Mash

tripod

In 35mm format, an SLR (single lens
reflex) camera 1s by far the besr to use,
since most models permit lens changes,
exposure adjusiments, and direct focus
contmol; automatic focus and exposure
cameras may nat perform well in situations
with great variations in depth or lighting.
A Mash {or photoflood lamp} will
obviousiy serve in dimly lit areas, and can
b wsed to M1l in shadowy dewils on bright
days. (Be careful and avoid hot spots in
photos from the fash bouncing off shiny
surfaces or from being too close to the
subject. Also, be sume to check bilges and
other areas for explosive fumes that might
be igmted by an electrical discharge.) A
wide range of lenses or focal lengths gives
great flexibility. Wide angle lenses can be
used for peneral surveys or cramped
spaces where longer focal lenerh lenses
don’t "pull m" the desired view. Be
careful in using them for shots that you
intend to use at the drawing board as an
aid to field measurements, since these
lenses characteristically distont dimensions
at the edges of the photo, A 55mm
{normal) lens introduces the least distorlion
in these cases. Telephoto or zoom lenses
permit you o catch exerior or inlerior
derails that are at inconvenient heights ot
distances, and can be used to supplement
Field notes of elevations which have
moderale projections or recessions from
(ke elevation plane. Photographing an
elcvalion from a distance with a fong lens
compresses the nearby foreground and
background, a distonion which places
thewn in nearly the same scale as the main
elevation plane. The longer the lens, the
betier the effect, though stepping back far
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encugh on a vessel may be a problem, and
higher shutter speeds or a tripod may be
necessary to prevent blurred images.

FILM

Black-and-white: HAER teams are usually
supphied with 36-exposure rolis of Kodak
Plus-X (ISO 125) and Tri-X (ISO 400}
film, or equivalent. The higher speed film
permits shots in dim areas without a [iash,
but with some sacrifice in definition if
enlarged. The slower speed is better for
brighter light, and negatives can he
eplarged with better preservation of degai.

Color: On some occasions, color slide
fiim will be provided to leams by the
HAER office. This i1s zlmost always for
capiuring the recording process with team
membess at work for faler use in lectures
or publicity. It is practically never used for
field photography. Color films and prints
do not have the archival stability of
black-and-while, and cost more 10 process
and tum into prints.

Store all [ilm in a cool place. Don't leave
film or cameras in vehicles or 100] boxes
in the hot sun. Excess heat shortens film
sheif-life and aliers its exposure
characteristics. It may also damage
sensitive camerz and flash electromics.

PROCESSING

Black-and-while film shonkl be processed
tocally, 4s soon as is practical for use in
the drafting room. Team members are
disconraged from doing their own
processing, even if somecne should own or
have access o proper development and
printing facilities. (It costs the profect
more 1@ pay team members (0 do this than

a commercial processor, and it is lime
away from more important pursuits (o
boot.)

Always order a contact print first; prints
and enlargements should only be ordered
as necessary. If available, obrain archival
processing for contact prints. Basicaliy this
only involves an extra procassing step in
which negatives and prints are put through
a hypo-eliminalor bath to neutralize excess
fixer chemicais.

Payment for Photo Services. Processing
shovld be paid for by a government third
party draft unless other arrangements have
been made by HAER.

Color slide film, if used, should also be
processed locally and paid for as described
above.

EXTRA FILM SUPPLIES

HAER attemnpts to send an adequate film
supply to all teams at the outset of a
project. If you think you will necd more
fitm, contact the HAER nffice before using
the last roils and more wiil be mailed to
you. HAER can obtain Gilm more cheaply
in buik than vou can in the feld. Purchase
film in he field only in cases of urgency.
Plan ahead!

Any unused fiim must be retumed 1o the
HAER office at the project’s close.

Digital Photography. Cameras are now on
the market which record photographs
eleciromcally on small optical disks or
inlernal memory banks for playback on a
computer. These systems dispense wilh
film and processing altogether. While
electronic formats are easily analyzed and
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manjpulated by computers for use in CAD
systems or clectronic imagmg, they leave
behind no easily reproducible archival hard
copies, and thus fail Scandard II1. At this
time the cost of clectronic systems is not
Justified for use at numerous field eamns.
Electronic technologies grow obsalete
quickly, rendering electronically formatted
images inaccessible (o furure users ai the
Library of Congress long before fiim
negatives deteriorate. Film images can
always be input into confemporary
technologies at the convenience of future
researchers.

CAPTION SHEETS

A Field Pholo Identification Sheet must be
filled out in the field for each conlact sheet
by the photographer who took the photos
(see Fig. 4.5.2). The Field Photo
Identification Sheet is completed by giving
the name and location of the vessel, the
nmame of the photographer, the date ihe
photos wene taken, and a description of
gach frame, one frame per line.
{Unidentified photos fail to meet Standards
IT and IV} If the HAER record mumber
has been assigned, fill this in, f00;
otherwise leave it Hank for the HAER
office to fill in later. Each view should be
numbeted according to the frame numbers
appearing on lhe edges of the negative
strips; if certain exposures did not turn out
for any reason, this should be noted (i.e.,
"blank,” "underexposed”}.

At the end of the project, all contact
sheets, negatives, and enlargements must
be remmed to the HAER office. Piease be
sure aff photo materials are properly
labeled and filed. Staff members in the
HAER office have neither the time nor the
familiarity with your vessel to do ihis for
you.

Transmittal Preparations. After
processing, each contact sheet and its
cormesponding film strips should be
identified by a film roll number (see Fig.
4.5.1). If a HAER record number has
been assigned your vessel, this also must
appear on each contact sheet and film steip
{label the [ilm strips between the sprocket
holes with drafting ink and a #0 {.35aun]
pen). Each film strip should be placed 1n a
separate, acid-free archival envelope
{supplied by HAER} and the envelope
labeled in No. 1 pencit with the roll
mumber {and HAER namber, if knownd.

These considerations do not preclude the
scanning and elecrronic analysis of film
images, however, for projects ot
contractors equipped with proper systems
and sofiware. Film negatives and contact
prints still must be submitled for
transmmittal to the Library of Congress in
order to meet the Secrefary’s Standards.

WHAT TO SHOOT

The appiications for field photographs are
numerous. General survey views of a
vessel are the first order of business,
covering such things as side profiles, the
how and stem {end-on and guartering
views}, main deck layout, masts and
rigging, major comparunents and
machinery spaces, erc. These sorts of
photographs can be very useful in all
phases of the project. However, field
photographs should especially cover
assemblies {framing and rigging
comnections, sieering gear, etc.), details
(carvings, hardware, rivet patrerns,
machinery, etc.}, aml special conditions
{wear pattems, repairs, places where items
are obviously missing, construction details
exposed by deterioratcd fabric, etc.).
Photographs also capture data about
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National Park Service
Field Photo identification Sheet

Building f Site Date HABS #
locotion Field Fim # HAER #
PHOTCGRAPHER
Frame | View _uFr-::me. Vinw
WASG-a1
Fig. 4.5.2
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materials, textures, finish, relative
placement, numbers of plapks and rivets
(and so on) far more quickly and concisely
than could ever be done by sketching and
measuring. Some photos can save
considerable {ime over laborions Field
sketches, though they are no substite for
cOpious measurements with suilmble writlen
annotations in most cases. At Lhe drawing
toard or compuler, photos can be used 1o
double-check and straighten out confusion
in field notes without going back to the
vessel in many cases. Minor emors and
omitted details in field notes can be
corrected or filled 1n from 35mm photos.

In some circumstances you may find more
mformation in negatives than in your
prints. If you have problems seeing
imponant details in an unexpecled shadow
of your conuact print or enlargement,
examine the negative under an 8x eye
loupe. Be sure to protect the negative strip
from fingerprints and scratches by using a
temporacy plastic negative file.

Time is usually at 2 premium on a field
[eam, $0 you should reserve dimensioned
sketches for more sigmtficant aspects, and
fil} in minor denils from field photos.
Aside from backing up measurements,
photographs can be used to document and
count things like steps, bungs, rivels,
porntholes, and the like. Set up as
"recitfied” photographs, field photos can
be shot of cerain kinds of feamres, then
enlarged and traced for inclusion in a

measured drawing, dms saving a iot of
hand sketching and dimensioning. These
features should be limited to things that lie
in fairly flat planes {Jike deckhouse sides
or the ship's wheel), since parallax esrors
unaveidably introduced by perspective
effects can cause scaling problems or
unacceptable distorlions in objects that
projeci or recede from the subject, The
longer the lens you use, however, ihe
more compressed a photo’s foreground and
background will appear and the less the
parallax error. Projeciions and recessions
will gradeally approximale the scale of the
subject as focal lenglh increases. Aboard
ship you may be limited by deck area from
using a long lens effectively for rectified
shots.

Scaling the diamelers of round objects like
masts from photographs should be
avoided--parallax effects aimost inevitably
lead to erTors.

Scale Sticks. Even though you may have
recorded the dimensions of photographed
subjects in your [ield notes, the presence
of z scale stick in each view enhances the
photograph’s verifiability (Standard ).

One of the best kinds of scale stick for
legibility purposes is one painted in

akternating black and white smripes, each
one foot long. For small deraiis, a stick
painted in inches or fractions of an inch
will be usefui (see Fig. 4.5.3). Folding
rules and wpes can be used, but 1t is

Fig, 4.5.3
Effective Photo Scale Stick Format

3
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difficult to read their graduations when the
camera is more than ten feet away.

The inclusion of one or more legible scale
sticks in the plane{s} of the object vou
wish 10 record is advantageous and highly
recommended, but nor essential, I a
horizontal ar veriical datum plane passes
through the photo field, you would do well
to mark it {tight string or chalk lines) so Lhe
camera can pick that up also.

Rectified Photographs. A fast and
accurate way to sel up a rectified
photograph only requires the use of a
mirror fixed in the plane of the subject
whose image you wish 10 record. Your
camera shonld he an SLR (single lens
reflex) mounted on a tripod. As you look
through the viewfinder, center the reffected
image of the camera lens in the mirror in
the center of the split-image {or
microprism} focussing zone in your
camera’s viewfinder (see Fig. 4.5.4). This
will position the lens axis normal to the
mirror plane and to the surface to which it
15 attached. The larger the mirror, the
better its parallelism to the subject’s
surface can be assured. This method
fesulis in an undistoried image for the
plane in which the mirror lies. {The mirror
can be removed once the camera sef-up is
complete.) Den't forget to include a scale
stick.

SCALING FROM FIELD
PHOTOGRAPHS

Below, six methods are described for
deriving dimensional dara from field
photos for measured drawings:

1} Connt standardized or regularly spaced
objects whose dimensions or spacing are

known {e.g. strakes, planks, frames). The
dimensions of nearby features can be
estimated by using these things as
"measuring sticks". Keep in mind that
your error tolerance is higher than for
direct field measurements, and annotate
your final drawings accordingly. This
technique is especially useful for
inaccessible heights or features whose
stgmficance does not justify the time to
physically measure them.

Microprism/splii-image
focussing circle

/

~
Reflected
image of
camerg

Mirror on object

ﬁ,

‘SLR viewfinder frame

¥ig. 4.5.4
"Camera's Eye" View of Rectified
Photo Setup with Mirror

2) Measure the photographic [mage and
transter dimensions to a drawing. This
works hest with a rectified photograph, but
it can be cautiously used with obligue
views ta fill in minor details. Sometimes
obligue views can be rectified with propet
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darkroom equipment, but this is not
usually feasible wilh the commercial photo
services available 1o field teams. You
should record the object’s principal
dimensions in field notes as a way to limit
and double-check against dimensional
errors, even for photos in which scale
sticks are included. Once you have the
photos and principal dimensions, you can
derive (he dimensions of details from
simple propertional calcuiations (see
Section 4.5).

3) Trace enlargements of rectified
photographs, then pholographically enlarge
or reduce the tracing to the scale of final
drawings. Do aot go to the trouble of
trying w order an eniargement of the field
photograph o a specific scale {something
most photo labs will net do, or won't do
accuralely, cheaply or quickly!),

4} Combine overlapping rectified
photographs into a collage for (racing
things like plate patlerns on a hull, carving
WwOTk on mterior joinery, etc.

§) Digitize and rectify film images. There
are compuler programs on the matket
which can scan and analyze photographic
images, rectify oblique photos and cormect
distortions, thus producing an image {rom
which a drawing (or portions thereof) can
be iraced digitally. The tracing can be
plotied for use as an underlayment for a
hangd-inked drawing, or wransferred 1o 2
CAD drawing file. It is a good idea o
have overall hand measurements of the
shape and scale of the objsct you
photegraphed handy to check the cutput
for accuracy rather than rely solely on
software to "automaticaily” produce a
correctly scaled mmage. There i #o
reguirement for submisting digitaily
processed images for ransmittal (0 the
Library of Conpgress.

6) Use reverse perspective analysis {by
hand or computer-aided} to derive
dimensions of more or less accuracy {rom
historic or modern phetographs of
adeguate guality. This method is based on
the geometric laws of perspective.
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MEASURED DRAWINGS

HAER’s goals for drawings are derived
from the Secretary s Standards:

FIRST, that drawings address tnstorically
signilicant aspects of a vessel, whether
those be rlated to huil model,
construction technology, rigging and
propulsion technology, workmanship and
finish, historical cvents, or any
combination of these and other factors.

SECOND, that drawings be accurale and
verifiabie--that is, that they be accurately
scaled and delineated from accurate field
notes; that they be dimensioned; and that
an adequate accounting be given on the
drawings for measurement procedusres,
erTOrs, separate sources, speculation,
imcompleteness, ew. Drawings should be
backed up by adequate field nowes and
other data. {A more delailed accounting
should be piven in a Field Report.)

THIRD, that the drawings be made on
archivally stable HAER sheets which are
easily reproducible,

FOURTH, that drawings be ciearly and
crisply delineated, graphically "readable,”
strong, and atiraciive both in their
Imework and lettering so that their dala are
vnambiguous and will withsland the effecis
of reproduction and size reductinn,

Measured drawings of a vessel are more
thaq a direct translation of [ield
measurements into line drawings. To mest
the Secretary's Standards, they must qot
only be accurate as o content, but empluy
cffective graphic techniques. A drawing’s
ability to store and present information

depends on a combination of inellectual
and aesthetic principles. The guidelines
that follow are derived from thousands of
man-hours of HAER experience. The
reasons behind the guidelines are
varied--some reflect archival concems,
althers documenlary, legibiliry,
reproducibility, and presentation concerns.
There are also a series of measured
drawings reproduced with comunents in
section 4.7 to illustrate many of the
principles discussed in this sectiou.

HAER stronply encourapes high-quality
delineation and graphic techniques, and
insists that verbal verification be provided
on drawings, both to provide further
information and to check misteading
assumptions of impiications that users may
possibly draw. There may be some who
believe they cannot meet the drafling
standards HAER. sets. HAER s in part a
iraining program, and the maidelines
provide deliueation heip "by precept and
example” to those who may need it. There
i in some circles a prejudice against
excellent drafting--the suspicion being that
“pretty drawings” are wsed o hide
imaccuracies, fabrications, and other
intellechual deficiencies. While no drawing
is completely free of mistakes or
omissions, there is no defense, in HAER's
opinion, for such prejudices. Good
drawings, based on proper documentary
and drafting procedures, inspire a just
confidence in vsers; poor ones carry their
own inaccuracies and lead users to
guestion one’s qualifications. You should
do the best job you can. If documeutation
of imponan! historic resqurces is worh
doing and is worth making last to the 2(h
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generation of one’s descendants {500
years), then it's worth doing weil. For
those who sponsor documentation projects,
if is well to note that aside from purely
documenlary purposes, atiractive drawings
are also publishabie and sajeable iems for
mnseums, preservation groups, fund
raising efforts, etc.

HAER has aitempted 1o write drawing
guidelines with the needs of hoth HAER
and users from the general public in mind.
They reflect HAER's viewpoints and
hence may differ from those of other
authorities. However, they are intended
primarily to govern work done for the
HAER collection, in the expectation that
they are sound enough to be approved by
ather interested parmies and professionals.
1t sidied carefully, these guidelines
should enable even amateur delineators 1o
produce creditable work. However,
success will depend to a large exient on
the delincator’s previous experience, on
his mgennity, diligence, and sensitivity o
the complex tasks of documentation.

Hand Drawing and Computer Aided
Drafting {CAD}. The guidelines o follow
are based on years of hand drawing
experience and are addressed primarity to
hand-drafted drawings. CAD machinery is
replacing hand drawing in many fields
because of Hime (and money) savings it
offers. By whatever means HAER
drawings may be produced, the Secretary’s
Standards still apply, and the rules for
conlent and graphics will stiil apply,
notwirhstanding Lhe change in drawing
tools and methods. At present, HAER
project schedules and budgets do not make
CAD systems economic for numerous
small teams on 12 week project schedules,
Coniraciors and others working to BAER
standards who are thoroughly familiar with

CAD practice may find CAD Lhe
preferable production toot. Since CAD
programs vary and are subject to upgrades,
these guidelines make no attempt to give
CAD instructions other Lhan as
performance or resnlis-oriented directions.

BASIC VIEWS

The drawing set for a vessel should be
organized generzally as follows:

Lines

Construction Drawings

Outboard Profile (starboard side
conventionaily, port side i
it is the only good one}

Inboard Profile {showing internal
armangement of structire,
spaces, and eguipment}

Main Deck Plan {often showing
framing on one side of
centeriine, deck arrangement
on the aother)

Other deck plans

Seclions (showing internal
amangement of structure and
equipment}

Propulsion (521l and rigging plans
andfor mechanical
propulsion;

Details {structural joints, fasteners,
fittings, joinery machinery,
carvings, etc.)

Scantlings, 2 list of structural member
sizes and materials, should appear on one
of these views. Drawings may aiso include
lables, diagrams, or other means of
systematizing information.

Number of Drawings. Not all vessels will
receive this complete a coverage, nor is it
necessary 1o devole a minimum of a single
sheet to each view or subject listed above

0000000000000000000000000000000000000000000
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{the mzin and "tween deck plans might
appear on the same sheet for some vesseis,
for example). The extent of documentation
should depend first on the vessel's
significance and the importance and
number of specific features zboard it,
though other planning factors invoived in
your project’s goals will unavoidably affect
the content of the drawing set.

Further instructions on sheet content,
layout, and execution will appear nnder
other topics in the remainder of this
section.

DRAWING SHEETS

For archival stability, only acid-free
polyesier materials or "buffered” veilums
are recommended for [inished measured
drawings. Each of these maleriais has pros
and cons in erms of characteristics.
Vellums are usually cheapest, but are
difficult to erase ink lines from without
disrurbing the drawing sorface; Lhey also
¢an tear easily, and changes in homidity
cause them to expand and conlract. Linens
are very durable, but appear to be
unavailahle, having given way to
plastic-based drafting media,

Potyester-based malerials (often called
Mylar®, a traede name) are available in
rolls and cut sheets, nsually in thicknesses
varying from three- to five-thousandths of
an inch, and with a draftiug surface on one
or both sides of the sheet. While
considerably more expensive than vellum,
drafting filn is much more wranstucent,
durable, easily erased, and is unaffected by
humidity changes. Archival materials
shouid be used whether your drawings go
mto the HAER collection or aot, simply as
a means of preserving your effort.

Drawing sheets should never be folded;
the creases become areas of structural
weakness, collect dirt, and spoil the
image. Sheets should be stored flat, or at
worst. in a roll.

PRELIMINARY DRAWING SHEETS

Before [inal drawings can be inked onto
HAER drawing sheets, preliminary
drawings must be produced io plot field
measurements, work out conflicting data,
and develop views and sheet layouis.
Preliminary drawings are not made a part
of the HAER collection at the Library of
Congress. However, elecirostatic copies
may be included with field records in those
cases where considerable reconstruction
was Jong or other procedures used which
cannot be conveniently shown in the final
drawings. If HAER office stafi cannot
make a field visit, "m progress” diazo
copies of your preliminary drawings
shouid be sent to the HAER office
periodically for review, especially before
final ink drawings are begun.

Eirher vellums or sheets of mylar cnt from
2 yoil may be used for preliminary
drawings, though mylar is the better
materiai for reasons discussed above. It is
strongly recommended Lhat preliminary
drawings of deck plans and profiles be
drawn as single views, regardiess of
length, rather than drawing them in scveral
pieces {as if Lo pui them individually on
HAER drawing sheets or other similar size
media}. This ensures that curves will be
fair and that any future sheet divisions will
match at cut lines. Long centerlines can be
generated by strelehing a piece of strong,
fine thread as a guide for parallel bars or
stainless steel straightedges. (It is best to
put such reference lines as well as grids on
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the backs of sheets where (hey cannot be
affected by erasures to linework on the
fronts.) Preliminary linework is better
done with a 4x0 ink pen {on myiar) rather
than pencii--it is easier on (he eye since
the contrast is much bener, and ink won't
smudge as badly under sliding triangles
and orher instruments. Plastic leads for use
on drafting films do noi held a fine point
well. Write down notes on the sheets as
you think of them for possible inclusion in
final drawings. Principal dimensions from
field notes should also be copied onto your
preliminary sheets so you don't have to
search for or recalculate them again later.

You may find it advantageous on large
vessels to set up one or two long drawing
boards having 4'x8" or 4'x10° sops for the
produciton of long views. Two delineators
can wotk at such a board without
hindering each other. Aboard large vessels
with complex machinery spaces, a leam
may find it beneficial, as 2 temporary
expedient, to trace Lhe general
companment layout from the full-length
view, (hen set up 2 small drawing board in
an individual compartment to work on that
particular space.

HAER DRAWING SHEETS

If your drawings are being produced for
HAER, your choices of drawing sheer size,
material, ard graphic media are rigidly
specified, due to the limils of the storage
facilities 2nd archival requirements at the
Library of Congress where the HAER
collection is maintained. (See the Secretary
of the Interior's Standards for
Architectural and Enginecring
Documentation in Section 4.8.) These
specifications are non-negotiable, and
faiture to follow them wiil mean return of
your work, regardless of its merits.

The HAER Drawing Sheef. HAER
provides Lhree sizes of polyester sheels
with a standard HAER preprinted horder
ard title block. The sheet size and actual
drawing arez are given below:

19"x24" (15 3/4" x 20 1/8"}
24"x36" (21-3/4" x 31-3/4%)
33"x44™ (31 3/4" x 39 7/8")

The smallest size is rarely used. Mixing
sheet sizes in a drawing set for a single
vessel 15 not permitted; all sheets st be
of one size.

The HAER polyester sheet is double-
matied {i.e¢. has a frosted drawing surface
on each side) so Lhat inking may be done
on either as the need arises. Reserve the
front side for all linework and labeling,
and use the back for lines grids, pochés,
and rendering {e.g. deck planks). This
way, if mistakes are made in drawing lines
or rendering cross sections of materials,
they may be easily erased without
disturbing prior linework. Most erasures
¢an be made very easily by using a slightly
moistested drafting fiim eraser. Oily
fingerprints and smudpes, which cause
freshiy inked lines to bead, can be quickly
removed with naptha {lighter fluid} or &
champis cloth without removing previously
inked lines. {Mever use acetone or aromatic
solvents like tolucne--these destroy the
drawing surface.} Solvents leave no
restdual grit to accumulate on or ¢log pen
points as some powdered drawing cleamng
products do. Ordinary rubbing alcohol
{70% isopropy! alcohol) will remove dried
mk lines from drafting films very quickly.
The drawing surface of HAER drafting
film is not ordinarily impaired by rubbing
alcohol, but the surfaces of some brands of
drafting film are whitened or removed by

® |




Measvred Drawings 4.6.5

this solvent. Test a corner of your material
before applying any solvents to any make
of drafting film.

HAER sheets should be vsed only for final
ink drawings. Prefiminary pencil work,
whether in non-photo blue or olther media
should be done on separatc malerials,
never on the HAER sheet. Aside from
studging, penci work can leave ghosts on
reproductions, and erasume of it wastes
time and damages inkwork.

Sheet Orientation. Only (wo orientations
of the HAER drawing sheet are
permissible:

1) HORIZONTAIL with title block 1o
the RIGHT

2) YERTICAL with title block at
the BOTTOM

Integrity of Borders. The borders of the
sheets may be broken when the
orienlation, scale, or presentation of a
subject particularly requires it, but this
should not be an excuse for contrived
etfects or for cramming 2 view onto a
single shect that would fit beteer at a
smalier scale, or onto two sheets.

Trim Lines. Do rot trim the mylar sheels
at the "Tri Ling" marks. The edges of
the sheets are never to be trimmed. HAER
sheets are a2 siandard size, and the Trim
Line is merely 2 guide for trimming
repraductions for presentation, not the
original sheets. Do not “star" pens on the
edges of the myiar beyond ifie Trim Line
with the idea that the edges will later be
trimmed off. Since the edges will remain,
any such marks would have to be removed
before 2 drawing will be accepted for
Lransmital,

Oversized Sheets. There will be cases
where oversized drawing sheets of specific
vessels should be made and preserved due
to considerations of scale, the needs of 2
cosponsor, etc. Oversize drawings will not
be accepied to the HAER collection, but
may be filed at the Library of Congress as
part of a separale supplementary collection
and cross-indexed to the HAER material.
Reduced or “cut up"” versions of oversize
drawings inseried into standard HAER
sheets are all that the HAER cotilection
will accept.

INKS AND DRAWING MEDIA

Inks. On final drawings, only permanent,
waterproof, black acetale mks (catban
particle bascd ones especially for drawing
on drafiing film) should be used, such as
Pelikan-T™ or Pentel® "Ceran-O-Matic”
inks. They should never be diluted for use,
because diuted ink lmes do rot reproduce
photographicatiy. Color is never used
because of the ¢osts of neproduction amd
assurance of accuracy. Pencil is
discouraged because it smudges during
drafting and bandling. Aiso pencil
drawings lend not to reproduce
photographically or electrostaticaily as well
as ink drawings do, primarily because a
consistent width and density of pencil line
is much harder 1o maintain.

Adhesive-haeked Products. Adhesive-
backed ("dry transfer”) lettering and
rendering malerizis such as Letratone® and
¥xoy® are prohibited on original drawings
submitled to HAER because their
adhesives are not archivally siable. There
were numerons cases at HAER in Lhe
1970s where dry-transfer letiering and
ather media flaked or peeled off mylar
sheets before the drawings couid even be
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processed for transmittal to the collection.
Drawings may be made using such
materials under compelling circumstances,
but only a reproducitie mylar copy may be
submined as an original drawing. Such
reproducibles must be made by a
photographic, not a diazo (blueprint},
process for image permanence and quality.
Good electrostatic or laser-prinled copies
on mylar are acceprable if line quality is
clear and image does not flake off. Poor
reprodneibles will not be accepled.

DRAFTING EQUIPMENT

Projects operated by the HAER office
usually require the drafling equipment
listed below. Most of this equipment is
widely availabile and would be needed by
anyone prodncing measured drawings of a
vessel by hand (rather than by CAD),

Drafling table {at least 36" x 60"--longer
for very large vessels}

Parallel bar or drafting machine

12" archilects’ and engineers' scales

Calculator {wilh trigonometric functions)

Triangles, ranging from 3" to 12" sizes,
in both 30°/60° and 45°/45°

Adjustable Triangles, in 8" and 12" sizes

Proiractors

Ames letitering guides

Templates with graduated sizes of circles,
ellipses, or specialized shapes

French curves

Ship curves

Adjustable curves ar splines (36" or
longer recommended)

Bow compasses

Beam compasses

Universal compass adapter {for using
pencils and pens with various
COMpasses}

Drafting lead holders and graphite leads
(2H to 9H hardness) for
preliminary drawings only

Lead pointers

Technical pens {for ink) in the following
sizes (These pen sizes vary shighty

among manufacturers):

6x0  (0.13mm, 0.005 in}*
4x0  {0.18mm, 0.007 in}
3x0  (0.25mm, 0.010 in)
2x0  (0.30mm, 0.012 in)
0 .35mm, 0.0014 in)
i {0.50mum, 0.020 in)
2 {0.60mm, 0.024 in}
2-1/2 {0.70mm, 0.028 in}
3 {(0.80mm, 0.031 i)
4 {1.20mm, 0.047 in}

BERRERERN

*rarely used

Acetate ink {(black)

Erasers {viny! or plastic for both vellum
and mylar)

Erasing shields

Drafting Lape

Table brushes

“X-Acto" Knife and blades (or equivalent)

Mechanical leitering set (K&E "Leroy”
or equivalent}

Roll of polyester film or drafiing velium

HAER polyester drawing sheets

Checking Out Equipment. Ii is good
praciice to cbeck architects’ (and
engineers’) scales apainst one another--it
occasionally happens that cne or two
scales are inaccurate and do not match the
others. Failure 1o find these
nonconformists can lead to problems when
an inaccurate scale is used with accorate
ones on the same drawing. Parallel bars
should be checked for straightness and
triangles for squareness. To check a



Measured Drawings 4.6.7

paraliel bar, draw a line the lengsth of the
bar using one edge: then mrn the bar
end-for-end (same side up} and draw
another line ¢lose to the first using the
same edge emploved earlier. Any bowing
between Lhe lines is an indication that the
bar is bent. To check a triangte for
squareness, set it on a straight parallel bar
and draw a line at right angles to the bar:
then flip the iriangle to the other side of
the line and draw a second line close (o
the first. If the lincs diverge, the thangle
isn’t square and should be discarded.

Use of Splines and Ship Curves. The
variety of sweeping curves characteristic
of vessels are usually drawn by plotting a
series of points from field measurements
and then connecting them--or fairing them
in--wilh a ship cnrve or spline. Ship
curves are rigid templates which come in a
variety of curvarres and may be nsed in
many combinations to fair in 4 series of
points. A splive can be bent to adjust to an
nfinite variety of cnrves. Older splines
were held in place by a series of weights
or "ducks”; some more recent products are
made of a series of interlocking strips or 4
mzlleable material that will hold a shape
when bent. (Some products hold shape
better than others.) When fairing in points,
you will ofien find that not all (he points
can be intersecied without intertupting 4
smooth curve, In such cases, von will have
to decide if a poiut is to be ignored
because its misplacement is obvious, or
whether a more average conrse needs to be
steered through the points to be connecied.

Equipment Clean-up and Return. HAER
equipment is government property, and all
nenconsumables mnst be retumed to the
HAER office at the project’s end. At the
close of your project, you must clean ail

technical pens thoraughly. Remove all
caked ink and ink flakes and dry out all
points and meservoirs completely (rubbing
alcohol is an excellent cleaner). Set aside
any points or other paris that are wom,
clogeed, or broken and return them
separately with a note explaining their
specific problems.

Also, all drafiling tape must be removed
from triangles, curves, templates, and
other drafting aids. Tape cement is
impossible o remove effectively after a
few months without severe damage (o the
equipment; the sum collects dirt and
makes Lhesc tools nseless. Wash (hese
items with socap and water to remove
graphite residucs and ink smudges.

Empty the graphite from all pencil pointers
and wape all openings. Be sure all bottles
are tightly capped and sealed with tape.
Properly dispose of any solvents--
Mammabies are not allowed i U1.S, mails.

Equipment should be packed fionly n
cardboard boxes and taped securely with
nvlon filament strapping tape. Always maii
cquipment via registered mail or an
express mail service, and send the receipts
10 the HAER office so the boxes can be
traced it lost. Postal regulations requirc
registered mail to be completely wrapped
in brown kraft paper and scaled at every
seam with gummed brown paper tape.

Shipment of Drawings. Drawings should
always be rolled for shipment, NEVER
folded. If inked drawings and pencil
sketches cannot be reurned personally o
the HAER office by one of the office saff
or a field team member, they shouid be
maiied via repistered ruzil in a sealed
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cardboard tube with walls at least 3/16"
thick to avoid being crushed in handiing,

FIELD OFFICE

It is strongly suggesied that a ream’s
drawing boards and other equipment be set
up aboard the vessel 1t at all possible, ar
in an office space very nearby. This
reduces time required o verify
measurameants or oblain new ones

when omissions or errors in field notes are
discovered at the drawing board.

The rolling motion of a [loating vessel
hasn't interfered with drafting in HHAER's
experience. Llectric power should be made
available for drafting lamps, along with a
convenient telephone and toilet facilities.

LINEWORK ON FINAL DRAWINGS

General Remarks. High-quality drafting
15 essential. HAER drawings should be
free of defects such as overrun or
incomplete corners, mismalched mestings
of curves and (angenis, unfair curves,
blobby or sloppy lines, irregularly spaced
crosshatching, inconsistencies in repeated
or concentric feamres, and poorly executed
leflering. An extremely wide variety of
templates and drafting aids are available
and help considerably in doing good work.,
HAER suggests that you make your own
lemplates for specialized fearures that are
trequently repeated (an "X-acto” knife or
needle files are usually all you need, in
addition to Lhe teinplate plastic).

Specilic requirements and
recommendations for line weights will
follow as drawing content and
compositicnal elements are covered. In
gensral, a wide variery of line weights

should be used to create a rich, bold
appearance. This not only results in good
quality graphics, it can be esscntial to the
reproducibility and usefulness of a
drawing. HAER drawings are rarely
reproduced full size; they are often
reduced to 8" x 10" or smaller for
publication purposes. At Lhis size,
drawings that are too delicare or timid will
lose detail. Drawings should never be
made with only a single line weight; such
drawings not only 0ok dull, they can be
very difficult for a user to read, because
they have very little sense of visual
organization; figure-ground effects can
create frustrating confusinn. Yarying line
weights are a method of peinting out
relative significance of feamres (Standard
I). By using a range of line widdhs a
hierarchy of information is created--overall
structure and form can be easily
distinguished from substrucrures and
details. Foreground and background can be
emphasized by appropriawc graduations of
line weights.

Delineators should aim to produce
drawings that are strong enough and
complete enough to stand independently
from a drawing set. Full sets of HAER
drawings are rarely published, but
individnal sheets or views olten are.

Minimum Line Width. Line widths or
pen sizes smaller than 4x0 {0, 18mm) are
discouraged because they temd not o
reduce or reproduce well. Occasionally
HAER uses 6x0 {0.13mm) lines in areas of
extremely fine detail--closely spaced fine
lines tend to read as a heavier line, but
they also lend o bleed together in
rednctions,
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Lines Drawings. HAER suggests that a
vessel’s lines be drawn with a 3x0
{0.25mm) or 250 {©).30mmn) pen, while
other reference lines are drawn wilth a 4x0
(0.18mm} pen. This way the lines will
stand out clearly against their background.

Construction Drawings. The most
commonty used hne weights range from
4x0 (0. 18mm) to 2 {0.60mm). The finest
lines are used for small dewils, joints,
patlerns, and pochés, including dimension
strings and arrows. Pens such as a 2x0
{0.30mm} may be used for outlimes and
edges of small areas and objects, while
heavier hines are used principally for major
portions of structure. Sectioned members
should always be outlined with a heavy
ling--2 (0.60mm) or 3 {0.80mmji--
depending on the drawing's scale. The 3
(0.80mm) or 4 (1.20mm) pens are used
primarily for lettering. Larger pen sizes
are available but are very rarely used by
HAER. Examples of drawings showing a
wide range of line weights appear in
Section 4.7 (Drawing Exampies).

Pochés and Rendering. Pochés and
rendering techniques are recommended,
especially for distinguishing materials in
section. Stippling can also be used o
create a sense of depth. The nse of
airbrush tcchnigues is acceptable, thouph
not much used by HAER. "Stick on”
rendering materials are prohibited from
drawings submitted to the HAER
¢ollection because of their archivally
unstable adhesives. Standard pochés for
malerials in plan and section appear in
Figs. 4.6.1 to 4.6.3 for use in HAER
drawiugs. Techniques for shadowing,
shading, aud outlining are prescnted in
Figs. 4.6.4 to 4.6.6. Conventional

methods of illustrating breaks in structute
and materials are shown in Fig, 4.6.7.

LETTERING and DIMENSIONING

General Remarks. Just as 4 hierarchy in
line weights can be used to make a
drawing more intelligible and informative,
a system of lettering sizes and line weights
can be used (o distinguish various types of
verbal information and their functions in a
drawing. In general, large lettering and
heavy ling weights should be used for
titling views {"Deck Plan," "Section"),
small lettering should be reserved for short
labels and notes appearing in the view
itself. Medium-sized lettering should be
used for importani netes or explanatory
texts. HAER slandards for letering
functicns, sizes, and line weights are
illustraled in Fig. 4.6.8. More
sophisticated lettering syslems can be
developed through using different styles of
ledering for different functions {see
drawing samples, Section 4.6).

Hand or Mechanical Lettering? HAER
accepts either hand or mechanical
lettering, but prefers hand lemering as 2
matter of training for the student
employees (he program hires for most of
its prajects, Most hand lettering on HAER
drawings is less than 1/2" high. HAER
usually produces larger letters
mechanically or traces them from samples.
Due to its archivally unstable adhesives,
transfer letteriog is prohibiled on drawings
submitted for the HAER collection at the
Library of Congress.

Lettering can often make or break a
drawing visually. Poor lettering is
distracting and may unfairly reflect on the
gnality of your documentation. If you
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cannot ietler well by hand, HAER strongly
recomnmends that you improve your
technique or use a mechanical letering
System.

Mechanical lettering must be used in
HAER sheet title blocks. See Fig. 4.6.11
for further instructions.

Lettering Styles. Sans-serif biack
lettering, whelher vertical or inclined, is
preferred for all purposes where letlering
is smaller than 1/2", Italic forms and
typeface styles are usually reserved for
larger leitering on title pages or in sheet
headings, though a careful mixture of
styles can be used in the notes and labels
on a drawing (o aid legibility and esthelics.
CAD systems can apply a wide variety of
typefaces to drawings,; serif and sans serif
feters such as Univers or Times Roman,
or simjilar biack leners are most readable.
Omamented or advenising faces are
discouraged except for title page titles.

While HAER encourages the use of hand
lettering, this does nor mean a#l band
lettering styles are acceptable for use.
Legpibility and vniformity in lettering are
paramount, especiaily on reduced copies of
drawings, and for this reason an
unembeltished block letiering style is much
preferred. Individualized styles
characterized by exaggerated forms and
stylistic aberrations are excluded, generally
because they are diffteult (o read and do
not reduce well. Some examples of
unacceptabie and accepiable styles are
given in Figs. 4.6.9 and 4.6.10. All
upper-case lettering or nixed
upper-and-lower-case lettering is
acceplable, provided that one or the other
format 15 used consistently throughout a
drawing set. All lettering in a drawing set

should be done by a singje person, or by
team members whose lettering styles are
very similar in order to mzintain a uniform
appearance. Where a lot of lettering must
be done, there may be good reason Lo vse
a mechanical letlering system, since this
aliows all team members to letler in a
uniform style and avoids burdening oze or
two individoals with the job.

Before doing any lettering {whether by
hand or mechanically} it is extremely
helpful to make vup sheetfuls of lettering
guide lines for the various letler sizes and
line spacings you will be using. All you
have to do after planning your layout is
slide a guide sheet under the draft sheet or
final mylar and ietler away. These sheets
will save a lot of time over repeatedly
constructiug and erasing individual sets of
puide [ines for every label and biurh. If an
up-to-date copy machine is available, you
may only have to draw one set of lines:
the varigus other sizes and copies cas be
made by the machine. If gaide lines are
pencilied onto the myiar, they must be
erased before reproducing Lhe drawings,
and frequently erasure thins out mk lines
in some places. This danger can be
avoided by penciliing on the back of the
mylar, but guide sheets will still save you
the iime and trouble.

Dimensioning. Sizes and weights of
rmumerals follow the same rules as
lettering, though in most cases dirnensions
need not use numerals higher than the
minimum 5/32 inch height for HAER
work. The format for laying out dimension
strings and dimensions for HAER is
illustrated in Figs. 4.6.12 t0 4.6.14.
HAER drawings are uot workisig
drawings, hence there is no need 1o
dimension everything down 1o the smallest
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Fig. 4.6.4
Line shadowing is an old engineering would cast shadows are inked in heavier
drawing convention which gives drawings lines (#2 pen or larger) than those which
& very readable three-dimensional quality. are directly illuminated. Shadows must be
Compare "with" and "without” views "feathered” on rounded feamires. The
shown here of a foredeck construction somewhat antique flavor of this technigue
plan. The line-shadowed convention seems appropriate for historical siructures
always assumes light is shining from the amd invites atiention. Use of shadowing is
upper left of the drawing (held so the not required, it is strongly recommended if
labels are "right-reading™. Edges which outlining techniques are not used.
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Outlining

Fig. 4.6.5

Cutlining is a more contemporary
techmique than line shadowing for giving a
three-dimensional aspect to a drawing. It
creates a "depth effect” by smrounding
features with heavier {or lighter) lincs in
order to make features stand ovr trom (or
fall back into) the drawing plane.

Though the above object is oot a vessel,
the use and misuse of outlining are easily
iliusirated by it. Views without outlining
tend to look "Mat" and may introduce
confusing figure-ground effects {above
left). Outlining is commeonly understood

to mean emphasizing enly the extreme
cdges and open spaces of an object (above
center), a half-baked approach that leads 1o
confusing effects as well, The handwheel
in the cenler example looks awkward
because only those parts which have
"nothing” behind them have been outiined.
The inconsistent emphasis make the wheel

appear to be in different planes at the same
time. The foot pedal is also much too
heavily emphasized for its relative size.

It is berter to outline individually the
separale components of an object or those
parts of it which lig in Jdiffereot planes. As
a rule, the most emphasis should be given
to the largest, most important or defining
pans or to those parts which lie in the
foreground. In the case of the machine on
the above right, the handwheel, table top,
motor, and pedestal are all oudined as
discrete components. Less dominating
paris receive less emphasis, while details
such as the swilch and molor parts receive
nene at all. The overall drawing is much
more readable and consistent in its graphic
fogic.

Similar rules apply o0 isomerric and
perspective drawings.
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Like line shadowing, shading is an old not o vse it on fearures where it might be
engineering drawing convention, but one confused for structure, such as barrels
used 1o express the "roundness” of composed of staves. It lends an antique
mechanical parls such as pipes, tanks, look that works very weli graphically, but
shafts, castings, etc. Care should be taken it is chiefly used for machinery.
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Lettering Sizes and Pen Weights

All drawing titles (eq FLAN 'SECTION etz ) to be a

MAXIMUM 3/8" HEIGHT,

#4. PEN
MINIMUM Y4 HEIGHT, #3 PEN

Al blurds and extsto be &

MAXIMUM Y..* HEIGHT, # 3 PEN
MINIMUM 3/46" HEIGHT, # 2 PEN

Al riores and (@bels to be &
MAXIMUM 3/i6" HEIGHT, #2212 PEN  Betow is this
MINIMUM /8" HEIGHT, # O PEN page recuiced

& approvimatel
All dimensions % full d‘m}

NO SMALLER THAN %3z " HEIGHT, #4 PEN o
EXCEPT FOR NUMERALS IN FRACTIONS adzring 5285 o P WG
WHICH SHOULD BE NO SMALLER THAN serrommsmnse
THAN 8" HEIGHT, #1 PEN MARHLIN38°rEOHT.

MINIMLS 5" REGAT, =3 FEM

AT O arvr Sontd e O 8

1"[-"-‘J(]r\"1L.|?\-1I-.'h. I'ﬂﬁ'l'[. JFEN

ABSOLUTELY NOTHING LESS THAN ¥3"

AL A B el Eetend®

HiéH CR LIGHTER THAN #0 15 T
ACCEPTABLE BECAUSE 1T i85 e T,
EXTREMELY DIFFICILT TO READ TR T A R
WHEN REDUCED TO LESS THAN SR
14 FULL SIZE! SEaearks

Fig. 4.6.8
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Hand Lettering
Unacceptable Stylas

Latlerinag Lhat i3 o Xylized, elrxgared, or badly formed
j1alls inro the unecceptable” caregory. Such Bttering does rnot
reduice wel and L ror very egiole to the gerreral publc:

TE LAND AT, FORKEP THE FAUENDA ,
HE WAS A PAMDH EMGRE FROM VENEZUELA. Tmteyg{rﬁ%%:%}}
Mo VENEZUELAN- DORN 90N, poN  Foeds

1845, ANP SUBSEQUENTLY FOUNDED TrE zontais too fugh.

THIY KECOEPIMNG PFRIJEST
H&E FIZGRAM oF THE Hrter OOMF and Ns
FECORY (HAER) T2 DRCUMEMNT O COMpressea;

INMPUSTE AL 91TEY TRESULHIUT blur when recduced
WAY COMPDUCTED BY HAEE PUES

I FLEVEET ST HCP
S ORATiRL LS Eysw
£ VARREL 1 R4? Yery eccentric;
S WATEL tiowtg hard to resd,
i su*i ST2RET 1 ¢ miech too elori-
Tonr Ak Ry ated veriically
ROV SEL (RI LN )
$ 1ty mrVst [ OARENad
T RPN WARER I UGLL W will 8l fill in
# L EAER ECELT A gn%?ewm@
1 17 {0 H’f?@f?
L LCkt ERELTING
B RN

¥ IRAT F L-OOR ?L—AN Just plain Sloppy!

Fig. 4.6.9




00000000000 00000000000000000000000000000000

Measured Drawings 4.6.19

Hand Lettering
Acceptable Styles

Accaplable styles have welli-rounded letters free of
SYUSLC exaggerdtions. Thay read easlly, are adequately
S§paced, ard reduce o % Size without blurring. Blodk,
inclined ard lower case l2tering are dcceplabe
XiDrect Lo these conaulions.

ESTABLISHED IN (884 THE EN
CHASED THE MILLS N i&af
BT 70 0 THIS WAS THE

THUE HELD WCORK, MEAS
IRECTION OF DOLKEZLAS
DIRELTOR, THE SURWEY

THE FIELD WORK., ME
R74 AND 975 BY TH
HISTORIAN. FiELD PE

RECENT OHNERS Malvc
ENGINE ORDEZED /SRON
B R EAZTORY  AND 5

THE SURVEY WAS cOSF
JTr oF LOWELL TARDL
o MERRIIACK RIVER.

This Recording and
range prograrn tod
historically significa

AT THE SMALL VILAGE ___ [mirtigum:
WORKS AFTER THE — 1) Y2letzerfaight

SMALL BLAST FURN

MEXLTILITT
1 letter helghHt

Labels ard blurbs shouwld be (aid out in percil before
inking o cheok Litter Spacing, Spelling, fvpernation,
and risual effect on arawirkg cormpasition.

Fig. 4.6.10
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Dimensiorning

1. Use either a 3x0 (0.25mm} or 4x0 (0. 18mm) pen for dimension sirings:
; o tine -
g l .
“:| - Endpoirtt
4 Conaitions:
"%’HM ARROWS

MUCH

(,ﬁ)[-_ PREFERRED!

T

this sate of kine

ACCEPTABLE :
t +

] AT ACCEPTABLE :

e
Dimervion this side o eoes

) | Tpa K
i qF WJ WITNESS |
LINES !
! =
2. Numerals should be a minimum of 5/32" in height, except for fractions, whose

nnmerals may be no smailer than 1/8" high.

3. When puliing metric measurements alongside English ones, place parentheses around
the metric figures, e.g. 12°-0" (3.66M). Afinays round metric figures o the negrest
0.01 meter!

Fip. 4.6.12
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Taken from ship BALOTOTHR, HAER b, Ch-54

Don’t dimensicn across linework! It impairs legibility.
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Fig. 4.5.13

Put dimensions outside of linework, or where there is no alternative, erase linework
Tor clarity.
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derail. Principat overali dimensions and
those of major features are all that are
usually called for (see drawing samples in
Section 4.6).

English and Metric Systems. Though (he
English system of ilinear measure is more
widely used than the metric system in the
United States, meiric hHgures are required
along with Engtish figures for principal
overall dimensions. Metric fHigures should
be enciosed in parentheses, and rounded to
the nearest .01 meter. There 1s no
requiremeni to show metric equivaients of
English lgures for tonnage, volumes, sail
areas, etc., but their inclusion may be
helpful to fuwre researchers, assuming that
the metric sysiem becomes more widely
eslablished.

Graphic Scales. In addition 10 dimensions,
all drawings should contain a graphic scale
in Lhe format ilinsirated in Fig. 4.6.15.
This format is based on traditional
maritime scales, which have been used by
numnterous authorities. Such a scale permits
the scaling of reduced copies of drawings,
and it should be as long as is practical on
the drawing shect. A less prominent metric
scale 15 ncluded to permit use of the
metric system by those more accustomed
o i

DRAWING ELEMENTS
and
COMPOSITION

General Remarks. Laying out and
composing a drawing is more than merely
stuffing a subject between the borders
somehow, and sandwiching in notes,
izbels, or scales as fancy strikes. Carefurl
planning of a set of drawings is also much
more thau an exercise in “friliy” esthetics.
A drawing is intended to store and

commuaicate mformation, and the betler it
does this, the more useful and sugeessful it
is. Drawings are necessarily selective and
interpretive about the facrs they present,
and where organizational and esihetic
considerations have been used © funher
communication, the results are highly
useful as well as elegant in appearance.,
Planning a drawing set involves numerous
elements, of which major ones will be
disenssed in this section and ilinstrated by
example in Section 4.6. Eiements arc such
things as linework, Otles, blocks of notes,
dimensioning, etc., all of which must be
considered and harmoniously combined.
{Even empty space needs to he considersd
as a sheet design element.} Organization,
clarity, and consistency are your goiding
principles. The idea is to help a user see
refationships, not only among the vessel's
parts, but also between the vessel and any
important historical, technical, or
archeological information your project
brings together.

Organization. You need to document
imporiant information about your vessel.
How can your drawing sct accomplish
this? Is the set designed to Lake a reader
through the vessel in an orderly
progression? You may elect (o use more
than one HAER sheet o record 2 deck
plan or inboard profile; are the drawings
laid out in such a way that a fature user
can ¢combine them with 2 minimum of
gffort? Is each sheet organized in such a
way Lhat 2 nser ¢an grasp the major
glements right away--linework, notes,
dimension, a scale, a drawing iabel, ¢1c.?
Are histarical notes easy o find?

Clarity. Clarity results not only from good
organization, it also invelves good
delineation, and a thoughtful sheet layout

' YXXYXYXXAZXZXEXZ AN AAA A A A A A A A A R XXX AR RN X OO
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quickly and clearly communicales its
information to the user. Will the uset’s eye
be drawn t0 (the Imponant facts you are
docementing by appropriale positioning,
delineation, or labeling, or will he have o
"dig" for help? Are imponant notes made
in teeny cramped letlering and hidden in 2
commer, or are they prominent and
positioned near the features they discuss?
Did you use arcows 1o clearly and
unambiguously point to parts you labeled?
Does the drawing of the vessel "read”
{strong graphics), or is it uninreresting
because it is drawn entirely with a 3x0
pen? Did you provide a visual key on ¢ach
sheet t0 show 2 user what part of (he
vessel he is looking at? Is the key in the
same relative place on every sheet? Is the
scale of the drawing appropriale o what is
significant to show? Did you title the
views boldly and clearly, or use a tiny
letler size and 2 timid pen weight? Did you
provide principal dimensions and iabei
important paris? Is vilal historical
information present? Can the nser eastly
find this son of information without
hunting among other sons of verbal
communication, of did you just letier
everything in the same letter size and
weight? Did you key in parts of the
historical repon or selected photographs
for the user to consult when this would be
helpfi? Bid vou remember not 10 label
across Iinework so the labeis can be
clearly read?

Consistency, Treating the same type of
information the same way sheef to sheet
allows a user to more ecasily see what is
different from sheet to sheet. It permits
him to study the vessel without heing
distracted by imponant, but secondary,
vackground information. Repeated
elemenis, such as tilles, graphic scales,

biocks of noies, should be located in the
same relative positions on every sheet--in
other words, you should always be abie to
find the sheet title in the lower fght hand
comer. {The iower left comer, or the
borlom center are also acceptable places,
but it’s Lhe consistency, not the position,
that’s imporant here.} Graphic scales
should use 2 consistent format. Notes
shouid be made in a consistent jetter size
and pen weight from sheet to sheet, as
distinguished from sheet titles, which
should bave their own consistent size and
weight.

Review, On HAER projecis, ongoing
review of drawings in the field is carried
out by the licld team supervisor. Review
of drawings is also performed by the
project manager during periodic visits, as
well as by 2 review team of specialists,
Where a umely visit by a project manager
15 not feasible, copies of preliminary
drawing sheeis should alwavs be sent o
the HAER office for review and comment,
especially before final drawings are inked.

The following pages constimte a sort of
checklist for you to use as you plan and
complete your drawings. Basic elemcnts
will e considered first, and the
composition of tille pages, lines, and
conslruction drawings later.

ELEMENTS

Scale. Choice of scale 1o which a vessel
will be drawn depends on the overall size
of the vessel and the amount of detail and
precision warmranted by her significance of
required by your project’s goais. A scale
of 1/4" to the foot has been traditionally
used for overall views (deck plans,
profiles} as long as a view could be made
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to fit on a manageable sheer size. Scales
such as 1/8", 3/8" and 1/2" w the foot
have been vsed, and drawings 12 feet long
are not unknown. However, HAER sheels
are hmited w standard sizes, hence the
longest overall view (such as an cuthoard
profile) that can be drawn wirthin (he
borders is about 120 feel at 1/4" scale,
Beyond this, either a smaller scale must be
used or multiple sheers. There is no
requirement {0 maintain a single scale
thronghout a drawing set, but
disorientation cant be kept to & minimum
by at least drawing deck plans and profiles
at the same scale. Midship sections are
genarally drawn at a scale owo or three
times larger than plans and profiles.
Cermain views for a very large vesse! may
have to be drawn Iwice: once at 4 small
encngh scale to give the reader the overall
appearance on a single HAFR sheet, then
the same view at a larger scale broken up
over several sheels 1o presenl more
detailed coverage. Details should be drawn
at larger scales, e.g. 1/2", 1" or 2" to the
foot for 1/4" scale profiles, and 3/4",

1 172", or 3" 10 the foot for 3/8" profiles.
Some types of detail, such as molding
profiles of joinery, may need to be drawn
full size.

Mulli-sheel Views. Deck plans and other
views which bave to be broken up over
two or more sheets can be handled a
number of ways. Since vesscls consist of a
mumber of imporlant conlinuous cnrves,
there is considerable advantage to drawing
a single view {such as a lines plan, deck
plan, or inboard profile} in preliminary
form as a single oversized drawing on a
sheet cut from a roll of drawing material.
A photographically reduced copy shoulid
then be made to a scale small enoneh to fit
a single HAER sheet before cuning the

Jarger drawing up for racing onto HAER
sheets. (The same method would apply if
you are using sheets inrended for other
depositories.) The reduced copy is then
used as a base for inking the overall view
onte 3 HAER sheet. In some cases, an
oversize final ink drawing done on roll
marerial should be made. It may then he
preserved (see Oversized Sheets on p.
4.6.3), and a same-size photocopy cut up
and spliced into smaller sheets, or the
original itse!f may be cut and spliced. If
smaller sheets are 10 be submited o
HAER, spliced sheets will have 10 be
photlographically copied same-size
{including HAER borders) onfo a new
sheet of mylar, since neither tape not other
splicing materials have archivally stable
adhesives. Before cutting np 4 final
drawing, however, consideration should be
given to making a same-size photographic
copy for use by the vessel owner, and a
copy reduced enough to fit into a single
HAER sheet for the overall view. The
photographically reduced view can be well
worth the money in terms of the time it
wonld take your team to redraw it at a
smaller scale, unless the reduction is §0
extreme that small details bleed together.
In the lateer case, the view should he
redrawn and simplified at the smaller scale
for increased clarity.

All reduced and same-size copies should
be checked for scale distortion.
Photographic copics made on drafiing film
with a negative and lithographic copy
camera (found primarily in reprographic
firms) are the most reliable. Other types of
camera may distort upevenly {e.g.,
streiching at the ends or in comers).
Electrostalic copies usually show scale
distortion in the direction the drawing
travels through the copying machine,
information. They may make a historical
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The type of graphic scale shown above
{reduced} is adapted from a style widely
used by marine dmftsmen and recorders
until the early 20th century. Since it seems

Measured Drawings 4.6.27
Graphic Jcale
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Scale in Meters

Fig. 4.6.15

and is very useful for scaling enlatged or
reduced copies, HAER sees no need to
intmduce any new standard. The only
addition made is 2 metric scale below the

i1l
Z’.’G M.

o have acquired the status of a standand English one.
= ; t
| BF 4
nWi
A
Fig. 4.6.16

To produce this type of scale, seven

evenly spaced parallel lines are drawn for
the English scale, and then marked off in
1-, 3-, or 10-scale-foot intervals. When a
scale foot is divided by the "V" figure
seen above, the diagonal lines intersect (he

horizontal lines at twelfths of a foot

(inches). The metric scale nced only be a
marked off in 1- or 5-meter intervals.

HAER strongly recommends that scales be

drawn the Fuli width of the view the scale
accompandes (profile, plan or sectiony for
greater ease and accuracy In marking and
using reproductions of drawings (see
Drawing Examples, Section 4.7). Short

scales intmduce larger scaling errors than

long ones. Now Lhat the subdivided foot
interval is to the {eft of Lhe zero point.
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Measured Drawings 4.6.29

though some newer machines have
precision adjustments for distonioniess
copies.

Graphic Scale. The format for the graphic
scale is covered in Figs, 4.6.15 and
4.5.16, however, the scale should be
located near the boniom of each sheet, and
should be approximately the same length
as the view it accompanics.

Sheet Titles. Every view must have a tiile:
“Outhoard Protfile," "Main Deck Plan,”
“Section - Station 3" ewc. This title should
be clear and thorough, s0 that there is no
ambiguity as to what is meant. Letiering
should follow the sizes and weights miven
in Fig. 4.6 8. Titles may be underlined o
add visual emphasis, and they should be in
a promunent place on the sheet.

Diagrams. In views reqniring multipte
sheets, it is very convenient to mnclude a
smail diagram near the sheet title showing
what i3 being portrayed about the vessel
and where (see Fig. 4.6.17). The entire
vessel shonld be drawn schematicaily at a
very small scale, and the porlion appearing
on the particnlar sheet emphasized by
heavy lines or shading. A similar approach
shonld be taken when drawing parts of
strucrural or mechanical systems, %0 the
place of each part can be shown in erms
of the whole.

Blurbs, Notes, Labels, and Keys, Blurbs,
notés, labels, and keys used in drawings
should be composed with the assistance of
the weam historian. This will ensure that
mmporiant informatien 15 conveyed and
proper terminology used. HAER
delineators are not expecied to be writers
who know all the ins and outs of vessel
construction and lerminology, but between

themselves and other tsam members, all
are responsible for seeing that verbal
information in the drawings has a
professionai, scholarly content and is
graphically integrated into the sheet
design. Specified lertering sizes and
weights are given in Fig. 4.6.8.

Blurbs. In general, blurbs should be
limited in length and contain only the most
imponant facis and observations. They
aren’t intended to be a substirute for the
historian’s report in their depth. They
should aid the drawing in documenting and
interpreting the vessel. The longest blurb
in a drawing set is likely to appear on the
title sheet as a brief history of the vessel
with a satemem of her significance.
Connected with this should be a project
credit statement listing sponsoring
oTganizations, team mempers, volunteers,
and special acknowledgements. Operations
of eqnipment might also be described in a
blusb when such equipment is drawi.

Noles. These are generaily condensed
remarks consisting of a phrase or brief
statement used Lo snpplement graphic
information. They may make a historical
statement, describe a material or function,
give perlinent information on a piece of
mechanical equipment, call atestion to
important gualifications or field conditions,
record bibliographical data, make
observations, point out mportant
speculations, or account for the accuracy
ef questionable-looking fealures in a
drawing.

Label and Keys. These are essenually two
differ=nt methods of citing or describing
ditferent paris of a vessel or feare of
your drawing. They may be used
separaiely or together as the graphic
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design or available space on a drawing
require. Keys with number "lags” are most
often used when the number of pants or
elements (o be cited within a given space
i$ t00 numerous o label outripht without
obscuring large portions of the linework or
crowding the space with verbiage. Labels
are used where the number of things 1w be
described is few and there is ample space
to accommodate verbiage. Often drawings
will permit labels for some things, but
mmerous other tmportant elements will be
oo highly concentrated to label without
using keys; hence, both systems are used
(see Fig. 4.6.18). Generally a label or key
ciiation is no longer than & word or 2
phrase. Names and descriptions should be
&5 Concise as possible; be sure to include
both Iocal and general terminology where
variant terms for shipboard feamres are
used. Avoid lettering within the linework
of a drawing whenever feasible. If it is
inescapable, care should be taken never o
igtler across linework without first erasing
enough linework to provide adequate
space. In alt cases, Jettering and numeral
sizes should be Jarge encugh 1o be clear
and legible when reduced for publication.
Be sure to follow the requirements in Figs.
4.6.8 tn 4.6.10,

Arrows. Arrows should be used for
clanty’s sake when simple location of a
label or tag near a feature does not resoive
ambiguities.

Below is a checklist of subjecis to keep in
mind for noies. Some ilems and gquestions
may require the assistance of your review
team or 2 specialist,

MATERIALS

The woods and metais used in your vessel
shonid be properly labeled. In many cases,
an exact determination may not be abie o
be made wilhout expert examinalion, or

members may be hidden or painfted.
Guidehooks exist for distinguishing the
more conumon species of wood {see
References and Resources, Section 4.7),
but some kinds of melals may be difficult
to tell apart withoui chemical sests, or
knowledpe of (heir function. If 2 material
15 unknown to you, do aet forego labeling
it altogether. You may say "wood, species
undetermined, " or "non-ferrous metal” if a
metal is clearly not irvn-based, but ils
composition has not been established.
"Brass or bronze" is an acceptable label if
yon cannot determine between the two.

WOODs

The woods used m building 2 vessel may
come from aimost anywhere. Sometimes
they are a function of the region in which
the vessel was buiit; in other cases, waoods
miay have been ordered from other areas,
or have been on hand when the vessel was
repaired at a point far from where she was
launched. In general, however, Douglas
Fir (Psendotsuga menziesii) 1s & common
shipbuilding wood on the west coast, white
oak (Quercus alba) in the east, yellow pine
{Pinus palustris or Pinus echinata) in the
soulh. Because of the variances in regional
English terminology for woods, it is best
10 pin down the Latin holamical name for
the species in your vessel. Even if you can
only identify the species (e.g. "Pine") but
not the variety withont professional
assistance, the Latin species designation
should be given {e.g. Pinus spp. for "pine
species"}.

METALS

Some commoen melats and alloys are very
gasy to distinguish by the color of the bare
metal {iron, copper, azluminnm, yellow
brass, red brass, bronze, ewc.}, but it can
be very hard for a tayman to distinguish

between some hrasses znd bronzes, or
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wrought iron and steel. (Yellow brass and
bronze are distinct copper ziloys, but both
have a yeliow color}. A magnet can be a
handy thing for testing painred feamres for
ferrous or nonferrous metal content, but it
won’t distinguish between cast iron,
wrought iron, and stes!l. {Most stainless
stecls are nonmagoetic.) Wrought iron,
grey cast iron, and stcels are distinguished
from each other by their strucure. Grey
<ast tron {as opposed o some cast
malleable irons) is crystalline and britie.
Wrought iron has a fibrous structure due
1o inclosions of slag in the forging
process. Steels are iron alloys, which are
not usually brittle and contain no siag.
When corroded, the fibrous stucire of
wrought fron stands out immediately; cast
iron and steels tend to pit-—-cast ron to a
much lesser extent than steel. At present,
the termn "wrought iron" is oflen used
incorrectly for forged or hot-roiled mild
steels, Wrought iron was used extensively
in the i9h century, and was graduaily
replaced by sleels berween the 1860s and
1900s. The function of an Object may be 2
clue 10 Us composition: castings of zing
are often fasteued io steel hulls to retard
glectrolytic cotrosion of the sieel; cast iron
is used for old galley stoves, cylinder
blocks, and machinery frames; wrought
iron for forged hitings like mast rings,
trestles, and other parts of rigging; brasses
and bronzes are used extensively for small
fitings exposed to the weather. Lead may
be used in sheets or castings for various
purposes; its relative softness and grey
color identify i# readily.

Scantlings. A lst of the dimensions of
strucrural members is called "the
scantlings”--it can aiso be used to indicate
materials. Scantlings should appesr on
mbeoard profiles ot sections of vessels.

Even if documentation is being carried no
further than lines or deck pians, scantlings
should appear on the drawings somewhere.

Paint Colors. HAER documentation is all
biack and white, so some verbal means of
recording color is essential. [t is best o
borrow or purchase a Munseil Book of
Color and cite colors by their Munseli
Color Mumber. Color descripuons (bright
1ed, dark green, sky blue, yellow ocher)
can be fairly subjective, but in a pinch
they are better than nothing. Coniemporary
market terms {Charleston Green, South
Bay Yellow) are virtuzlly useiess,
especially to fuwre researchers.

Alterations. New features, major repairs,
or significant alierations should be pointed
out with notes. Dates should be inciuded if
they can be delermined. If 2 precise dae
or year is not available, it may be possible
to "bracket” a fealure’s age. Suppose you
have two photos, one dated 1890, the
other 19035, and no data for the years
between. A feature such as a new deck
house appearing in the 1905 photo could
be iabeled as "Added between 1890 and
1903, based on available histonical
photographs. ” In some cases, new
materizis may be graphically distinguished
from old by poches.

Prior Documentation. Are you presenting
older documentation {drawings, written
data, lines from half-models) which you
are only adding to or modifying? This
should be clearly indicated, with
references and locations given for the
earliar documentation.

On-paper Reconstractions. Scurces used
in reconstructing a vessel or s feamres to
original conditions or a specific point in its
history should be cited as fully as possible
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In a convenient area of Lthe drawing. This
aprlies to old photographs (source? date?
owner? photographer?), written materials
{diaries? log books? published sources?),
oral sources, and drawings of all kinds.

Archeological Evidence. Clues to earlier
features or patterns of use shonld be cited
when significant, Sockets, holes, paint
ridges, splices or patches, notches, and so
forth may all be indicative of earlier uses,
structure, [ittings, or machinery.

Field Procedures, Imporant goals or
methods of your field procedures should
be inclnded wheve they explain how you
derived certain information or omitted
particnlar featres or parts of a view.
“Inaccessible” should be labeled in areas
where siructure cannot be drawn; if
something has been inferred, the inference
must be stated. "Omitted for cladty”
should appear when snme extant feamarc is
unexpectedly dropped from a view in
order o show something else. (Is there
some other portion of the documentation,
such as a photegraph, where the omitted
feamres may be seen?) Standard detaiis
should not be summarily omitted, at least
not without mentioning where they may be
fonnd--standards change, hecome obsolete,
and may be obscure in funire centuries.
Eror tolerances (" +...") shonid appear in
averall dimensions, and estimates of errors
n nNoLes,

Machinery. Note the manufacturers, dates
of construction (or patent dates), capacities
(horsepower, watts, gallons, Lons, eic.),
model numbers, serial numbers, cylinder
bores and sirokes, and other vital satistics
of existing machinery. Such information
may be cast ino frames or be found on
builder’s plates. Dates the machinery was

in service might also he provided, if
available. Directions of motion {e.g.,
rotation of propeller) should be noted
where appropriate.

Biis and Pieces. Things like the following
shonld be noied as necessary:
accommodations and spaces, strucrural
elements, machinery, fittings, details of
consiruction, rizging, etc.

TITLE PAGES

Each set of drawings for a vessel will have
an introductery title sheet, which vsually
contains fonr or five things (see Fig.
4.6.19:

Heading. The name of the vessel should
appear at the top of the sheet in letters
3/4" 1o 1-1/2" high (see Figs. 4.6.21 and
4.6.22). You might consider adapting the
lettering from the bow or transom if the
style is sofficiently distinctive or ancactive
{see Fig. 4.6.23). (Remember to note on
the drawing that the vessel is the sonrce of
the letiering style in such cases; or, if you
have indulged in a hit of fapciful praphics
work which might be mistaken for
something aboard the vessel, be sure you
state that it is not drawn from anything
ahoard.} The vessel’s rig type should
appear above the name in smaller lettering
{c.g., pilot schooner, or bugeye, eic.). The
year the vessel’s keel was laid (not her
Iaunching) should also appear in numerals
smaller than the name.

HAER ordinarily supplies its teams with a
seties of cartographic lcttering style
templates for title letlering, such as
Kenffel & Esser Co.'s (K&E Leroy) No.
61-1250. Scribers are available which can
expand or condense the Jetters (change
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their height-to-width ratios) for various
effects. Helpful hints for spacing letters
properly are given in Fig. 4.6.24.

(tboard Prefile, A starboard profile
(right side elevation) is the standard profile
to show of a vessel, and for title page
purposes, a small scale is snitable. In some
cases, advaniage might be taken of this
small scale profile to show the vessel in its
original conliguration, assuming that it

present condition is different and that you
can document the original conditions
through photos or other sources. A note
covering such sources should accompany
the prafile, along with a graphic scale.

General Description. The dala listed
below should be inclnded on the drawing.
Dimensions and other information from
offictal descriptions should be clearly
labeled as such, and a complete copy of

Tak4n from Dam Ho. 4 Kydooelestic Plant, HAER Ko, WW-2T, Sreet 2 of 6

2 miles
e e

, h Y L]

Drovn and reduezd from USGS 7,4 min, series; Shepherdstown, Hm#mmm

Fig. 4.0.20
Location Map
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litle Page Feadings

PILOT SCHQOONER

ALADBDAMA
1926

Heading Conlent and Lettering Sizes.
Title sheet heading should countain at least
the firs three and possibly as many as all
live elements listed below. Recommended
lettering sizes are included. All letlering
must be in ink; (ransfer lettermg is
prohibiled because of its nnstable
adhesives.

1. NAME OF YESSEL in leners 1" w

1 3/4" high, ALL CAPITALS {in most
cases this shonld be the most prominent
historical name of the vessel; no secondary
names should appear here).

2. YESSEL’S RIG (e.g. schooner,
barkentine, efc.) in letiers 5/8" o 1" high,
either alt capilals or upper and lower case.

3. CONSTRUCTION YEAR in rumerals
3/4" o 1 1/4" high, always smaller than
Lthe vessel's name, lacger than the rig
designation.

¥~ TR EEH

4. YESSEL’S LOCATION (city and
stale, no councy) in letrers 3/8° to [* high,
all capitals or upper and lower case. The
location should only be added to the ade
heading if the vessel is permanently
located as part of a museum coliection,
abandoned on shore, ete.)

5. CORPORATE OWNER {c.g. White
Star Lines, New Jersey Central, etc.} in
letter 3/4" to 1 1/4" high, ail capitals or
upper and lower case. {This should be
added only if the vessel was built for or
spent most of her career wilh this owner
under her name as given in the title sheet
heading; it maybe omitred if space on the
sheet is too tight. Corporate logos ot
Jetlerhead styles may be used here, but you
may have to check with the company or its
successors for permission to use them. An
unobtrusive note should always appear on
the sheet acknowledging sources for such
graphics. )

Fig. 4.6.21
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Fig. 4.6.22
i 1897
Lettering Styles. Block Roman (seril) lettering and Esser {K&E) Leroy No. 61-1250
i5 strongly recommended, and there arc {Canogeaphic) are used by HAER (see
TUMETOus varianons to choose from. You may Wawena heading above). Noti-Roman lettering
irace cnlargements of existing styles (transfer is acceptable only if i is adapied from
lettering, letterheads, photographs, eic.) or something closely associated with the vessed
base the style on nameboard rubbings, Failing {see Reporier helow). A note should appear
these, large lettering templates such as Keuffel s1ating the source for the lettering.
ERPORTER) m«
Hamepnard anlarged as example for title lettecang Eram profiie of Ship REPRTER, HAMNS M4, 25T, Elwet 2 of 2
Esthetics. Ap amateurish appearance should be aredas between letters faitly constant.
avotded; if you cannot construct Jetters well, Sometimes the minisnum for this area is
you are urged 10 trace existing styles or use dicrated by adjacent letters with a lot of space
iemplates. Pay attention o letter spacing. between them, such as 2 K or an L preceding
Consistent spacing is achieved by keeping (he an A.

these spaces govern spacing
of other letkters

R B
WILLIAM BISBEE

so0 crowded Eoo crwded)

WILLIATM BISBEE

betker spacing

Fig. 4.6.24
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the descriplion included with the historical
report. The official length and other
dimensions frequently bear little
resemplance to a layman's idea of length,
since the official figures are the producls
of rule book formulas. See the seciion on
admeasurement in Section 4.9
{Appendices) for 2 farther discussion and
resources on this subject.

Official nomber (if applicabie}
Designer/builder
Place built

Dimensions:

Length (if able, specify whether on
deck, at water line, etc.)

Beam {maximum width of main
deck}

Breadth {maximum width of huli}

Depth {(define)

Drafi

Tonnage (note whether registered,
net. pross, displacement}

Rig:

Number of masts

Sail area
and/or

Number of Engines (inciude
horsepower, shaft
revohutions, ¢ylinder sizes)

Boilers

S{atement of Significance. A brief
historical account of the vessel should be
given, noting Lhe significance of the
vessel, and highlighting imporiant aspects
of her history up to the present (inchuding
ptace of recording}. It should comain the
essence of the formal historical repon and

ot rin more than 200 to 400 words,
depending on space.

Project Credit Statement. A project
credii statement must be included, listing
the names of all organizations
cosponsoring Lthe preject, leam members’
names and affiliattons, and any special
conlributors or acknowledgements. A
model for use by HAER (eams on their
documenlation appears below:

THES RECORDING FROJECT 15 PART OF THE
HISTORIC AMERICAN ENGINEERING RECGRI
(HAER), A LONG-REANGE PROGRAM TO
DOCUMENT HISTORICALLY SIGNIFICANT
ENGINEERING, INDUSTRIAL, AMND MARITIME
WORES IM THE UNITED STATES, THE HAER
PROGREAM (5 ADMINISTEEED BY THE
NATIONAL PARK SERVICE, (1.3, DEPARTMENT
OF THE INTERIOR. THE _{oame of project)
RECORDING PROIECT WAS COSPONSORER
DURING (THE SUMMER{S) OF {ycars) | BY
HAER UNDER THE GEMERAIL DIRECTION OF
[ROBERT J. KAPSCH], CHIEF, AND BY _{list of
all cosponsors)

THE FELD WORK, MEASURED DRAWINGS,
HISTQRICA{L REPORTS AND PHOTOGRAFHS
WERE PREPARED UNDER THE GENERAL
DIRECTEOM COF [ROBERT J. KAFSCH], CHIEFE,
HAER, AMD BY _ (name} ., HAER PROJECT
LEADER . THE RECORDING TEAM CONSISTED
OF _{pame} ., PRINCIPAL HISTORIAN [ANIVOR

TEAM SUPERVISOR],_ (pame} , AMID _nmamu) |
ASSISTANT HISTORIANS; _{namne} , AND _
{ramej___, DELINEATORS. FORMAL
PHOTOGRAPHY WAS DONE OY _{game} |

The affiliations and professional slas of
the bistorians and dehineators should be
included as appropriate {c.g., name of
university, museum, or other organization
from which the person came, and whelher
the person is a historian, naval architect,
engineer, shipwright, architect, student,
volunteer, eic.). Obviously the credit
statement will be different for non-HAER
sponsored projects.
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When laying out and letlering long blurbs,
it will be in the interest of time to letier
Lhe entire text on velium as 2 single
column whose widdh is (he same as the
colemns an the title sheet, using the spaces
between paragraphs as “breathing” spaces
whea the number of text Jines do not
divide up evenly among the columans.
When everything is in place, the text can
then be traced onto ihe mylar fitle sheet.

Location Map, Inciusion of a location
map for the recorded vessel is a matter of
judgment. Is the vessel 2 museum ship or
2 hulk? In this case she is probabily
permanentty located, and a map would be
approprizie. Is she in private hands and/or
m active service? In this case, 4 map may
be misleading, since the vessel may be in
several places, or may even be soid o new
ownets. A texmal citation about where she
was recorded is probably sufficienr for (he
title sheet, More detailed information
concetnung the project’s circumslances,
addresses of owners, etc., belongs in the
tield report or the written history.

In any case, a locatior map shonid be
clearly and boldly delineared, showing
major geogrephical and political fearures,
with the vessel’s location clearly indicated
{sce Fig. 4.6.20). Major roads, cities,
state and couniy boundaries, water bodies,
¢tc., should be shown. Additional smaller
maps or diagrams showing Lhe vessel's
location with respect (0 2 state of region
are usehul for obscure iocations. The UTM
{Universal Transverse Mercator)
coordinates should aiso be given for the
vessel. These can he easily derived from a
recent U.S. Geological Survey topographic
map. See Section 4.9 (Appendices) for
funther information about UTM
¢cpordinates.

Index to Drawing Set. This should only
be necessary for seis of 10 or mere sheets.
An index on the title sheet does a lot 1o
help a user locate & parlicuiar view--he
doesn’t have to fumble through countless
drawings trying io find what he wanis,
Sels with 10 sheets or iess are not a
burden to search through, so 2 sheet index
here is more of 3 kindiy convenience than
a necessity. If for some reason an index
cannot be incinded on the title sheet due wo
pricrity of other information, you siill
need to indicate on the title sheet where #t
can be found (e.=., "Index: sce Shoet 27)

LINES DRAWINGS

The following guidelines assume that your
ship fines will be lified and drawn by
hand. HAER. wili accept compuier-
generaled lines drawings, subject to the
specHications for line-weighis, notes, amd
other dems previousiy covered, as well as
those that follow. Computer-generated
picls shauld carry noles as to the software
and hardware used, as well as notes on
field methodelopy. In some cases, you
may have oppOiURMY {0 frace or oltherwise
mproduce existing lines drawings. If so,
the reproductions should ¢arry complele
source information, as well as noting
whether yon field-checked the lines
drawings against the vessel or not. Check
the drawings you have for scale and
distortions before atlempling to trace or
copy Lhem--there can be hidden problems.
The vessel may not have been accurately
buiit to the drawings, and there may have
been dimensional changes to the base
material of the drawings.

Format. The format of lines drawings has
a long-standing tradition. Archeological
investigations have shown that some
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ancient Greek boat huilders nsed
something similar to full-sized lincs
drawings scribed into the floors of their
shops for lofting and erecling their boats.
In the past hnndred years, it has become
standard 1o show three views when
drawing lines: sheer plan (huttock lines)
and half-breadth plan (water lines), both
nsually for the starboard half of the hull,
and a body plan where a common
centerline is used o show half-sections
from midships forward on the rght
(forebedy plan) and from midships aft on
the left {afterbody plan). A fourth view,
diagonals, may be superimposed on the
haif-breadth plan or shown separatzly.
Each of Lhese views takes advanmage of
symmetry {0 econnmize on space and
drawing time. This same standard is
followed by HAER.

For some, it has also become standard
practice to make a single drawing by
snperimposing these views, probably to
save space Or permit easier cross-checking
of points on a hull between various views.
This i1s perfectly acceplable as a
preliminary drawing, if you are used to the
procednre and can avoid errors using it.
However, it is HAER's opinion, as a
program whose records are wsed by a
broad section of the public, that such
snperimposition creates confusion for all
but those trained t¢ unscramble it {see Fig.
4.6.23}. In some cases, layont and sheet
space requirements may suggest that the
body plan be supernnposed on the sheer
plan as a space-saving device {see Fig.
4.6.26). This is acceptable to HAER when
clarity doesn’t suffer. Clarity and
space-saving probably cooperae best on
long vessels or vessels whose midbody
shape changes little where the body plan
would be drawn. These cases permit you
(o omif the sheer plan where the body plan

15 inserred without losing much
information on the sheer plan {see Fig.
4.6.27). In cases of diagonals
superimposed on half-breadth plans, some
have found it helpful to draw the diagonals
counter to the waler lines, that is, wilh the
diagonal plane centerline outhoard of the
plan (see Fig. 4.6.27). In most cases, it is
best to simply keep the views separated
{see Fip. 4.6.28).

Lines to Inside or Outside of Hull? Since
lines drawings may be done to either the
inside or ontsida of a hull, a prominent
note on yonr drawings mnust indicate which
condijtion you are showing. Lines to the
inside of a mull give a shipwright an easjer
time lofiing frames for a vessel; lines to
the outside are in some cases better for
hull performance calcnlations, but they are
cerainly much easier o record m the field
from imtact vessels.

Seme lines drawings, especially for
wooden vessels, show lines drawn only to
the rabber apd deck sheer lines, leaving
ont the keel and rudder. Some inclnde not
only the keel and rudder, but the bulwark
as well. HAER requests that Lhe keel,
mdder, and bolwarks be shown, especially
if the keel bottom {¢r worm shoe) is used
as a base plane. These feamres must be
recorded somewhere in the drawing set,
and it scermns just as well o cover their
cutlines in the lines plan.

Scale. A scale of 1/4" to the foot 15 a
traditional departure point in choosing a
scale for fines drawings. In general, the
lines of vessels shorter than 60 feet should
be dmwn on one HAER sheet {3/8" or
1/2" scale). Unless it is important to your
project 10 draw on an oversized sheet {see
"Owversized Sheets,” p. 4.6.5), longer
vessels are perbaps better spiit up and
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Measured Drawings
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drawn on two or 1nore sheers. This is not a
hard and fast rule. The first concern is o
draw lines at a scale large enough for a
user to scale from with some reasonable
accuracy, but there are some important
faclors associated with this concern. If a
team has goue to the (rouble to lift a
vessel’s lines 1o + 172" in the field, it
seems reasonable 10 draw the §ines at a
scale commensurate with the level of
precision w which the job was done,
especially if you are creating archival
records. A 300-foot vessel drawn at 3/32"
scale would give a user a general idea of
the hull shape, but the accuracy with
which the liges could be reasonably well
drawn or scaled at that size is probably no
better than + 3" (scale} at best, even if the
field work was done to + 1/2". A larger
drawing scale would permit a higher
degree of precision. On the olher hand if
you are recording a dilapidated mlk whose
lines are really the result of considerable
comjecnure, it is silly o draw the lines at a
large scale and claim a highly accorate
mepresentation of that panicular vessel's
hnll. The concem for precision 15 not so
much that the vessel could be
reconstructed from the lines--sections and
frames are lofted full-size when building a
vessel, and any irreguolarities in lines
drawings are taken care of at that time.
Recovery of daia from drawings with a
precision that 15 representative of the field
work (and vessel significance) is the
primary coucern.

Layout. [t makes little difference whether
the half-breadih plan lies above the sheer
plan or vice versa, just so they are not
superimposed. Diagonals may be drawn on
the half-breadth plan, or separalely if
desired. Other daia curves, such as curves
of area, curves of buoyancy, etc., are not

required, since they can be derived from
the Hnes dala. However, they shouid be
drawn if they are needed to bear out some
poim of significance discussed in the
historical report.

Body Plan Measurements. The body plan
of a vessel must be accompanied by a table
of body plan measurements {see Fig.
4.6.30%. This type of table is sometimes
referred Wy as a table of offsets, which is
ordinarily used in lofting and shows
measurements to the inside of the hull
surface. A table of hull measurements
describes the cnrve of each section or
slation by means of a series of rectangular
coordinates, Measurements are scaled for
the 1able from the body plan and are taken
along the water lines and buttocks shown
in the lines plans. Horizental
measuremeuts, or half-breadths, are aken
[rom the cenrral buttock plane, while
vertical measurements, or heighls, are
tken from a base plane. All dimensions
stould be shown in feet, inches, and
eighths of an iuch; that is, -7 1/2"
should be represented as 8-7-4 (1/2" =
4/8"). Blank spaces where no figures apply
should he struck through with a diagonal
ling or an "X" so users will know that uo
figure was inadvertently omimed. The lable
should always be accompanied by an
estimate of the figures’ accuracy, and
notes for both common and any unusual
conditions (for example, you should note
whether the measurements are to the inside
or outside of planking, and whether your
fines are direct from the vessel, or have
been commected or reconstructed). See Fig.
4.7.4 for an example.

How Many Stations Should Be Drawn?
Technically, a vesse!’s hull shape could be
recorded by lifting and drawing her lines
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at any number of swattons, the more the
better. (The number of stations drawn is
not necessarily (he same as the number of
stations hifted.; However, beyond a certain
point, you don’t gain that mnch more for
all the added effor. Some lines drawings
made for construction purposes may show
a hull section at every frame {resuiting in
as many slalions as the vessel has frames)
so (hat the drawings can he usced for
iofting. Others will show hull sections
placed as hull shape and economy of time
indicate {see Fig. 4.6.31). Those who wish

hydrodynamic studies} will chgose stations
according to "Simpson’s Rules,” a method
used worldwide for hydrodynarnic
calcularions. Which approach you
take--shape or hydrodynamic--may be
dependent on your cosponsor’s needs,
significance of the vessel’s hull, or other
1ssues best discnssed with your review
team. However, both metheds record hull
shape, amd ali other things heing equal,
HAER strongly suggests that your choice
of stations be governad by "Simpson's
Ruiles." Space does not permit a complete

[

to draw lines for calculating a vessel's
disptacement {or making other

discussion of Simpson’s Rules here (see
Section 4.8 {References and Resources).)

ALL DOMENSIONS BELOW ARE GIYEMN Y FELT, BRCRES AND
EXGHTHS OF AN INCH (See note A)
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Table of Hnll Measurements
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For drawing lines, it 1s sufficient Lo know
thai z vessel must be divided at her
floating water ine {(beiween her fore and
aft perpendiculars} into any number of
evin equal spaces that will give an odd
number of stations--see Fig, 4.6.32,
{Remembcr, if you label your first station
"0", station ¥10" is the eleventh station.)
The perpendiculars are set where the bow
(at the rabbet ling) and stern emerge from
the water at the floatmg water line. Ten
equal spaces and 11 stations is the most
common chotce, however smaller vessels
may be drawn with fewer slations, and
very large ones {over 250 or 300 feet) may

well require morc. For shape, fractionat
stations {0-1/2, 1-1/2, e1x.} shouid be
included at the bow and stern 1o better
define the hull there. You may need to set
up some additional stattons bevond the
perpendiculars, in order to record Lhe
shape of an overhanging stern, for
exampie.

Labeling Stations. Many schemes have
been used for labeling stations. Some
methods vsed letters, others numbers.
Some stamed amidships and used letters
going aft and mumbers gomng forward.
HAER prefers the use of modem practice,

CHOOSE STATIONS FOR SECTIONS AY INTERVALS
THAT BEST SMOW MULL SHAPE

Fig. 4.6.31
Sections Chosen to Show Shape

Y-—h___

1]

i FLOATING

1
VG

OIVIDE LENGTM OF HULL AT FLOATING WATER LINE
INTO EYEN NUMBER OF EQUALLY SPACED /NTERVALS

(18 IS COMMON)

Fig. 4.6.32
Sections Chosen for Displacement Calculations
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which seems (o favor the use of numbers
alone and to start with “0" at either the
forward or aft perpendicuiar {most likely
0 permit easy application of Simpson’s
Rules}. 1t seems easier for some w starg
with "0" in the stem so that siations read
left-to-right in the drawing, others prefer
i0 slart with the bow, perbaps because it is
the forward end of the vessel.

How Should Buitecks, Water Lines, and
Diagonals Be Chosen? The imtervals used
for buttock and water lines foliow no set
rules, though the first concern is to place
these lines where they are the most
effective in describing a huli’s shape (see
Fig. 4.6.33). A waler line planc or buttock
plane offers the best control of shape when
it inlersects the hufl surface at a near 0°
angle. Due Lo the changes a hnil's surface
goes through, the angie of interscction can
change dramaticaily along a given plane of
reference. You must choose those planes
that offer the best control of shape on the
average, and be aware that the lines you
draw will be more useful some places than
others.

There is no reguiretneny that water fines be
set at equidistant intervals; many
precedents show water lines at a variety of
inlervals, often closer together at the hiiges
of a vessel than up the sides. One water
line 15 almost always set {0 coincide with
tite vessel's floatiug water line. (You may
need to consult (he project review team
about how or where o eslablish your
vessel’s trim, especially if she is out of the
water.} In most cases, at least ane or two
water lines are shown above the floating
water line to describe the hull higher up at
the how and stern. Water lines have been
designated by mumbers {e.g2., "No. 3", by

heights above g base planc beneath Lhe
vessel {e.g., 6'-0" or 107-6"), or even by
depth beneath the floating water line. Tf
water lines are numbered, your sheer plan
should indicale their heiphis somewhere so
a user will sot have to try to scale them
trom the drawing. All things considered,
HAER prefers that water lines be
designated by thetr heights above a damm
plane set beneath the vessel. Some Foating
vessels may be histing or hogged, so the
current floating waier line may need to be
merely noled and not indicated as & water
line if corrected lines are produced.

A minimum of three buttocks is commoenly
used, almost always set at equidistant
iptervals. Moce buttocks should be vsed on
heamier vessels (sce Fig. 4.6.34). Buttocks
are usually designated by their offseis from
the vessel's cemierbine (e.g., 4’0"}, though
ather pumber and letler designations {hat
give less information about the dimensions
have been uscd.

At ieast ong diagonai should be shown. As
many as three to five have been used for
larpe vessels. There is no predetermined
mechanical formula for setring diagonals.
They are usuvally set at a vessel’s bilges or
at other places where the hull shape
changes in 2 way uot easily represented by
buttocks or water lines. A diagonal plang
should be set so it is nearly perpendicular
to the surface of the huli along the line of
its intersection with the hull. In keeping
with this, dizgonals are best set between
points at infersections of water line planes
and buttock planes as seen in a hody plan
{see Fig. 4.6.35). Diagonals arc usnally
drawn superimposed on (he half-breadth
plan, or as separate plots with their own
centciling, Sometimes they are
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Fig, 4.6.33
Choosing Water Lines Intervals

DIAGONALS
ARE MOST USEFUL
ARCUND THE FTURN
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Fig. 4.6.35
Choosimg Diagonals
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Fig. 4.6.34
Choosing Buttock Line Intervals

€X

Fig. 4.6.36
Midship Symbo!
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superimposed on the half-breadth plan with
the curves counler to the water lines.
Diagonais are noi projecied into tie
haif-breadth plan. They arc treated as if
the diagonal planes had been rolated to lie
parallel to the water lines planes (see Fig.
4.2.6). Because diagonals do not coincide
wilh the three perpendicular systems of
planes in a lines plan, they arc usuaily
given number or letier names in the hody
plan and diazonal piots.

Rabbet and sheer lines should alse he
labelad, in addition 0 water lines,
bunocks, stations, and diagonals. If your
1ines plan takes up two or more sheeus,
these fearures should be labeled on every
sheet. Other features such as (he rail top,
keel {or bug shae) bottom, etc., shouid
also be fabeled for clarity.

Midship Symbal, The midship station in
the lines should be marked with 2 midship
symbol, as shown in Fig. 4,636, {This 15
somewhat analogous t0 marking a
centeriine with "L.".}

Fairing in Lines. Eair lines arc drawn to
approximate the irue shape of a vessel,
This is done by averaging a line among
NUMETOUS points, recognizing that some
stight errors and irregularities will occur.
In general, the larger the scale used to plot
and fair lines, the more accurate the [inal
job is. However, there comes a poing of
diminishing rems on your time and
trouble for whatever increase in precision
is secured. "Fairing the Hines" net only
involves drawing a smooth curve through a
series of measnred points (see Figs. 4.6.37
and 4.6.38), it also requires you 1o
coordinate the inlersections among the
itnes in the three views (see Figs. 4 6,39
to 4.6.413. For example, if the No. i/2

section crosses the 16-foot water line in
the body plan at a point 14°-4" from the
vessel's centerline, the half-breadth pian
shouvid show the 16-foot water line
¢rossing the No. 1/2 section 14°-4" from
the centerline {see Fig. 4.6.40}. Simiarly,
if your sheer plan shows a 4-foot bunock
intersecting your No. 0 section plane
15°-0" abave the base plane, the No. 0
section 11t the body plan should cross the
4-foot bumock line at the same 15°-0"
height (see Fipg. 4.6 .41} Sometimes if will
take some effort working back and forth
between Lhe various views to bring ihe
lines nto agreemnent, especially in areas
where the hull shape changes rapidly. Use
a pair of dividers 1o compare and transfer
dimensions rather than a scale--it is much
more zccuraie. You should do zil you can
to bring about agreement without
sacrificing large numbers of points
obuained in the field {or changing the
sections faired from those points} before
beginning to alter the sections themselves.
This priority is less important if lines are
lifted with some degree of imprecision or
the hull you are recording is dilapidated. If
you have o sigmficantly alter dala plomed
from carefnd feld work of an mtact huali, it
may mean you nisunderstand how to fair
lines, or that something was missed in the
field work itself. {Piotting and checking
stations in the field can reduce the
unceriainties in such cases.}

How to Transform Lines of a Deformed
Hull inte "Original” Lines., As explained
before, it is cnstomary to draw & vesscls’s
lines without Lthe effects of age. You may
record a hull which has a 12" heg in it and
a twist to booi. Should you draw it this
way? Initially, you will have 10 do a
preiiminary set of lines showing the vessel
"as 15" before you can proceed 0 comect
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A good set of measuremenis and a
properly faired line may appear like
this. (Points measured in field are
shown here for illusirative purposes
only.}

Fig. 4.6.37
Properiy Faired Line

Don’t try to fair a curve (hrough
cvery field point. Points which do
not lie along a smooth "fais" curve
may be ermoneous. Remeasure such
pomts if possible, or inspect hoil
for irregularities your drawing
seems to show.
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A properly faired line stecrs an
“averape” course among recorded
points, ignoring {or remeasuring)
an abvious erors.

-

OTHER POSSISLE
“FRAIRS LINES P

Numerous points that vary
signilicantly from each other and
from a fair curve are a sign of poor
field technique, unless the il
condition is so poor Lhat such
resulls are unavoidable.

Fig. 4.6.38
Poorly Faired Line




Measured Drawings 4.6.52
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them. Whether the "as is" lines become
part of your drawing set depends on the
goals of your project: a carefnl survey
performed for tepairs, strucmral
evaluation, of archeolosical study may
well require "as is" lines to be drawn.
Correctitg a set of lines can only be
adequately done when you have laken into
account how the deformation in your
vessel's hull came about. (This is an
excellent prohlem to put before your
review team. ) While this is not a good
place 1o digress into mull engineering, you
should be aware that many parts of a hull’s
siructure can "give" when it changes shape
over time. The deck in a wooden vessel
might siretch fore and aft while the keei,
though bent, mainlains its original length.
This can occur if the deck is more
deterioraled than the keel, or if the deck
was replaced with the hull hogged. The
bilges might bulge if the keel hogs but no
deck sianchions exist to keep the keel and
decks fixed in relative position (where
stanchions exist, you should check for
ahnonnal camber in the deck heams).
Severe local deformaiion can resuli from
deterioration, rnisplaced loads, collisions,
ele, Understanding which parts shified
{and which didn't) takes some careful
analysis. Sonetimes it 15 a4 mader of taking
sections of the vessel’s hull and redrawing
them along a trucd-up keel plas rotating
the sections until all their centerlings
coincide with a common central buttock
plane. Comparison with the lines of
similar vessels can provide an excellent
point of departure, but ultimately you must
come to grips with what's going on with
your vessel. In many cases this may
require (he services of a naval architect,
maring surveyor, or shipyard worker.

In aill HAER projects, copies of the "as is”
limes of your vessel should be cnclosed
with vour field notes for ransmittal 1o the
Lihrary of Congress, especiaily if such
plots age not part of the final drawing set.
By enclosing these things, {uture
researchers can follow your sieps more
easily In retracing your procedures.
Discussion of your corrections to a
vessel's lines should be included in your
fieid repor.

CONSTRUCTION DRAWINGS

General Remarks. Construction drawings
get you into the "nets and boits™ of a
vessel. To record the large numbers of
details lying in a vessel you must rank
them in order of importance by
significance {(historical, structural, etc.)
and plan an orderly set of views that will
present and interpret them most clearly to
someone who has never seen your vessel
before. General armangement views {plans,
profiles, sections) will give the overall
relationship of parts. Details focus on
specific things of interest. In some cases,
speclalized drawings such as shell
expansions, iSOMeLric views, assembly or
exploded views, diaprams, ot forms of
technical illustration may be necessary o
fully document the significant aspects of a
vessel. Even when money or time is very
limited, significant details should be drawn
{ar the very least as field notes with
measurements), and generzl arrangement
drawings, which give the deuails their
comtext, should not be omitted in favor of
details. Significant details should always
be covered by photography. Because
construction drawings are by nature far
more detailed and varied than iines
drawings, it is much harder w give
specific guidance in this or that case. In
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many mstances, the vessel irself will settie
options because of what you have o do to
draw 1. The drawing examples {Section
4.7} should prove heipful also. As with
lines drawings, you may in some cases
discover existing construction drawings of
a vessel which conld be used as base
drawings for further recording work, or
which may be traced or photacepied. As
with ammy older documents, such drawings
should be scaled and checked against the
vesset itself apd against the scale indicated
on the sheets. Distortions arising from
changes in the drawing sheets, or from
repraduction processes, should be carefully
looked for. Use of such drawings in any
way should he fully cited on the new
drawings, and any variations made by the
teamn documented in notes.

Scale. As with lines plans, a scaie of 1/4"
t0 the foot is a commeon choice for
construction drawings--it is large enough
to show some detai}, small enough to keep
a drawing reasonably compact. Larger
vessels may take two or mote sheets (0
show an inboard profile or deck plan at
this scale, hnt in terms of the information
content of the drawing it is berer to ase
mnltiple sheets insizad of reducing the
scale in an awernpt to keep the entire
vessel on one sheet. However, if you are
drawing a steel vessel, steei struclural
members have 2 mach finer cross section
than wooden members. Since steel
structural members won't show up weli
unless drawn at a very large scale (3/8" or
1/2"), this may allow you to draw plans
and profiles at 2 fairly small scale (3/32"
ot 1/8"}, saving typical structural details
for drawing at large scales (1", i-1/2",
elc.) on other sheets. In many cases, if a
vessel is drawn at small scale, other
drawings will have t0 be made to show

significanl portions of the vessel at larger
scales where he significant features ¢an be
studied. You may find it an even trade-off
{or betier) in terms of labor {0 draw the
enlire vessel at & larger scale, thereby
reducing the need for extra detail sheerts
even though you wili produce more sheets
for the general arrangement drawings.

Deck Plans and Inboard Profiles.
Probably the first construction drawings o
be done on your project will be overall
deck plans and profiles. In any case, you
will discover that the deck plans and
inboard profile need 1o be worked out
together, sometimes even in conjunction
with sections. Many features in a deck
plan cannot be drawn without projecting
them from an inboard profile, because they
are inclined o the drawing plane (see Fig.
4.6.42). Measuremenis fore and aft on
deck are required W construct the inboard
profle, as well as lrizangulations teken
vertical planes parafle] w the piane of the
profile. Heights (aken with 2 transit can be
invaluable for quickly Iaying out the
curves of Lthe main deck and lower decks;
they can aliso be used to doublecheck
features focated by triangulation. In some
cases, you may need o make a profile of
the starboard {or even port) sides of
deckhouses, or the profile of the inboard
sides of the hulwarks. Be sure to
remember thai featires beyond the section
piane of the inboard profile may not
project squarely into the section plane.
Cambered deck beams are a case in poinl.
Though an inboard profile 15 taken at the
center plane of z vessel, some feaures
{such as masts, ladders, anchor winches,
eic.) which lie in the center plane are aot
sectioned in order to preserve clanty.
Features that tie beyond the seciion plane
(such as the port side buiwark} should be
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shown in the inhgard profile.

Deck plans and mboard profiles are most

often drawn with the vessel’s bow to the
right on the drawing shest. An additional

inhoard profile showing the opposite side
15 warranted in only the most compelling
circumstances, FOr views requiring
multiple HAER sheets, you may find it
very advantageous to layout deck plang
and profiles as zinzle, continnous sheetrs
before dividing them up.

Sections. Generally, a midship section is
always drawn as a means of showing
internal hull strocrere in cross section (see
Figs. 4.6.43 and 4.6.44}. A scale two 0
four times larger than the overall views is
used $0 bettier show detail of strucwral
mernbers, and sometimes only a
haif-section is shown to lake advantage of
symmelry and save space and drawing
ume, 11 may be necessary 10 draw other
sections io show highly finished inrernal
parutions, machinery, special siructures,
eic. Because of Lthe upward curve of the
decks away from the midship section,
sometimes the mmediate features of the

section planc are all that 1s drawn (see Fig.

4.6 441y, The distant bow {or stern) and
other deck feamres beyond the plane are
not shown because they may fook
confusing in strict projection (objects
beyond the plane appear to float in the
air). The decision whether O oot to draw
projecied features is a judgment call best
left to team members and a review team
on & spectfic project {see Fig. 4.6.43). Be
sure o list scantlings (sirucharg)
dimensions and materials), and show the
vessel's floating waler line (scantlings may
be shown alternatively on the mboard
profile). All materials drawn in section
should be outlined heavily, and where

scale permils, they shouid be pochéd with
the proper materials symbol {wood cross
grain for wood, ele.).

QOutboard Profiles. Tt will probably save
the most {inme to de Lthe outbeard profile
afier the inboard profile is completed.
Much of what appeats in an inboard
profile ahove the main deck also shows up
in outline Or ipcation in an cuthoard
profile, and there is no pomt in plotting
the same things twice. As with the inboard
profile, the outbeard is atmost always
drawn with the bow o the right. HAER
prefers that a full profiie be shown, rather
than one drawn only above Lhe fioating
water line. Paint colors should be recorded
with Lheir Munsell color munbers, though
some investigation may be required aboard
a weathered or dilapidated vessel to find
unweathered paint samples fromn which to
work. The cailenary curves of running
rigging can be approximated by mounting
the drawing on a wall, suspending a ball
chain (the type holding rubber stoppers
sinks} between appropriate end points, and
piotting points along the chain between the
balls. The points can then be faired in with
a spline or ship curve,

The amount of detail shown in an outboard
profile is partly a matter of scale as well
as significance. It may not be strictly
necessary to stow planking seams, O the
joints of steet holl plales, However, chain
plates, davits, porthotes, hawsepipes, and
other features appeating on the hull’s
exterior surface should be drawn.

Sail Plans. Outboard profiles usnally show
all sails of a vessel fully set. In the case of
square-rigged vessels {or vessels
combining square-rigged and fore-and-aft
rigped features), the yard anms are drawn
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"braced up sharp'--that is, until the yards
Ite parailel to the vessel's centerline {see
Fig. 4.6.45). In mosi cases, it may not be
possible to show more than a dashed
outline of the s2ils, dewits of their
construction either being too small to
draw, or unavailable for recording. Most
saiting vesseis likely to be recorded for
HAER have long since dispased of their
original sails; what you may have before
you ¢ould be the 10th or 20th set, and
reflect recent sailmaking materials and
practices as opposed to ones used when
your vessel was originatly launched.
Before recording the details of sail
construction, the teamn {in consuliation with
the review team) should determine the
relative significance of these featnres, You
may end up drawing them, or recording
them photographically, or treating them in
detail in the historian’s report.

Mast Elevation. Deuiled sets of measured
drawings of sailing vessels may include
mast elevations to show the general
armangement of rigging and hardware on
each mast. The masts are usuzily drawn in
profile, with yards hraced up sharp,
though views drawn looking forward or aft
are also possible. On square-rigged
vessels, you can take advantage of
symmetry and comit the yards, sails, and
Tigging t¢ one side of each mast. In
fore-and-aft views, you mighi take
advantage of symunetry and draw standing
rigging alene on one side, rnning rigging
on the other. Same scale or larper sections
of each mast may be needed at various
ievels to show delails (tresile trecs,
trusses, eic.). Fore-and-aft mast elevations
of square-riggers may be combined with
huli sections © economize on drawing
sheets. All paris should be labeled.

Rigging Diagrams, Many people find
rigging 2 mystery, ani a nicely executed
profile, accnrate to the last brace, does
nothing to relieve their confusion. Cn
vessels of great significance, it may be
worth developing & drawing sheet which
explains in simplified terms the varions
rigging systems used aboard your vessel,
especizlly if (he drawings are likely io be
used for exhibit or sold as posters to
visitors. {These are armangements o be
worked out with project cosponsors, Lhe
review team, and vessel owner.) Pin rail
diagrams and other sorts of illustrations
can do & lot to unscrambie for others what
may be secord namure to you, as well as
provide invaluabie informalicn e present
and future generations about how your
vessel was acmally rigeed and operated.

Mechanical Propulsion. Engines, boilers,
and auxiliaries should most certainly
appear in deck plans and inboard profiles
of vessels camrying such equipment. It is
not necessary 1o section this machinery m
an inboard profile, nor is it likely that you
will need to do large-scale, detaifed
drawings of ii, unless it is extremely
unusual in nare. It may be possible to
locate existing engineering drawings of
engines and other machinery in published
sources, (rade calaiogs, museumn
coliections, and the like. What shoutd
appear in your drawings are noles covering
the mechanical specifications of such
equipment--builders, palent numbers and
dales, model numbers, serial numbers,
sizes, pressures, horsepowers, capacites,
RPMs {revolutions per minute), etc. Much
of this can be treated in detail in Lhe
historian’s repon {the drawings should
carry notes to this effect). Formal
photographic coverage should be thorough.

....................‘....0.._.“..............
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Yards with Parrels are drawn with yards
braced paraliel to ship’s centerline, pivot
point centered at mast. Mast is drawn in
starboard profie.
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Yards with Cranes or Trusses are drawn

with yards braced paralle! to ship’s
centerling, pivot point forward of mast at
the hinge. Mast is drawn in starboard
profils.
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Fig. 4.6.45
How to Draw Braced Yards in an Outhoard Profile
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If major components are missing, HAER
suggests they be restored in the drawings
when adequate information is available 1o
do s0. Photography can record the existing
incomplele conditions,

Equipment. Production of detailed
drawings of equipmemnt will depend largely
on the equipment’s significance. Panuicnlar
views will depend on the namre of the
equipment (is it 2 small boat? an anchor
windlass? a bilge pomp? & piping system?
an industrial process?). Remember to
include any available particulars or
specifications (see Notes, p. 4.6.29 and
Machinery, p. 4.6.33).

Shell Expansions. A she!ll expansion
amounts (o a Mercator map of a hull
surface. It i3 produced by ploning
measurements taken in section planes
along the hull snrface to planking seams,
plate joints, and other feamres,
Measurements and plots are nsually slarted
at the rabbet line. Once points have been
plotied, lines are faired in which
cormespond to the plank seams, etc. This is
not a drawing one can use 1o scale
dimensions for plates or planks, since
distortion has been introduced by fAattening
out a compound surface. Such dawings
may be necessary to record specialized

fearures and fastening patierns, or for use
in planning repairs.

Details. If drawn separately, specialized
constructien delails, hardware, fuings,
mings, decorative features, etc., should
be grauped carefully on sheers by type,
location on board the vessel, and scales of
the views. Avoid crowding views together,
bnt try to take advantage of symmetry if
you need to save space or avoid an
awkward-looking composition. MNotes on
significance, materials, etc., should be
included as necessacy.

Isometrics and Perspectives. Occasionally
it will save space and confusion to draw
certain fearures or details as isomelncs or
perspectives insiead of relying on two of
three orthogonal views. Some feamres
which have a complex internal structures
can be uscfully interpreted by drawing
them in an exploded view, or as an
assembly with certain pans cut away in an
imstructive manner (see Fig. 4.6.46).
Views such as Lhis are mote techoical
illustrations than measured drawings, but
they should be carefully constructed
projections based on measurements o
traced over photoeraphs rather than refined
freeband drawings. Naturally, labeling and
notes are needed to describe what is being
shown.
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Drawing Examples 4.7.1

DRAWING EXAMPLES

Intreduction. The selection of drawines
and drawing fragments in this section has
been collected from & number of sources.
Each drawing is accompanied by
comments to assist the recorder n
applying HAER guidelines for laying out
and inking HAER. drawings, These
comments address both what to do and
what nor to do.

Al the time (hese guidelines were first
prepared in 1988, HAER had oniy a smail
number of completed vessel recording
projects in its collection that could be used
for illustration. As a result, examples
were selected from the Historic American
Merchant Marine Survey (HAMMS) and
from the works of Howard I. Chapelle,
both collections preserved at the
Smithsonian Instilution. An infermative
history and evalnation of the HAMMS
program, its goals, methods, and results,
appears in a master’s thesis by James Peter
Warren (see Section 4.7 for a complele
cifation). Many of these exampies have
been replaced by compleied HAER
docnmentation, including sorne
aicheological projects.

Many commetnts have been made on
others’ efforts, either recommending
cenain methods or suggesting ways these
models may have to be adapted or
mproved to mect HAER's criteria.
HAER’s snggestions and comments are not
miended as adverse criticisms of its
predecessors. Much of this early work
should be held in great regard, especially

considering some of the coustrainis in time
and money the recorders were working
under, HAER’s remarks on graphics,
layout, and documentary discipline come
from thousands of man-years of recording
experience (albeit in nonmaritime
regsources) and from continuing atternpis to
improve its methods, HAER's poal s not
only to make precise drawings and
records, but to produce hese in such a
way that they are as informative,
thorough, and artractive as possible.
HAER is a public agency producing public
records, and hence must go beyond what
may seem to be sufficient in some cases.
Aside from strict documentary cONCerns,
HAER drawings should be able 1o do
double and triple duaty as publishable
graphics (from posters to scholarly
articles), exhibit and educational materials,
hase drawings for maintenance and
restoration, fund-rzising materials, and Lhe
like. HAER anticipates that ils records
will be a sigmlicant force in spreading and
cultivating the pnblic’s imerest in
Ameria’s historic vessels, a poal that we
believe the maritime commmuity shares.

The following section is broken down into
several groups of drawings, rovghly in the
order of views in a drawing set {sec p.
4.6.2). lines, profiles, inboard profiles,
deck plans, sections, and details. HAER
will be glad to receive any comments and
suggestions for improving this (or any
olther) section of the puidelines;
improvements will be incorporated in
succeeding cditions.
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LINES DPRAWINGS

Fig. 4.7.1

This drawing was originally made as a book illustration, not intended as docmmentation in the

Market Schooner SYLPH

HAER sense. Pretending that it was for HAER (for the sake of example}, we offer the

following observations:

Layout

Combination of outboard profile and sheer
plan works well in this case.

Drawing is compact, and relationships of
views are easily understood.

Scale 1s a very usefu! length for checking
reductions, scaling with dividers, etc.

Deck plan should be drawn separately
frem hatf-breadth plan, not dotted over 1.

Notes on vessel’s description, history,
colors, and lines plans would have been
better collected into one area of the sheet
{e.z2., lower leh} rather than scattered
about the drawing.

Linework is elegant, but too light;
structure of the vessel (e.g. rails, masts,
deckhonses) should receive heavier ling
weights. The scale is the sirongest praphic
element.

Lettering for notes is clean and {egible, but
title lettering is much too small and light

Dacumentation

Note that sections are spaced for sake of
shape, not hydrodynamic calculations.

There is no clear indication whar this
drawing is based ont. Seeing that the
drawing was made 53 years after the ship
sank, was if based on clder drawings, a
madel, a half-model, photographs, or
someone’s field notes? Are any pans
edncated guesswork? The reader has w
clue.

On what basis are the color dentifications
made?

How accurate are the drawings? One
could assume + 1/2" since the monlded
beam is given as 17'-1", but on what is
such precise dimensional informatiott
based?

Table of Hull Measurements {somefimes
called a "Table of Offsets” or "Table of
Ordipates"} is missing.
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4.7.4 Drawing Examples

LINES DRAWINGS

Figs. 4.7.2 throngh 4.7.4

Schooner WAWONA

These drawings were parl of a 1985 HAER documentation project.

Layout

Lines plans were spread out over three
sheels to accomodate documeniary noles
and show lines af a scale (1/4" = 1"-0™)
somewhat commensnrale with accuracy of
field work.

Symmetry used 1o show half-breadth plan
and deck plan together on same centerline.

Sheer/half-breadih plans have been laid ont
so that reproductions of the two sheets
may be easily spliced togelher with
extremely little loss or repetition of
information.

Delineation

Documentation

Lines and structure read strongly, though
they 1end to be overridden graphically by
the notes column and the scale.

Lettering is clear and bold; letiering for
view titles is heavier and larger than that
for labels, and labels stand cut against
linework.

Noies are organized futo colnmns; labels
on linework for bunocks and water lings
are grouped visually; arrows are used for
clariry.

Diagonals are drawn on half-breadth pian,
bnt with interrupted lines so that confusion
with waterlines is prevented.

Extensive notes record intemt of Lthe
drawing, assnmptions, relevant field and
drafiing room procednres, definition of
sheer line, and sources for reconstructled
billethead #nd scrolwork: omitied features
are noted.  Estimated dimensional ermors in
field work and in the drawing are also
noled,

It should have been plainly noted whelher
lings are 1o inside or outside of planking,
though this might be inferred from nowes

on field wethods.

"Deck Plan" would have been betier
labeled "Rsi] Plan" for all we see,

Blank boxes in Table of Offsets shonld
have a diagonal line drawn (hrough them
to show that omission is intentional, not an
oversight (even though user can check
body plan or scale {rom it).
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4.7.8 Drawing Examples

OUTBOARD PROFILE

Fig. 4.7.5

Martha's Vinevard Cat

This sheet by Howard 1. Chapelle contains a lot of detail and is attractive graphically.
Pretending that it had been submitted as HAER documentation, however, it falls short in
ways outhned below from HAER’s perspective. A photographic survey and writlen report

would mitigate this somewhat.

Layout

Sheet is neatly organized, though tables,
bedy plan, and midship section appear
somewhat crowded. In lien of attempting
to put everylhing on & single sheet, HAER
would have snggested using two sheets.

{Intrusion of gaff into wable border at top
of sheet is a nice touch, however.)

Delineation

While letiering is clear and legible,
letiering for drawing views (e.g.,
"Construclion” on midship section) are not
large enough or strong encugh to siand
out. Title "Manha’s Vineyard Cat" does
not stand ont above all other
letering--hard to [ind.

Delineation of profile is elegant, bt too
light relative o leticring and (ables.

Documentation

Note is made Lhat the boat's lines were
lifted (presumably by Chapeile) rather than
taken from a model or someone else’s
work. However, no record appears
regarding overall condition of vessel,
recording methods used, accuracy,
problems encountered (if any), other
personnel involved, etc. No note is made
as Lo boat’s builder or place she was built.
No nole indicates whether even an
unsuccessful atternpt was made to discover
these things.

Scantlings are given on midship section,
but no notes as to materials. Dimensions
of spars and sails are given, but not size of
lincs. Some construction information is
given verbally here and Lhere, but no
aitempt is made to be more comprehensive
graphically (details of rudder post tmnk or
mast step). Some of these things ceuld be
covered phoiographically, bnt much is left
for the user to assume or look up withont
helpful references in the drawing. If some
details are generic, this shonld be clearly
stated, as well as where these dewils may
be found. {Remember "User Smith" in the
year 2335 A.D. How many 20th cenmry
cathoats or books on their construction will
survive for him to study?)

A separale, deiailed deck plan would be
preferred over the dotted version
superimposed on he half-breadth plan.
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4.7.10 Drawing Examples

OUTBOARD FROFILE

Fig. 4.7.6

Layout

The sheet is laid out well. The ship fills
the sheef, wilh the scale providing 2 visual
anchor. Notes are contoured to the shape
of the drawing.

Delineation

This profile is well delinealed. Line
weighls are appropriate and well balanced.
Note that spars and hul were delineated
with heavier lines than details, running
rigging, elc.

Note the use of shadowing to help
distinguish spars from lines.

Some deck features with fine derajls hleed
together in reduction.

The graphic scgle uns the length of the
ship, making scaiing with dividers an easy
matler,

Ship BALCLUTHA

Documentation

The information scurce for features which
are no lonper extans (zails and rigeing) has
been verbally documented on Lhe drawing.

It iz alse noted Lhat most of this drawing
was produced by tracing reductions of
other drawings without stating clearly that
they are HAER drawings. No accounting
is given 2s 0 the accuracy of the
reductions ot the final view presented.

The nationat ensign should be four times
larger than shown. Since the sails were
reconstrucled, perhaps ship’s Rags should
have been displayed as well {(house flag ai
the main peak, coustesy flag at the fore
peak, and call leder flags from the mizzen
roval mast).

The present color scheme is noted, but not
pinned down with Munseil numbers for the
grey and red cotors cited. Ther2 i a
reference in Lthe drawing for historical
colors.

Overali length and height should have been
shown.
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4.7.12 Drawing Examples

OUTBOARD PROFILE

Figs. 4.7.7 and 4.7.8

Layoot

Two sheets were used for this view in
order {o present the vessel at a reasonable
scale and leave space for documentary
news. The two sheets are designed so that
reproductions may be spliced together with
ldle loss, repetition, or rearrangement of
information.

Note that the radio mast and antenna break
the drawing sheet border. This is an
acceplable way to show small elements

Lthat would otherwise not quite fit jnside
the borders. {Linework should never
extend beyond the trim line or intc the title
block, however.)

Delineation

Bugeye LOUISE TRAVERS

Documentation

The drawing reads well due to use of a
vanety of line weights andl shadowed lines.

Sizes and weights of lettering permit easy
reading. Notes are arganized info ¢olumns.
Yabels are almost never made over
linework, and arrows are used to make
positive identification of labeled feamres.

Notes clearly state that the view does not
show the cxisting conditions at the time of
field work (1986), but that decayed and
missing features have been reconstructed
and refers to the HAER record
photographs for actuai conditions. The
decision to show "corrected” views
depends on the scape of the project. In this
case, the vessel was deemed unrestorable,
znd the HAER, documentation would
becoune the only detaifed record of the
vessel, In such & case, "corrected” views
make sense, especialiy when field
photography and HAER record
photographbs show ihe vessel’s acmal
condition. On restoration projects, "as-is"
or exisiting condition (uncorrected)
drawings may be necessary in order o
guide planning and restoration effors.

Some notes are keyed to Lags in drawings,

The notes on shect 6 conlinue on sheet 7,
hut sheet 6 does mot indicate this.

Error tolerances in overail dimensions are
indicated as well as a note describing a
discrepancy between the drawing and field
measurements.

Other sheets are noled where further
information can ke found.
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4.7.14

Drawing Examples

Fig. 4.7.8

OUTBOARD PROYILE

{(see comunents on p. 4.7.12)

Bugeye LOUISE TRAVERS
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4.7.16 Drawing Examples

OUTBOARD PROFILE

Fig. 4.7.9

Layout

Accepuable. There is plenty of space for
notes.

Delineation

Linework is clean and precise, which
umplies accuracy, but line weights are
unacceplably light in full size drawing.
Negative for this reproduction was
overexposed to make lines register,
resulting in blurring. The dark areas are
where concentrations of fine {ines have
bled together.

(ass is indicated with light hatchwork,
intended to read as reflections in the
windows. A stonger effect would be
achieved by blackening in all windows,
especially when (here are so many. This,
in addition to stronger linework, wouid
make a much stronger presentation.

Wood graining on the legs of the walking
beam frame reads more as a mechanicat
feature of the engine than & material
rendering because the line weights are the
same. In his case, no wood graining
should bave been used.

View tille ("Outboard Profile"} is 2 very
suitable size and style. It might have
helped to have used bolder line weights in
the letlering.

Sidewheel Ferry JAMES M. DONAHUE

Dvcumentation

Though parl of a 15-sheet drawing set, this
sheet gives a user nothing verbal for
documentation or verification. It draws
some credibility as part of the HAMMS
survey, but by iseif it becomes simply a
pretty drawing, approached in blind faith
as accurate docomentation. The drawing
may indeed be accurate, but how is a user
10 Xnow?

Lack of writen dimensions and a graphic
scale of adequare length leave the user
wilhout back-ups for checking against
drafting errors or reproduction distortions.
Users aiso will have a hard time using the
miniscule graphic scale to accurately scale
the drawing in reproductions other than
full-gize.
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4.7.18 Drawing Examples
OUTBOARD PROFILE
Fig. 4.7.10 Tug LOU CHANDLER
Layout Dacumentation

This profile is a right Fit on the sheet, but
Lhe Jayout js acceptable. A smaller scale
for the drawing would have been necessary
if the graphic scale had been longer and
larger.

Delineation

This is a good example of a drawing made
perfectly flat by the use of a single fine
line weight. In all other respects (he
delingation is flawless--no mismarched
curves and langents, no blobby lines, no
overrun or unclosed corners. Even closely
spaced parzilel lines maintain uniform
spacing. This drawing creates an
impression of razor-sharp precision.

What would improve this sheet? Heavier
lines for edges of major feamres, or the
use of shadowed lines. Blackening in
windows, portholes, and lamp lenses might
also help make Lhe drawing more
three-dimensional, if shadowed lines don't
do the complete joh,

As with previous drawings, this sheet
gives a user no means o verify or evaluate
what he is tooking at, either dimensionally
or facmally, No verbal dimensions ate
presented. The graphic scaie is oo smail
to use reliably for scaling long dimensions,
and the user has no clue whether or not
the drawing represents the vessel as she
was at the time of recording. The
presumption is Lhat the drawing is
accurale, but all hand-measured and drawn
records are a complex combination of
measured feawres, reasonabie
assumptions, and selective represenmation,
long before such questions as restoring
damaged pans, unfair lincs, etc., come
into play.
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4.7,.20 Drawing Examples

INBOARD PROFILE

Figs. 4.6.11 and 4.6.12

Layout

Two sheets were nsed to accomodate this
view in onder to present the vessel at a
reascnable scale and leave space for
documentary notes. The two sheets may be
gasily spliced fogether with limle loss,
repetition, or rearrangement of
information.

Nole hat the view consists of three
proliles, cne above the other; each
presents informalion partially obscured or
missing in the others.

Delineation

Drawing reads weil due to nse of a variety
of line weights and shadowed lines.

Wood graining is limited smictly to
sectioned members.

Sizes and weights of lettering permit easy
reading. Yiew titles are easy 10 find, notes
and scantlings are organized into columns.
Labels are almosi never made over
Iinework, and armows are used W make
positive identification of labeled fearures.

Pilot Schooner ALABAMA

Documentation

This view shows a careful atempt to
separale existing and historical conditions,
accessible from inaccessible features, and
information derived first-hand by the field
team from that obtained from other
sources. Notes point out modification to
transom and lack of original rigging.
Inaccessible areas are iabeled and no
speculation made as to their contents.
Information derivied from other sources
{such as hull below the foating water line)
is noted.

There are some ambipuities and ¢onfusions
in the notes and drawings howevet. For
example, Note A doesn’t clarify the
species of pine used in the deck; it says
other wood species weren’t determined (in
the field? by research?}, thus appearing to
conrradict scantling note 10 where juniper
frames are noted. The wood species and
fastener sizes were obtained from the
vessel owner, but this is not wndicated on
these sheets.

Even though the vessel has no masts at
present (Note B), it would have been
useful 0 dot-in their approximawe location
using existing historical photographs and
surviving strucrure aboard the vessel (a
note referring nser to title sheet for a
restored profile might have been useful
tooh.

{continued on p. 4.6.22)

1
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4.7.22 Drawing Examples

(Figs. 4.7.11 and 4.7.12 continued)

Note C is ambiguous about positioning--is
it fore-and-afi or athwartships? Extra space
for such clarifications in notes could be
had by tuming Note G into 4 iabel and
letering it near the engine on the second
sheet.

Major features and equipment are
identified, largely with the general public
in mind. Those familiar with ships will
know a "boat davit" from an "aft
compamonway” without being told, but
part of HAER’s mission is educational as
well as documentary.

Rabbel line above keel shoutd be identified
50 Lhat jt isn’t confused for the top of the
keel in the inboard profile. Do the stations
shown above the scale correspond to lings
drawings? A user new Lo this
documentation wouldn's kaow if this were
the only drawing he had in hand.

Were the berths numbeted by the
recording team, or were the nimbers

assigned based on evidence aboard the
vesse]?

Are the engines original or not?

Many notes and clarifications might be had
from seeing other sheets in this drawing
set. Obviously it is impractical and
unnecessary to put every possible note on
each sheet, but it might be helpful w0
indicate thas other sheets shouid or must
be seen for other data. Error estimations
and overall dimensicnts appear eisewhere,
but aren’t indicated on thesc shects, for
example. It is falsely assumed that the user
will obtain or see z1) the sheets if he sees
one, although it 15 conceivable that the
inboard profile could be exhibited or
published apast from the other sheets.

Graphic scale rups the full length of the
vessel permitting scaling from
reproductions and reductions. It aiso
provides a check for distortzons which may
be introduced in reproductions.
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4.7.24 Drawing Examples
INBOARD PROFILE SECTION
Fig. 4.7.13 Ship BALCLUTHA
Layout Docuementation

Sheet 15 well organized with distinct zones
for drawing, noles, graphic scale and
location key.

it might have been more useful o place
the graphic scale directly beneath the
drawing rather than at the bottom of the
sheet.

Delineation

Labels were keyed in most places io gvoid
abscuring linework with lettering.

The varniety of line weights distinguishes
majof siructural elements from details.
When choosing line weighis, consider
whether the drawing will be reproduced at
a reduced size and copied zs this one was--
fine fines sometimes fade away.

The notes list assumptions made by
HAER, other sources of information, and
methads usaed 1o obiain measurements.

The location diagram clearly shows where
the drawn pertion of the vessel {its imto the
wihole.

References to delail sheets and
photographs show where to [ind more
information in the HAER documentation
package,

Portons of the drawings based on sources
other than field measurement have been
noted.

The height of the poop deck above the
base of Lhe keel has been piven, but not
that of the 'tween or main decks.
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4.7.26 Drawing Examples

INBOARD PROFILE

Fig, 4.7.14

Layout

Very good. Lois of moom for notes. There
15 also room for an extended graphic scale
beneath the profile.

Delineation

This 15 a good exampie of a very finely
rendered profile, though the carefully
controlled wood graining obscures the joint
lines between adjacent members. While
atrractive, HAER wonld not ordinarly
sanction the time expenditure for such
exlensive graining dnring a field project.
Cross-sectioned members must be
rendered; rendering of longimdinally
secticned members i3 optional.

The mg's wooden structure reads well, znd
line weights employed are satisfactory;
however, the engine is too weakly
delineated. Sironger line weights and
section rendering are needed 1o make it
read as beldly as the hull sbucture.

Tug LOU CHANDLER

Documeniation

As with the companion outboard profile of
this vessel (Fig. 4.7.10) no parameters are
given for approaching this drawing. The
size of Lhe graphic scale is inadequate for
scaling long dimensions from the drawing,
and no dimensions are given as a check
against misdrawn features or reproduction
distortions. The user doesn’t even know if
it was recorded to the nearest inch or
eighth of an inch.

How did the recorder of this vessel get
access to construction details of the stem,
deadwood, and floor construction? Is it
"standard hull construction™? Whose
"srandard”? Did he measure her while her
hull was being replanked, or just make an
educated guess? Did he base the enpine
section on engineering drawings in the
vessel owner’'s possession, or take the
engine apart and measure the pieces?
Notes anticipating such questions are
critical componenis in 2 drawirg. As it is,
we don’t know how much is fact or fiction
here, short of an exhaustive analysis of
original field records.

No spaces or objects are labeled. Unless a
user is well acquainted with vessels, he
may not even be able to guess where the
chain locker or bunk room are, or even
what they were called. There is something
under the wheelhonse that could be a fuel
lank, but the user isn't specifically
informed . If the manufacurer of the
engine were given (along with other
pertinent data), a user might be able (o do
exira research (0 obtain further details.
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4.7.28 Drawing Examples

INBOARD PROFILE and PLAN

Fig. 4.7.15

Layout

Conceprually, the layout is practical and
Iinteresting with Lhe graphic scale located
between the profile and plan. However,
the top of the page secems eramped, while
empty space lies below the deck plan, The
scale shonld have been redrawn lower
down or placed at the sheet bottom.

Delineation

Geod use of line weights. Nole heavier
line weight along lower edges of profiles.

Hand letering is neat, and labels do not
gbscure linework.

Armows indicate location of labeled
features.

Twe Sail Batean (Skipjack) E.C. COLLIER

Documentation

Nuoles describe conditions under which Lhe
vessel was recorded and verify that in fact,
deckhouses are not "square” in plan.

Most principal pars and materials are
identificd. Notes indicate where to look for
more deailed information.

Overall length is given. but not extreme
breadth.

Main deck planking was omitted for
clarity, but a note describes its
construction and indicates where to find
more information.

The centerboard lift chain or rod is not
shown or noted in this drawing. The nser
deesn't know if it was omitied on puipose,
Of was missing at tims of decumentation.

The figurehead, and eagie, is not
mentioned.
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4.7.30 Drawing Examples

INBOARD PROFILE
Fig. 4.7.16 Schooner NEWARK
Layout Documentation
Acceptable. Aside from problems of verification, this
drawing is overwheimingly simpiistic.
Without knowing why Lhe drawing is
Delineation simplistic, one cannot say if it is good or

A single strong line weight is used, which
relieves (he flatness slightly, but heavier

tines wonld have helped this drawing read.

Lighter lines would have been appropriate
for smail details such as door panels.

Rendering of sectioned wooden members,
surface of engine flywheel, and water is
nicely done and unobtrusive.

bad documentation in that respect. It may
be that the vessel was deemed signilicant
enough to record, but interior details were
left to a photographer o cover--but the
nser isn’t told this. If photographs were a
perfectly legitimate way to handle the
detatds on this vessel, they shouid be
referenced on the drawing.

A single overall dimension 1s given for the
vessel, which is heipfui (and required by
HAER), but the graphic scale’s length 15
inadequaie.

Principal spaces and a few feanires are
labeled {(as they should be), but no
manufacmurer is given for the engine.
Notation as {0 the engine’s horsepower and
number of cylinders is useful, but not
sufficient for HAER s purposes.

The historical note "fish reduction plam
removed in 1916" in the lower left comer
is the sor of thing HAER requires in
drawings, but the note doesn’t go far
enough. Where was it on board the vessel?
Ivd the delineator know when it was put
in? How many tons of hish could it handle
in an hour? What sorl of fish? This sorl of
nole isn’t meant o replace a detlailed
description jn a historical report or rival it
in length, but further information,
presenled succinctly, is needed.
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4.7.32 Drawing Examples

INBOARD PROFILE

Fig. 4.7.17

Delineation

A single fine weight seems to have been
used, leaving major features (such as
boiler, engine, stack) underemphasized.

Rendering of sectioned wooden members
appears haphazard. Some longitudinally
sectioned members are rendered
(deadwood, horn timber) but not others
{(keel and keelsons, decks, ew.). The scale
of the herringbone wood patiern on the
deck sianchicns is too large for the
purpose (relative (o drawing featores) and
ends up being distracting.

Title for the view is prominent and legible,
but should be bolder.

Steam Schooner EDNA CHRISTENSON

Documentalion

This sheet has verification problems like
Lthose of previous HAMMS drawings in
accuracy and reporting what the drawing
shows and is based on. For example, no
evidence or explanation is offersd as to
how inaccessible details were arrived at
{deadwood in forefoot and stern).

Major spaces are labeled, but equipment is
ignored, Notes should record the engine’s
manufacurer and year of construction,
serial mumber, cylinder sizes, operating
pressure, and rpm, eic. Likewise, the
boiler’s manufacturer, rype, and
construction year should be noted, along
with operating pressure, fuel, hearing
surface arez, and so forth. Similar
information is needed for the donkey
boiler, and steam-powered anchor winch
and careo winch engines.

With few exceptions, the delineator seems
to have chosen to show nothing behind or
before the suict cenierline plane of the
vessel. Lack of background {sides of
compartinents, hull ceiling, etc.) may be a
pood idea if s inclusion makes a
confusing view, or if it is covered by other
means {photography, other drawings) or
strucrural data is recorded in sections. It
can also save drawing time. However, the
result is a simplistic view that can fail o
capture the look of a vessel’s internal
appearance.

No overall dimensions are given. The
graphic scale does not permit reliable
scaling of long dimensions. No error
tolerances for feld work or deafting arc
given.
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4.7.34 Drawing Examples

DECK BEAM PLAN

Fig. 4.7.18

Delineation

Use ot a light line weight is offset by
exlensive wood graining of structure.
However, the overal!l impression is one of
preat delicacy.

Wood graining technique used in this
drawing is less obtrusive and disiracting
than the herringbone patiern used on
previous exampies, but it takes a
considerable amount of time to execute,

Schooner NEWARK

Documentation

The user is not verbally informed about
what is or isn’t being shown in the
drawing. The presumption is that all pars
were measured and locaed correctly, but
the user has no way of verifying this. He
does not know which if any pans of the
drawing are inferred from other evidence,
based on other records, or simply inserted
becanse Lhe delineator feels they must be
there.

Although the wood graining is finefy
executed in this drawing, there is an
elerment in it which ts more than simply
pictorial. The lodging knees show a curved
grain typical of grown knees, i.e., knecs
cut from Lree roots or other parts of trees
whose curved grain was ideal for the
strongest knees.

One overall dimension is given, but its
wimmness lines did not reproduce, 50 it
cannot be nsed Lo scale the drawing. The
graphic scaie is wo small for accurane
scaling or checking for distortion in
Teductions and reproductions.

This drawing 1s ideal for labeling pars,
giving scanilings, and making material
notes, but no use wis made of the
OppoTlunity.
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4.7.36 Drawing Examples

DECK PLAN

Figs. 4.7.19 and 4.7.20

Layout

Two sheets wete used to present the vessel
at 4 reasonable scale and leave space for
documentary notes. The sheets may be
casily spliced together with little loss,
repetition, or rearrangement of
information.

Symmetry is used 10 show 2 haif-deck plan
and a half construction {or beam) plan.

A number key system is used in

conjunction with labels 1o keep labels to a
minimum in the area of linework.

Dwelineation

Drawing reads due w use of a variety of
line weights and shadowed lines.

Wood graming of sectioned frames and
rail stanchions 15 avoided by using a
simpie graphic code to distingnish the
{rames from the stanchions.

Sizes and weights of lettering permit easy
reading. View titles are easy to find, notes
and scantlings are organized ino columns.
Labels are almost never made over
linework, and arrows are used t0 make
positive identification of labeled fearures.

A special template drilled with 2 series of
small holes corresponding o the plank
edges was puiled along a spline 0 draw
Lthe sprung deck.

Filot Schooner ALABAMA

Documentation

This view shows z careful anempt to
separaic existing and historical conditions,
accessible from inaccessible fearores, and
information derived first-hand by (he field
team from that obuained from other
sources. Notes point cut modification to
transom and areas where locations of
frames were inferred, not field checked.

Parts are copiously labeled, and the long
graphic scale permits its use for scaling
parts of the drawing and making accurate
reprodnctions.

No indication is made of ficld or drafting
tolerances, or where they may be found
for this drawing set.
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4.7.38

Drawing Examples

Fig. 4.7.20

DECK PLAN

{see p. 4.7.36 for commenIs}

Pilot Schooner ALABAMA
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4,7.40 Drawing Examples
DECK PLANS
Fig. 4.7.21 Steam Schoaoner WILLAPA
Layout Documentation

Plans are csowded, and (here is no room
for an adequate graphic scale.

Labels for views are large and clear.

Delineation

Thin partitions and walls would have been
renidered belter by biackening them in
instead of using wood praining. Materials
could be simply labeled.

Unlike so many of the HAMMS drawings
discussed so far, this drawing is loaded
with dimensions, oo many for HAER's
purposes. HAER requires dimension
strmgs and armows for principal overall
dimensions grimarily, not for repetitive or
small elements. If scaling the spacing of
windows and doors from a measured
drawing is not sufficient for a user, HAER
would ordinarily suggest he see the field
notes for further dala. The amount of
dimensioning shown here would only be
done in cases of extreme significance or if
the drawings were w0 be put o an
immediate, known use in restoration or
meplication.
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4.7.42 Drawing Examples

DECK PLANS

Fig. 4.7.22

Delinegtion

Schooner NEWARK

Documentation

Drawing appears to have been done with a
single line weight. Use of shadow lines or
a variety of line weights wonlid relieve
some of the stark flatness.

This drawing is one of the few o
HAMMS to record an industrial process
and its components aboard a vessel. Most
of the fish reduction equipment is showi,
bnt ne inlerconnecting piping or siructure.
The plan verges on the schernatic. This
may be a legnimare approach if the
missing information is supplied by
phowographs and/or written accounts and
diagrams. As it is, the drawing gives no
clue how this rednetion plani operated, and
no other records or project materials ate
cited for further reference. HAER would
not accept such a schematic plan without
exiendive photography and written
description. A schematic plan should be
copiously annotated, and probably should
include a schematic Aow diagram
explaining the fish rednction process.

Equipment is only partially documented
verbally. All the nser will learn about the
boiler {other than where it is) is that it
coniains 727 square feet of heating area.
Who made it? Does it have a return flue?
What operating pressnre did it have?
Continping on, what is the "driver"? There
is an unlebeled piece of equipment next (o
the "driver” that locks suspiciously like a
stationary steam engine, but the user is not
told shat it is. How much fish oil could
this plant turn out per day on average?
What were the capacities of the various
tanks? These are only a few questions that
this drawing should answer.
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4.7.4 Drawing Examples

DECK PLAN and MIDSHIP SECTION

Fig. 4.7.23

Layout

Sehooner WILLIAM BISBEE

Documentation

Two disparate views are juxlaposed,
probably to save drawing materials. Not
recommeided as a rule.

Delineation

‘The midship section reads far more holdly
than the schematic deck plan, but both
views could be helped significantly by the
use of shadowed lines or heavier lines on
principzl features.

Labels and other leflering bave lntle
grapbic impact and are hard to read due 1o
their smali size and light lines.

The midship section is generously
annotated with dimensions. HAER. wouid
probably have used dimension strings only
tor the exireme breadih, depth of hold,
and height from keel botlom to cap rail.
Timbers such as the clamp would have
been labeled as 13" x 14" CLAMP or
listed as scantlings. (Dimension strings
drawn by the deck slanchion aml keclsons
are oo close and can be confused with
structure.} Notes on woaod species would
have been good here as weli.

It s hard to mmagine HAER psoducing or
accepting a deck plan as schemalic as this
one except for 2 low-budget project on 4
vessel of marginal Level T or Level 11
significance whose deck features were
extensively photographed. It might be
produced to show an eatly historical plan
for 2 vessel which has since been
exwensively modified, and whose present
deck plan is receiving much more detailed
Lreamment in measured drawings. it might
be produced from a series of historical
photographs of a cnce-intact ship
combined with measurements from i
deteriorated fulk to show basic historical
features with their spproximate locations
and dimensions. All such approaches
would need exiensive verbal annotation s0
that 2 user kinows what he is iooking at
and why it is presented Lhe way it is.
Schematics can be better delingated by
using contrasting line weights, outlining,
and shadowed lines,

02O OO00000000000000000000000000O00OBOCOCIIRIINS 1
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4.7.46 Drawing Examples
DECK PLANS
Fig. 4.7.24 Schooner KOHALA
Delineation Documentation

The extreme amount of effort in rendering
wood grain in this drawing would never be
required by HAER. There are other ways
to indicale materials {labels, notes,
scantlings) that lake much fess nme to
execite. Rendering shouid be used to
¢larify consiruction. In many places here,
it defeats this purpose by obscuring
details, joings, and other linework. It
wouid be difficult to scale many members
from this drawing, even if an adequate
graphic scale were available,

1t appears that the delineator may have
been trying to indicate different specigs of
wood {white ocak, yeilow pine, Douglas
fir?) by different graining patterns. Siace
nothing is fabeled, however, a user is not
sure what woods are indicated, or whether
the variations serve only pictorial
pUIpGses.

As is the case with many previous
drawings, this one does not tefl the user if
he is looking at an “as is" representalion
of the vessel, or a partial reconstruction of
some kind. Nor does it permit accurate
scaling or dimensional verification, since
the graphic scale is too smali and no
overall dimensions are given.
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4.7.48 Drawing Examples
MIDSHIP SECTION
Fig. 4.7.25 Bark EMILY F. WHITNEY
Layout Documentaticn

Image is upside down on shect.

This image fils the sheet well, but is too
tight against top border. ¥t would be
acceptable 1o HAER to erase a short
segment of border at (he companionway
door to relieve the pinch.

Delinealion

A single line weight appears to have been
used to execute the drawing. The buikhesad
and cabin sides are noticeably fatter than
those parts which have been rendered,
however, seclioned members should
receive a heavy outline in addition to auy
rendering in oOrder to emphasize their
cross-section. As rendered here, there is
potential confusion over which members
are sectioned and which aren’t--are (he
deck beamns aud frames sectioned as well
as Lhe planking?

Lettering is a bit 100 small and too light.

Notice the good job of sizing and labeling
all structural members; no wood species
are given, however.

The graphic scale should be the width of
the image, ang some overall dimensions
given {exireme breadth, depth of hold).

The user is not toid whether this section is
an "as is” or criginal structural
representation.
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4.7.50 Drawing Examples

MIDSHIP SECTION

Fig. 4.7.26

Layout

This sheet Iries to do oo much. Because
there was not enough room for all of the
notes to appear at the side of the
drawing,they have been spread out over
the sheet in a4 way that detracts from the
overall appearance and legibility. Perhaps
this infermatien should have been spread
out over (wo sheets, or a smailer scaje
used for the midship section

The positioning of the midship section,
labels and graphic scale is good.

Delineation

Ship BALCLUTHA

Documentation

Good use of line weights and pochés.

The large letering used tor the view title
clearly identifies this drawing.

There 13 some confusion with dashed lines:
sometimeas they are used to denote a
hidden feature, sometimes to denote
modem additions.

The labels do not obscure the linework and
arrows positively identify labeled features.

Notes indicate that this drawing was based
on an original drawing, and che location of
the original is given.

Noies clearly idenrify feamires that aren’t
original.

Where possible, labels wilh scantiings are
located near the feature, although those at
the top of the sheet scem a licde out of
place.

The maximum beam is given, but no
dimensions are supplied for deck heights
and depth of hold.
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4.7.52 Drawing Examples
SECTIONS
Fig. 4.7.27 Motor Vessel ROLFE
Delineation Documentation

Very cleanly and precisely delineated, but
a trifle light. Only sectioned members ate
rendered, and the rendering job is just
right, not sc overdone that joints and
details are obscured.

This section is commendable becanse it
shows the drifts that hold the vessel
tagether, but where did the delineator get
his information? Is it accurate or does it
show just what shouid be there?

Scantlings should have been given, either
by labeling and sizing individual parts, or
by making up a able.

The joint symbols along the budock joints
should be defined, lest it be confused for a
fastener of some kind.

Fig. 4.7.28

Delineation

Delineation is excellent for a steel vessel,
where siructural members have much
smaller sections than those for wooden
vessels, Note lhat sectioned members are
sitnply blackened in, not haiched.

Rivels are omitted for clarity.

Auxiliary Schooner KATHERINE

Documentation

Scantlings should have been given, eilher
by labeling and sizing individual par1s, or
by making up a Lahle.

Rivets are omitted for clarity, but this is
not stated. Could someone confuse it,
however briefly, for welded construction”
Where should the user go in the drawing
set if he wanis delails of rivet parerns?

Rotated sections might have been shown
{as weli as labeled and sized) for built-up
frames, deck beams and stanchions.

Dimensional and structural verification
needed (fonger graphic scale, principal
dirmensions, condition of vessel, sources of
information, eic.).
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4.7.54 Drawing Examples

SECTIONS

Fig. 4.7.29

Layout

A very rational layout for this progression
of ship sections.

Delineation

Excellent linework; lettering could have
been stronger.

Schooner VIRGINIA

Documentation

While this series of sections is very
instructive and delightful, how much of the
information presented could have been
shown equally as well or hemer with lines
plans and an annotated midship section
{with scantlings)? This rype of
documentary drawing wouid only be done
by HAER if it were the only way some
unusual and significant strucrural variations
in a vessel’s hinll could be presenied.
(hherwise, there woulkd have to be some
major programmatic reasen for it {such as
a cosponsor’s need of it for exhibit
purposes}, and that reason should be stated
on the drawing as part of the
documentation.

The instructive character of (his drawing
could have been improved with labeling
and sizing of members.

Unlike most HAMMS drawings, the
graphic scale here 15 a good size for the
views given, though it is not very strongly
delineated.

|
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4.7.56 Drawing Examples

SECTIONS

Fig. 4.7.30

Delineation

Overzll impression from drawing is one of
boldness, but derails tend to become lost in
rendering. The engine 15 also {ost m the
huil structure in terms of graphic
emphasis. The engine could have been
helped to read beuler by the use of much
stronger line weights to balance it
graphically against the heavy wood
sections. If shading is going to be vsed on
machinery {see Fig. 4.5.6), intermupted,
skeichy shading lings that produce a bnsy
ook should be avoided.

The buttons in (he captain’s seat cushion
are z nice touch,

View title letiering is large and bold, as &t
shoutd be. However, labeling for spaces
and machincry pans is undersized and
doesn’t caich the eye.

Sieam Schooner WiLLAPA

Documentation

Dimensionzl and structural verification is
difficult or impossible on this section.

Scantiings and machinery specifications
should have been verbally given, or the
user wld where he can find such
information.

The graphic scaie should have been the
width of the hull to be fully useful for
scating and/or checking reductions.

'ooooooooooooooooooooooqoqopquoQppppqpqopqoj
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4.7.58 Drawing Examples
SECTIONS
Fig. 4.7.31 Steam Schooner WILILAFPA
Delineation Documentation

Compared to Fig. 4.7.29, this rendition of
WILLAPA is weaker in some ways, but
clearer. Machinery delails stand out since
they are not sketchily rendered. The hull
construction reads better singe the
cross-sectional rendering doesa’t
overpower other lintwork. However, (he
machinery, for its improved clarity, stiit
doesn’t read as well as it might. Suronger
line weights would help, and line shading
would especially heip to bring out the
mass of the water tanks and boilers--as
they are now, they only look like big
circles. The stack and ventilators could
also be strengthened by heavier line
weights.

Dimensional #nd struectural verification is
not provided.

Graphic scale is too shon o be of use.

Stack and ventilators have been
interrupted--what is their true height? A
dimension siring would help bhere, and it
isn’t time consuming to provide it

View title is very complete as to location
of section, and which direction the imape
is looking.

Anxiliary equipment and pipelines shounid
have besn identified with a number tag and
separate list of labels. Specifications for
auxiliaries and the boiier should have been
given; pipeline diameters are optional in
moOst cases.

Scantlings shouid be given, or the user
told what sheet to find dhem on.

S 0000000 |




e

; : L
. 4 :
i . : g
1 % E- !
. . B
. i
T . . - La
s | I
" »
7

el
]
1

0]

[
)
Pl
5
3
e
;
5
._...u
iy
(]
P
gy
[
rr..ﬂ
ry
—
]
[
N
:
-

WILLAPA |

HISTORE. AMLHCLY
algr

St

T

L
IE-3 3 el panr WYFL[ LRl

T

AMrTHRE AN LT | T

WORKS PROGRESS ADMIN|STRATHIN

L. B WRTLOGM AL B0




4.7.00 Drawing Examples
SECTIONS
Fig. 4.7.32 Schooner NEWARK
Delineation

Linework 1s light but legible. A fudicious
use of heavier line weights would have
helped such a schematic drawing read
more strongly.

Documentation

As a schematic representation of a fish
reduction plant abeard this vessel, this
docomentation is better Lthan no
representation at all, but why is it only
schematic? Is it a reconstruction from
memory? s it just the components and
layour that are significant, not the delails
¢f construclion? The omissions are
puzzling, and ieave a user wonderiug what
he is missing and why when there are no
explanatory notes.

Machinery is very poerly labeled. Is that a
conveyor belt we are looking at? which
way does it un? What does it convey?
how much per hour? What are (he
capacities of the Water Tank and Cooker?
Did the Cooker cook fish at any
particularly special temperaure? Where
did rhe goods on the conveyor go when
they got to the top? Many of these
questions could be answered by
appropriatc labels, easily added in the
space on this drawing.

"Secuon 36" is a bit vague. [s that
*Section at Frame 36" or arc there 35 {or
487 other sections for us to look at?

The label "As Fish Reduction Plant" is
hidden away in a corner. It’s the only
descriptive 1abel on the sheet, and should
he more prominently sized and placed.

Fig. 4.7.33

Delineation

Very cleanly drawn, though the wheel
doesn’t stand out very well. The rendered
sections of the huil read far more strongly
than anything else.

Dacumentation

This 15 an upusual projected section, more
of an illustration of the shape of the boat

Schooner VIRGINIA

than the sections shown previously. While
fun 1o look at, (his som of view requires a
lot more work if it 18 t be drawn
accurately, especially if you are going to
show pianking. The user isn’t cold here if
the pianking shown was drawn on
measurements or just put in by eye, though
this may mauer little since measurements
on this kind of view of a hull bottom are
of little use without a body plan
superimposed on it.
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4.7.62 Drawing Exampies

SAIL PLANS

Fig. 4.7.34

Sharpte {unnamed)

This sort of documentation is vnlikely to come up very often, since sails are
pretty ephemeral when compared to hulis and machinery. However, if
documentation of a vessel’s sails is impoemant to do, this drawing has some

good and bad points:

Documnentation

Dimensions of all sides of each sail are
given, inctuding a diagonal measuremeni.

Some construction features are noted, such
as the reef.

Most construction deiaiis of these
particular sails are omitted without

explanation. Materials are not given eilher.
It would be wise 10 cite some reference
where similar details could be investigated,
if a user wished to do so.

Spar sizes znd some line diameters {but
not materials} are given, Note that no
graphic scale is given.

‘ooooooooooooooooooooooooooooogggooooqpooqggj
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4.7.64 Drawing Examples

SAIL PLANS

Fig. 4.7.35

Documentation

Schopner EFFIE A, CHASE

There is not much this plan shows that

conldn’t be shewn on an oulboard profile.
Notes on sail area take up no great space.

No dimensions are given verbally, and
praphic scale 15 tov small to use reliably
on Size features shown. Lack of
dimensions should have been explained.

Source for ithe drawing is cited, but a more
compiete citation would have been nseful
{did the "old book” have 2 date or not?).
The information presented ou this sheet
could have been more cconomically
preserved by photocopying the page m the
oid hook, uniess the notations were
difficuit w read or photograph.
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4.7.66 Drawing Examples

SPAR AND RIGGING TABLE

Fig. 4.7.36 Bark NEWSBOY

When significance or recording project purposes dictate the recording of
rigping, the Wabulation of spar and line dimensions can be a very eflicient form
of documenmation. The information prescnted here could also be labeled onto a
profile view of the vessel, but a table makes for quicker comparisons. If
project documentation is to be used for maintenance of a vessel, tabulaled datla
such as this would be very useful for planning work, erdering marerials, and
other maintenance tasks.




J— e ot e et 4 e R L e Y d——— L o — s R+ e

I! || b= A ) LIST : e LRI RiIGSIHG CHA 4 RIS GG
'

|t e drrwier | g a7 | e A | sua #v| oo ar - .- A
A LT L IR arvees | ooy | oewbw | wero L L poar poepnan_ sy o LAF ] et §oaesdier BRDWL edidiadnid -4

. |_raterr Ataxre | ar q_,,_:-_g +_£¢ _£L'2’.| 2 o1 ot et g ]l g by Fody SATS o i - ACEIAN ARG et |
: |
; o cmmec werss o 370

ardam_man: Aa j 5 o Iy LN AL X e L .

T L P S - J w'a
! s skt | wer
{ i ; rAns g e
| i S e !| -

i s Joamra| sa | m
A T |’E‘f#"ﬂhﬂmmm

_._—_._I_L . —— L
IR v ma‘!, O ) | A
Carese
rran_ | srwge ey

. . - DT LAy
—_— SDEER | AWIER.. —-.

S dEen g Swemoey | o S+ s rOimArteT slirnidpn ne l_f

2
L
H

g m—— et

T R + .- . - Mo L

- - = To\PATAZ P B e PR IR AR A r‘{

s D BEEMLLANE s WRND kT

)

'] v+ - _Mova - 55 | _ASterr MUrSAN AGRe Lo S
o ! Luu@-(‘ly.n‘nd-mx. :-oq.q.ng.w.wlm.lr
%ﬂ-l-f“".'rﬁﬁ'""*.i_&{i‘l-‘!?ﬂi woins [daacs [ gy | - v Poewsdt sesmogs ¥

L .::*-'.l:rf!_'i,f.'f“?‘ f\&%ﬁi;‘ — v o meediedwe N W T 5 LN

: "[ wig | we | e gl g-;f}_m,q-e'_'hnj}_-f';_ Wi o# | amrrew roo sareawr | grAv ]-: Y FITRSANY

=
7 R | wir | re Lo e e, dled S o e -
I g e ﬂf.lr.l-#‘ (L Ty als 1 I T r AT EON _ FESACAET KTAY II e | armens  FTEDE | weea oy |
. ! ] fea a7 | pea ar "
~d 1 [E—, Pt e ] ASers : ool ] ATl oo | eemiregee
. '
i ' ] . . PR
= Ao aeae rargdt dakas i 7 vigall EXR N .
I. f AN TSR YAANS ot oW lame | & L o mrwmer secesmr —} o s wmarw —_—
i - TOREAndeT - | ——
|- Terwtar Seddes -

: - —— —_— m—

H Ahbvd s bodes _ORACE LA AV i .

|I \ e L e Lk Lol T N o B ]

L o SR le—
| ApiLrEe _pare R - C o
AL £ORC s wmea; et |0
LerrsN  Eoasr St - FDTOMCLAME LTS
Ll -

i

[

! HETE ' S et a0 mas

. ean eag A, dwo

i Fpr—

I WORKS FROGRESS ADMINISTRATION C —— [R— o

o " T _N_E - MO AR RURIEE
i US.NJA.'I'IEIHJ..Ml.HIJ.M i o 4 o 4 wiTE

P e T e —— — T 0 T — e o= —— 1



4,7.68 Drawing Examples

STANDING AND RUNNING RIGGING TABLES

Fig. 4.7.37 Barkentine KOKQO HEAD

This tabie is far more detailed and complele than Fig. 4.7.36 so far as rigging
goes. It gives no spar dimensions. Such a lable would be a hoon for
mazintenance of 3 vessel, and vseful also to ship modellers, and for studies of
rigging. Some of the abbreviations used n the table need explanation (e.g.,
"pat” amd "com" under "type"}. Depending on the significance of the vessel
being recorded, (he nalure of her rig, and what is to be done with the
documentation (projeet agenda), such a table couid be a very low or a very
high priority. Legibility is paramount i a table with this much information.
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4.7.70 Drawing Examples

PIN RAIL DIAGRAM

Fig. 4.7.38

Bark EMILY F. WHITNEY

This is a schematic diasram whose sole intention is to show where various
lines are tied down at the 1ail. No scaie is stated, apd such a drawing needn’t

be strictly to scale.

Delineation

The schematic nature of the drawing is
berne out well by its delineation.

Lettering is large and clear, but notes and
headings should have been more
distinguished graphically from labels.
Heavier, bolder letlering for headings in
addition to nnderlining would have helped
a user find his way arcund the verbiage.

The arrows are esscntial, but a different
method of drawing them would have made
them less like the schematic linework and
iess likely to be confused with it. Why not
draw snch arrows with lightet lineg
weights, or use 2 dashed or slighdy curved
line? This would make the arrows
subordinate to the schematic linework and
less competitive with it graphically.
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4.7.72 Drawing Examples

MIZZENMAST

Figs. 4.7.39 - 4.7.41

Ship BALCLUTHA

Mast and rigging drawings such as these are used to show not only the mast
and spars, bul also sianding rigeing and defails.

Layout

Three shecls were used in order to present
the mast and rigging at a reasonable scale
and give room for documentary notes.

The mast is shown with its true mke on
the Tirst sheet, bnt 0o rake on the second
amd third sheets. This makes splicing
difficult.

Althongh the upper-topsail lift on the third
sheet extends below the bottom match ling,
it has been shown in one piece for clarity.

Note the use of location diagrams to orient
the user 1o the place of the drawing aboand
the ship.

Delineation

Drawing reads well due to use of
shadowed lines and a variety of line
weights.

These drawings are reproductions made by
pholographically duplicating the original
oversized drawing and splicing each
pertion into a HAER sheet. After letiering
was added, each sheet was
photographically recopied as a whole 1o
etiminaied non-archival splicing. Some
fine lines have noi reproduced clearly;
choose ling weights carefully.

Documentation

Rorated sections of each spar were
inclnded, but none for the mast, as should
have been,

Most notes and the key appear on Lhe first
sheet. Though this is noted on the other
sheets, the drawings would be easier to use
if the key appearsd on each sheet.

Recent repairs and changes are noled.

Motes indicate other sheets where further
information may be fonnd.

Mast height dimensions are presented in a
table on the third sheet; overall heighis
have been dimensioned.

Error tolerances in field mmeasnrement have
been noted.
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4.7.76 Drawing Examples

MAIN MAST AND SPARS

Fig. 4.7.42

Schooner LETTIE G, HOWARD

The mast and spars of this vessel were already unshipped ar the time of
documentation. Since the project agreement required "as-is” documentation,
rigging has been shown, though the whereabouts of pre-existing photographic

documentation 1s noted.

Layout

The sheet is balanced, though the notes
appear slightly off-center.

Enlarged delails are placed close to their
actual locations on the mast.

A ponion of the lower mast has been

omitted so that the topmast can be included
in this view,

Delineation

Line weights are varied, and shadowing
has been used.

Hand lettering is neat, but should have
been larger.

Documentation

This drewing is a partial reconstuction,
which has been noted. It could have been
extended, however, based on known
schooner rig details and earlier
documentation of the vessel’s rigging.

Some assumptions abowt the indications of
paint and rust marks are noted.
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4.7.78 Drawing Examples

MAST DETAILS

Fig. 4.7.43

Layout

This sheet is overcrowded. The close
juxtaposition of pin rail plans with
elevations of different pin rails is poor
fayout. This should have been rearranged.
Even though each view is labeled, #t's a
trial to separate it all out.

Smail details such as the fairlead, belaying
pin, and cavil should be drawn at a larger
scale, e.p., 1-1/2" = 1’0",

Masts are poorly labeled with tiny
letlering--user has to dig to find out what
he is looking at.

Schooner COMMERCE

Documentation

Sheet attempts o be comprehensive, but
leaves out tmporant information such as
dimensions, materials, ew,

Fig. 4.7.44

Layout

Sheet has room for views, labels, and
dimensions; some details are not labeled at
all. Heavier lettering 15 needed.

Notes are needed when an unusual layout
is used. Detail of the boom with the
midsection broken out and set below is a
litile sirange--withowt a note, it is
confusing. Also, bas the mast step been
“hiked up” the mast on the mast view,
away from the keeison? The fixlure around
the mast base looks like the mast step, but
it’s in an odd place. What is going on here
precisely?

Skipjack CARRIE PRICE

Documentation

Addition of dimensions is a great help, but
notes re needed on materials.
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4.7.80 Drawing Examples

MAST FITTING DETAILS

Figs. 4.7.45 and 4.7.46

Layout

Layout is ¢lean and uncluttered.

Delineation

Linework is very cleanly executed and
adequale in weight.

Shading used on portions of rings to
highlight curves is very well done. It does
not gverpower other Hnework, and rugs oo
risk of being mistaken for some sort of
physical feature {grooves or flats) on the
rings.

Lettering is clear, but labels for rings are
top srmall and too unspecific. There are
few indications as to where the fiings
were uscd. It 2 user wem looking for the
"Spinnaker Boom Ends,” the labels are not
prominent enough to permit easy reading.
Next to the elliptical ring {Sheet 1) is what
appears to be a side view of this same ring
or a different piece of hardware
altogether--complete labeis would efiminate
the ambiguity.

Yacht NIXIE

Documentation

Several questions are left unanswered due
to the Iack of annomations on these
drawings. Why was Lhe ironwork given 50
much atiention? Was Lhis all there was left
of the yacht? Was it typical of a particular
builder, or an unusually good example of
craftismanship?

The user s only piven the very slightest
hint that these drawings are not 1o
scale--tiny notes in the fower right hand
corners. Imporant information should ke
mere prominent than this.
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4.7.82 Drawing Examples

MAST FITTING DETAILS

Fig. 4.7.47

Layout

Note the use of foreshortensd masts and
boom to show how and where rings and
fitings are placed. This type of layout
permits a logical presentation and
progression of views--note particularly the
arrangement of side and sectional views of
rings for the inclined hoom.

Steam Schooner EDNA CHRISTENSON

Delineation

Good iHlustration of rendering run amok.
Exicnsive wood graining dominates the
graphics of this drawing, almost losing the
bands (the chief subject) in the process. If
anything, the hands should have been
rendered, not the masts, though shading
wouldn’t be necessary if bolder line
weights had been used. Sections of the
masts conld be rendered with a far less
dense and fussy technique. The detail
sugpcsts that the acinal graining patterm
was documented--could this have been
done without sawing the spars up?

Title for the sheet is prominent in size, but
not weight. Bolder lines would improve its
impact {it is now lighter than most of the
wood graining).

Locations and names of masts and booms
are not given. Labels and notes for rings
and fittings are inappropriately sized.
Labels such as "Carpo Band" and
"Rigging Band" should be much larger.
Dimensions shouid be larger also, but
smaller than the labels.

Graphic scale is too small and lacks
prominence. It should be longer and
holder, and it would be beter placed under
the sheet title where it would be "noticed.”
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4.7.84 Drawing Examples

STRUCTURAL FEATURES

Fig. 4.7.48 Sternwheeler ANTELOPE

Sipnificant structural feamres of a vessel should receive individual attention,
such as the engine bed and stern hull framing for this wooden slernwheeier.

Delineation Documentation

Delingation of this view is fairly weak, Dimensional and structural verification for

though helped by the wood rendering. this drawing is not given. No members or
parts are sized or labeled, and the graphic

In view of the time spent rendering wood, scale 15 tpo smali o rely on for scaling Lhe

notes on wood material would have been drawing.

more economic, and the drawing could

have been made o read well by using The place where the engine was mounted

sironger ling weighis. should have been shown in dotted outline

{like the sternwheel), if it was Known.
The title of this drawing, "Detaif of
Stern," is lost. It should be much larger
and more prominenly placed.
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4,7.86 Drawing Examples

DETAILS

Fig. 4.7.49

Schooner COMMERCE

QOccasionaily a Jarge-scale detail of a portion of a vessel may be necessary (0
show significant featires or internal structural arrangements.

Layout

Tuxiaposed side view and section very

helpful in relating pans between one view
and the other.

Delineation

Dacumen lation

Single light line weight does not properly
emphasize various parts such as rails,
beads, eic., against their backgrounds,
especially in side view.

The scale of the wood graining in Lhe
section competes with denils being shown.
This could be counteracied by using
heavier lines for the structure (especially
tfor sectioned members) and/or using wood
graining only on cross-sectionsd members
(such as deck beamns}.

View titles are well sized and well
delineated.

No makers were cited for the capstan or
the steering mechanism. [f these are not
evident on the machinery itself or by other
documentation, features should be labeled
"maker undetermined. "

Why weren’t the bolts on the midder Lrunk
sized?

Where might the user find more
information about the inlerior appointments
of the crew’s guatters, such as
photographs? Why weren’t the interior
port sides of these compantments drawn?
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4.7.88 Drawing Examples

STRUCTURAL DETAILS

Fig. 4.7.50

Layout

‘This sheet is very full and shows very
different parts of the vessel's structure. Tt
would have been beter to use three sheets:
tirst, a sheet of rivetied joint derails
showing regular butt straps, jogged plating
and rivet patlerns; second, 2 sheet of
structural details showing a stringer, sister
keelson, and keelson/fMoor/kecl; third, a
sheetl of muast collar details. Each sheet
would have had enough space for more
descriptive notes and location keys.

Although this sheet is of various strecpurai
details, a user might weli mistake them all
for mizzen mast details since it is the only
large title on Lhe sheet.

A drawing showing the refationship among
the stringer, keelson and sister keeison
would have been helpfuli.

Drelineation

Linge weights, shadowing and pochés of cut
mraterials have been incorporated, giving
clarity to the drawings.

Isometric views wll more than
orthographic plans and sections.

Ship BALCLUTHA

Documentation

The general structural details have not
been prominently lzbeled as such, and may
be easily confused with mizzenmast
details.

Notes slate where scanilings were taken,
and what materizls were identified.

Later additions to the vessel are noted.
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4.7.90 Drawing Examples

STRUCTURAL DETAILS

Fig. 4.7.51

Bugeye LOUISE TRAVERS

This vessel was in such bad repair at the time of her documentation that she
was deemed unrestorable. Consequently, the HAER 1eam was able to
disassemble portions of the vessel for detailed structural documentation.
Further field work was done on the vessel’s remains after she was burned.
This rather archeological approach is unusual on HATR projects.

Layout

This sheet is well lajd out, with a good
balance between the drawings and the text.

The exploded isometric drawings are
spaced weil, separated enough to be
distinct, but aligned with each other for
clariy.

Biocks of 1ext foellow the curve of the

futtocks in the upper drawings and the
angle of the keel in the lower drawings.

Delineation

Documentation

Line weights are used to Jifferentiate a
hierarchy of elements.

The wood has been pochéd to show he
actual grain direction, and this has been
annetated so Lhat a user cannot mistake it
for generic reudering technigues.

The stern and duck il drawing leaves the
user uncerlain as Lo whether some
sinuctural elemenis (knee, shaft log) are
inside or outside of the mll. The ghost
lines don't do their job well encugh.

Everything has been extensively
documented as to what was and wasn't
observed in the field.

Sizes and matenals of hardware and
fastenings have been noted wherever it was
possible to oblain them.

All pieces are identified; labels are close
where possible, keyed where they would
obscure detail. Armows are used 10 make
positive identificalion between labels (or
nurnber tags) and indicaled pars.
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4.7.92 Drawing Exampples

MACHINERY AND JOINERY DETAILS

Fig. 4.7.52

Layout

The various views have been placed to
correspond o each other as much as
passible.

Dwlineation

A variety of line weights makes this
drawing read; note the heavier lines at the
edges of cut materials, Details have been
delineated with finer lines. Pochés denole
cui materials and shedowing creates a
sense of depth, especially in the latlice seat
of the bench.

Different fettcring sizes differentiale
"paris” labels, "view” labels, and te
"title" label,

Ship BALCLUTHA

Documentation

Altheugh labels denote various parts, not
much explains how the sieering gear
worked, obviously because there was no
space for the ext. Although the gear is
patented, detailed informatien may be hard
to find in the foture. A single sheet
devoted 10 just the mechanism may have
bten a more thorough treatment.

Basic dimensions are given, but not ali the
details are drawn at the same sc¢ale, and
the differing scales are not clearly noted.

Some, but not all, materials are noted.
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4.7.94 Drawing Examples
MACHINERY DETAILS
Fig, 4.7.53 Bark EMILY F. WHITNEY
Layout Documentation

Sheer design is orderly for the most par,
though some details appear to be spaced
by whim {details E, F, and G) when they
might have been grouped together.

Delineation

Stonger line weights would have helped
this drawing. As if is, the rendered wood
cross sections and Lhe steering screw
threads read far mope strongly than
anything else on the sheet. Are these the
most imponant Lthings to see?

Wood gratning of the affrail spindle and
section in the steering gear side elevation
completely overwhelms all other linework
and details in the part. Why is this rail
detai] ipcated on & sheet about steering
pear.?

This is a fairly compiete mechanical
drawing of a st¢ering gear, but who
manufactured it? Was that undetermnined?

While many views and pieces can be Led
together by their letter labels, the labels
ar¢ frequently insufficient to explain the
relationships of parts. Keep in mind that
many users of HAER drawings will ot be
familiar with ship mechanisms or
consiruction. We can fell where "G” fiis in
in the pian of the sieering gear, but where
does it "po”? Is it serewed to the top of
the rudder post or lo another metal pan?
Where on earth is the "Kick Chock™
incated in the elevation of the gear, and
what does it do? Are the checks n the
sectioned rudder post {showmg parts "A"
and "B") cut there for a purpose, or are
they merely pictorial? Detait in lower right
corner of the shest is a2 mystery--where
does it go in the assembly?

Some dimensional mfforeation 15 always
useful, despite a graphic scale (Lhe graphic
scale shown here is insufficient in length
anyway).

The rotated section of (he steering wheel
rim is 4 cryptic appendage, bonnd to
puzzie quile a few users. (Can you {ind
it?y Such details should be drawn at larger

scales, fully iabeled, and cross-referenced.

[...........................................
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4.7.9 Drawing Examples

MACHINERY DETAILS

Fig. 4.7.54

Layout

Sundard three-view mechanical drawing.

Delineation

Engine, Cutter GJ0A4

Dacumentation

Delineation is very clean and precise—-no
overmuns, mismatched curves and tangents,
awkward or sloppy details-—-however,
overall effect is flat and lifeless. Some
Jjudicious cutlining with a heavier line, or
nse of line shading would improve the
characler (without mnch extra labor, had it
been done at first).

Lettering is too small and too faint for
view titles, sheet title, and graphic scale.

This drawing shows in great detail what a
"13-horsepower 'Dan’ type petroleum
engine” looks like, but a lot of important
information is not addressed:

-Which way was the engine mounted?

-What RPM range did it run at?

-What was cylinder bore and stroke?

~-What direction did the flywheel rotate {or
was it reversible}?

-Who built the engine? when? where?

-When was it installed in the vessel?

-What are the names of some of the
principal parts?

-Where are the connections for fuel, air,
and exhanst?

-ATe any parts missing that would
ordinarily be installed on an
operating engine of this type?

Recorders should annotate drawings wilh
this sort of information, giving users
references for funther levels of detail.
Omissions should be acconnied for in
some manner, even if the reason is lack of
rESOUITeEs.

The drawing does not stare if it Is hased on
any pre-existing engineering drawings ot
this type of engine.

It appears Lhat the connecting rods, cranks,
and coumerweights are missing in the
drawing—-a not inconsiderable oversight.

Principal dimensions should be shown.
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4.7.98 Drawing Exampies

MACHINERY DETAILS

Fig. 4.7.55

Layout

Srandard mechanical drafling views, Jaid
out with adequate space.

Delineation

Delineation is clean and precise.

Rendering of wooden and melal
components i3 halanced with linework, and
doesn’'t overpower the drawing. However,
HAER would only render sectioned
materials, and would label other materials.
Also, the ratchet teeth on the windlass
drum are delineated with the same line
weight as the shadowing, permiuing easy
confusion. Shadow lines shoufd always be
lighter in weight than lines used for actual
physical feamres.

Tile of sheeat should be more prominent.

Aunchor Windiass, Schooner LOUISA MORRISON

Documentation

The delinsator should have recorded who
manufactured this prece of equipment,
what its principal dimensions were, and a
brief description of how it operates,

ooooooiooooooooooooooqgoogquqogopqoqqpopqu
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4,7.100 Drawing Examples
MACHINERY DETATLS
Fig. 4.7.56 Anchor and pump, Scow Schooner JAMES F. McKENNA
Layout Documentation

Slightly awkward juxtaposition of pump
and anchor views. This could have been
prevented with some Lhoughtful

rearrangement--there is plenty of space.

Delineation

The contrast in treatment between Lhe
anchor and pump head is enomous. The
anchor is sirongly delineated and rendered,
but lacks any principal dimensions, The
pump head is {latly deiineated and
accompamied by a large (but
unobjectionable) number of dimensions,

If a user didn’t know that the
“nen-anchor” object was & pump, this
drawing gives no heip. Most people have
seen an anchor, but does this one serve
any special purpose that explains s size,
details, and configuration?

Was there any known mapufacturer for the
pump? What was it used for? How many
men did it take to operate it? How much
contd it pump in an hour? Were (here
more than one aboard the MORRISON?

0000000000000000000000000000000000000000000
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4.7.102 Drawing Examples

ENGINE DRAWINGS

Fig. 4.7.57

Delineation

This drawing suffers from several
figure/ground effects caused by a poor
¢hoice of line weights. In some places it is
hard to tell the difference between a
dimension siring and structure, or between
& solid feature and a void. The A-frame
and walking beam read very poorly
compared to Lhe staircase and bodler, and
because of their weak delineation,
dmension sirings and dashed lines clutler
them up far mere than they otherwise
weunld. The staircase draws Lhe eye
because it is the most strongly and clearly
rendered feature on the drawing, but why
should it stand out the most on & drawing
devoied to propuision machinery? The
A-frame, walking beam, connecting rod,
and cylinder shoutd all be much more
boidly delineated in outline. Thin featres
in this drawing {such as tie rods) should be
teft as is, since two closely spaced thin
Hnes wend 0 read as z thicker line.

The line shading on the engine cylinder,
piping and boiler is sketchy, making these
featires indefinite and fuzzy looking.

Engine, Sidewheeler JAMES M, DONAHUE

Dacumentation

Who built this engine? What are its
specifications? The same questions could
be asked ahout the boiler.

A great deal of dimensional data pervades
the drawing, much of it extransous, or
better left 1o a more schematic view. After
al] of that, nowhere are the hore and
siroke of the piston noted or dimensioned.
The graphic scaie is also woefuily
undersized and weakly delingated.

Despile the dimensioning, not one major
parl is identified. It is assymed that Lhe
user knows what is being shown.

Important mechamcal data on the
eccentrics is bidden in a cryptic diagram
hobbled by teeny letiering, and paris of the
valve gear appear to be missing without
any accounting for the omission.

Why does a staircase appear here? If an
extraneous feature is needed to help orient
anc aboard Lhe vessel, it should bo
schemnatically drawn or dotted in so as not
to compeie for attention with the chief
subject matter.
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4.7. 104 Drawing Examples

MACHINERY DETAILS

Fig. 4.7.58

Layout

The two views shown are a bit cramped.
No plan view is shown.

Delineation

This drawing reads boldly, but the effect is
achieved at the expense of time-consuming
rendering which ofien obscures details
(plank joims, phantom views of gears,
cic.}. An uninienional result of this
treatment is that the flat-sided metal
feedwater tank (exiremne i2ft) reads
compleiely as a void, not a feature. (Flat
meral surfaces can be siippled to dencte a
solid plane.) Some rendering shown here
15 useful, such as that for the boiler barrel
and other rounded featres {avoid it on
small piping}.

Some delineation is crude {in pan due o
the characteristics of vellums).

Donkey Engme, Schooner COMMERCE

Docurnentation

Lack of principal dimensicns and
annolations reducss this drawing 0
showing a uscr how something looks but
not much ¢lse. So much more can be
added by appropriate notes and labels:

-Who built the engine and beiler? when?
where?

-When was it installed in the vessel?

-What are the ptincipal specifications on
the boiler {operating pressure,
heating area, fuel, etc.)?

-What were the bore and stroke of the
cylinders?

-What are the names of some of the
principal parts?

-What uses was the donkey engine put to
aboard the COMMERCE?

Plan view of assembly is missing.

ooooooooooooooooooooooooooooooooooo.oooooooi
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4.7.106 Drawing Examples

MACHINERY DETAILS

Fig. 4.7.59

Ship FALLS OF CLYDE

This 15 an interpretive drawing, done to illustrate Lhe cargo and baliast
pumping sysiem in a manncy much more readabie than plans or sections. In
drawings such as this, distracting elements such as framing members can be
omitted for clarity, and other elements can be elongated or foreshorened to
avold obscuring imporant features. Accurale plan and section drawings shouid

be completed alse.

Layout

The drawing uses the available space well.
The detail in the upper right balances the
title in the lower left.

Delineation

Documentation

Some indication of the shape of the ship's
huli would add to this drawing.

The use of shadow lines enhances the third
dimeusion of (his drawing.

The lerlering s large encugh to reai well
when reduced.

Labels Iocated on pipes wouild look better
if their letters followed the curves of the

pipes.

The directions of flow in the bailast and
cargo pipes should be indicated.

The pumps have been identified as o their
size, capacity and manufacturer. Only
enough detaiis has been shown on the
pumps and valves to adequalely express
their function.

Dashed lines in (he shape of a box denote
a missing pump. No documentation was
avzilzbie on the pump’s size or
appearance.

Historic photographs telped in recreating
some of the missing portions of the
system; notes repor! thetr location and
tdentity.

Labeis lie close to the parts they identify,
but do not obscure line work.

A lacation key diagram shows the location
of the drawn arca within the vessal.
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4.7.108 Drawing Examples

MACHINERY DETAILS - SYSTEM SCHEMATICS

Fig. 4.7.60

Ship FALLS OF CLYDE

This 1989 HAER project documented only a portion of the Falfs of Clyde: Lhe
boiler room, port and starhboard tanks, and vpper and lower pump rooms. An
understanding of these areas would not be easy without information on the
whole system. A schematic drawing is 2! that is needed in this case.

Layout

Documentation

The cargo and ballast pumping sysiem has
been separated from the steam system in
order to prevent confusion.

Rather than reduce the size of the
drawings or crowd them together, the
afterpeak of the upper isometric breaks the
sheet border to pive room for notes.

The key, notes and title rest in the comers
of the drawing, balancing the sheet. The
note in the upper right hand corner would
work betier if it had taken a triangular
form to follow the angle of the jsometric.

Delineation

Heavy lines bring out the most significant
parts of the system while light lines
indicate the context of the ship™s huil.

Size and weight of lettering varies
according to its function, Labels are keyed
to the drawing so as not to obscure
lmework.

The purpose of Lthe steam system--io heat
0il and molasses cargoes for easier
pumping--has not been stated.

Locations keys bave been included 1o show
which ate of the vessel is being shown.

Assumptions made by HAER have been
noted, as well as sources on which they
are based.

This schematic is not to scale, and that bas
been noted.

0000000000000 OCOCOCOPOOOOGIOOOOOOSIOIOOOOOOOONOOOPODY



1 0000000000000000000000000000000000000000000

.
F———— e e n e — ——— e+ e ——— s —— T —— - ——— s —— —— — . — - |
. ETEAM SucF) ¥ EuE e I I |
STEAU FXBHIST LT, o CARS0 P i HE I
Frsm 28 PUREE : H e N o
| SEALE T 3 o]
r Fragtey I - ”’ il :
, . STEak -+ -MiIwp TR P HEJ
';_fs—,-“;’“} SR E 5 * LiNF | e LE] il
] Ly = HE
l [P STEAL BLFfLE LI r ' R, W iy
A ) W HALLART FLiAE - " [¥3
] 1- ' o ke 4
l [daed i | '
"2 2ot 6 waares | L : § 0
[ T | @B e i.r |
[ 1R | ! 3 ﬁj ; |
£y R {5 i
E Peliadri | 1 sug:frsiu.e’;.»f . - - g i
: ol=s : *
[ T . : CARGE TANM SiLGE Puws SICTIOM {NES i
LA L1013 : I pstl W PILCE FURe” SUACTICNY LOMES H
! p A R e T pd) f e uf s B Aeed L?f
I e an It jord fga af ME fragp Room, promlinoe T 1
. _...-""-' AL af e Surtia Licas, dtem pieva, :
_ mor BArer o0 N e ego e T g MGG DA R R I
e [ (e TR Y rbk  HEEFR pauthes Tkl Mar h.-.
i o wEp ekl 91 0 Corge Fbh B Paing | A7 H
(¥ Sacie Lrar fal concacr doa 23 My Bpel any % H
| ROTES '-.“‘ Starpncf Corpd Tornr 4 37 frcttepe Liop S50 ]i
[ A FRECRRS PRS0 3] :b-u forwmd Aog [ovkarfh sl s - wliad n '!
Eaend e ooy, L b !‘ =
aly ?n-d-'ﬂ:_m Decles "Era Hamgu Marlme Cactdd top oy Ra M G-a H
.ﬁ‘;_{.‘p{;‘:ﬁ;lz_ﬁ‘w:f__ e AT e A DI TS Ledan fer 1504 ot f Lot d 11
LT eIl wrap! e W OHIOGL IR7T LALYS OF CLIOE Viws
L o atioe ed B Cofeglon Borhen Myreen, E Sox 12000 5 I
Mo lerpe £ e Rt ot JEd 5006 |
Pamznp Englze o,
Lo Fraarlees CE

The Eodlasl Purp 3 &
I, MR -n iy,
LT 1 BT
RArgrod Al o
W AT 0
G0 R d Oy
e Foirgt £ Oem
rgae O

FreFia & Bulpe Foma o

A staodre doemn i

Faclagiatng Puma

e 5 s fiT Ka
BTG A5, aeulaclived By

Farkad s Hotse & O,
hecopo, &

mmld]! 1ML TR

09°L'F "By

P T Y L

SHP "FALS OF LLYDE" fieta)

M

™

HObmE i

i

— DWEE ST iy
LWES

i?i sy

- " Droaiag SO0 [5 SHEroeamadcly A2 a1 - 07
:'\_“::1“! Eamp pigers LFen aafa za that

L3

e

M anra e, S and ] R am Tl e AR 8RR R G i By et e

T T

porlians of e spalom org Al o sred
Flanges howe basn MM.I‘EP\.PI‘S [TIELT BN
gre Mot 10 faal ond are nplod

—

CARGO &

w Sinfd d Srarsau £
T T i
———

LS Qv Wb et

BAILILAST SYSTEM I[SOMETRIC U
i
- = — — — T T ]



4.7.110 Drawing Examples

INTERPRETIVE DRAWINGS

Fig. 4.7.61

Layout

The layout takes advanlage of the image
shape {0 place title fetering, graphic scale
and iabels.

"Sheet ! of 2" should have been reduzced
in size.

Delineation

Two Sall Bateau (Skipjack) E.C.COLLIER

Documentation

A variety of line weighls makes a clear
and definite image. Cut materials have
been rendeted.

Water was rendered along onc side of the
drawing to reinforce the impression of the
marine environment in which the oyster
dredging equipment operated.

Hand letlering is clear, but larger letters
would have been more legible, especially
in the rendered area on the right.

Cheice of axes and scales for ihis
axonometric drawing creates a dissoried
view of the winder and rollers.

Space did not permit 2 detailed description
of dredging on Lhis sheet, so readers are
referred to the second sheet.

No description is offered or referred to
concerning winder operation. Controls and
other parts of the winder are not
identiled.

Althcugh advantage is taken in this view to
show some aspects of (hg vessel’s
construction, timbers are not sized or
{sheied in this drawing. The view 15
focused on the winder and its part in
oyster dredging. Scanilings are covered
elsewhere.
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4.7.112 Drawing Examples
INTERFRETIVE DRAWINGS
Fig. 4.7.62 Two Sail Bateau {Skipjack) E. C.COLLIER
Layout Docomentation

This Iong, thin image lies diagonaily
acrass the sheet; explanatory paragraphs
fill in opposite comers and balance the
COmposition.

Text in the upper left is wrapped around
the drawing. (It would have helped to do
the same on the lower right.)

Ajs with the first sheer "Sheet 2 of 2° is
o large.

Delnealion

Hand lettering is clear, but labels placed in
the "water” are on the verge of losing their
definition. Perhaps it is good that the
verbiage blends nicely with the water
rendering, but it does make labels harder
to find,

Lewering style should have been modified
to remain legible in reduction. The lemet
"E" is especially vulnerable to
degradation, and many letters are bleeding
together becanse they are too close
together.

The oyster dredging process is described
in derail in confunction with a drawing of
a dredge basket. Rollers are repeated to
provide continuity with the winder on the
first sheet.

Sources for informarjon on dredging are
cited at the end of the text.

Though an isometric scale is included, the
axes on which the dredge basket is drawn
are different from the scale. Scaling from
the basker image is problemaric.
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4.7.114 Drawing Examples

JOINERY DETAILS

Fig. 4.7.63

Layout

The derails on this sheet have been placed
0 correspond as closely as possible to
their locations on the elevation of (he
saloon door. The plan is below, the jamb
and prefile to the sides, the lintel above.
The capial of the engaged column is next
to the smaller prefile, and its face is just
below.

Delineation

A vartety of line weights and pochés
express the elegance of the joinery.

Ship BALCLUTHA

Documentation

Some elements are labeled, some are not.
Why?

For further visual derail, notes refer the
user to HAER large format photographs.

Notes say that the door linle] is drawn 3/4
full size and that the capital is drawn full
size. In reduction, these statements are
incorrect. Dimension lines would have
permitted users 1o scale these drawings
withont guesswork or round-about
comparison wilh other drawings.
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4.7.116 Drawing Examples
CARYINGS and DPECORATION
Fig. 4.7.64 Schooner JOHN W. ATKINS
Documentalion

While defineation of these carving features
is bold and legible, the appearance is
schematic or simplified. Whether the
drawing is schematic or not, there are no
notes 10 inform the user.

Mothing on the drawing indicates whether
this decoration is carved inw the cutwater,
merely painied on it, or both carved and
painled.

Do the black, gray, and white tones
represent any specific colors? Were the
original colors actually black, white and
gray? Or are the tones mercly artist's
interpretation liberally exercised? There is
no verhal indication.

Some of these gqnestions may weil be
answered by a phoiograph or a description
i the written data, but there s little effort
invelved in adding verbal noles of this sort
10 a drawing in order to make it more
unmediately useful,
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4.7.118 Drawing Examples

Figs. 4.7.65 and 4.7.66

U.S.5. ARIZONA

Ships were designed 1o travel, and unlike land-based structures, they were not
intended to have permanent berths. In cases of preserved or sunken vessels
associated wilth museams or historic siies, location maps are recommended on
tille sheets. Other maps to consider include vessel voyages and pors, whether
i a regional area (bay or river system), an ocean, or around the world.

Layout

These two sheets were designed to present
basic verbal, lecational, and pictorial
itformation about this vessel. Tides, text,
maps and views are neatly distributed in a
symmetrical patlern. A series of maps
takes the reader from a view of the Pacific
Ocean down to her inumediate vicinity.

Delinealion

Line weights for leticring, maps and
perspective views complement each other,
The rendering for water in the maps
appears t¢ have "dropped out" in
reproduction.

The lettering reads well, however, the
styles on the (wo sheets are differeni.

Documentation

The text addresses the vessel’s hislory, the
pnrpese of the documentary project, and
field techniques used to measure the ship
in warer of limited wvisibility. This account
of the field procedures, tools, and
instruments used, as well as time and eam
sizc, allows the viewer o appreciate the
accuracy of the work given the [ield
conditions. However, no "+ " iolerances
are given.

Notice that the perspective views provide
an overview that could not have been

photographicaily prodnced.

Labels are prominent and very clear.
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4.7.129

Drawing Examples

Fig. 4.7.66

MAPS

{see comments on p. 4.7.118)

U.8.5. ARIZONA
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4.7.122 Drawing Examples

UNDERWATER NAUTICAL ARCHEOLOGY

Figs. 4.7.67 and 4.6.68

I7.8.5. ARIZONA

The following two sheets {in addition to Figs. 4.7.65 and 4.7 .66) are included
to show how an underwater resource might be recorded for HAER. The
immense size of this ship compared to other vessels shown in this section is
notabie, as is the limited visibility under which it was recorded.

Layout

The views are laid out without crowding.

Associared blurbs and keys are legibly
letiered and placed next to the views they
address.

The long graphic scale permits easy
scaling of any dimension from (he
drawings.

Delineation

Documentation

Note how darkened barbettes and other
deck openings read in the 1984 plan as
opposed {0 the 1986 plan. The darkened
portions visually indicate the ship’s
condition 2 littie betier

These vicws illustrate m detail the “as is"
cendition of the ship at the time of
documentation. Very small detaiis such as
rivets were omiited as oo small 1o show,
and much farger remaing were meassured
and depicted.

The different dales for the plans in Fig.
4.7.67 should be more prominentiy
lettered in order to make the distinction
more immediately clear to the reader. The
1984 date should be prominently displayed
in labels for hoth views in Fig. 4.7.68 so
that no date parallelism berween (he plans
and profiles is assumed on account of (he
similar sheet layout.
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4.7.124

Drawing Examples

Fig. 4.6.68

UNDERWATER NAUTICAL ARCHEDLOGY

{see comments on p. 4.7.122)

U.8.85. ARIZONA

‘..............O............................1
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4.7.126 Drawing Examples

SURFACE NAUTICAL ARCHEOLOGY

Fig. 4.7.69

Clipper Ship SNOW SQUALL

While "nautical archeology" usually connotes work on an underwater resource,
there are potential archeelogical prajecis for vessels on land or buried in the
carth. The emains of the Snow Squall are the only surviving remnants of an
American clipper ship. This documentation was prepared as a basis for the

conservation and interpretatiou of the ship.

Layout

The arrangement of views, graphic scale
and notes is tight but legible

Delineation

Linework is clear and strong; no lines
"dropped out” in reproduction because
they were wo light.

Leterning is neat and legible.

Documenlation

The notes cover the conditions under
which the vessel’'s lines were lified, the
method used, and important gualifications
for (he lines drawings.

Stations, Fframes, water lines and butock
lines are almost all labeled. No "zero"
waler line is indicated, nor is any account
given as to how specific water line heights
were derived. Water lines above 8'-6" are
not dimensioned, nor is the abbreviation
"WL" ever spelied out as "water line"

Labels for the rabbet and garboard require
arrows so those unfamiliar with ship
construction are not confused about which
lines denote these features.
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4.7.128 Drawing Examples

SURFACE NAUTICAL ARCHEQLOGY

Fig. 4.7.70

Layout

This sheet s very well composed. Note
how the block of notes and the number
key are positioned to relate to both views
of the bow. The placement of the letter
key mplies it is an afterthought, however.

Delineation

Ling work for the remains is very well
executed. Pieces are outlined and
rendering is done in Dighter iines. The
rendering is restrained and used 1o indicate
significant evidence rather than “prerty up”
the views. However, the reader is not toid
 the cross-graining in the section
represents acual conditions or is merely
piclorial in nature.

Notice how notes are placed and letiered
m lettering smaller than that used for the
key or drawing view. This hierarchy of

sizes is very well developed and iends a

sense of scaie to the drawing.

Number lags are large and legible but
unoblrusive.

Clipper Ship SNOW SQUALL

Documentation

Views of the bow are carefully annotated
wilh an exiensive key.

The bases for the drawings are clearly
described in Lhe notes, as are tolerances
for the drawings.

Scantlings are net provided; they would be
very interesting historicaily. However, &
may be argued that the reader conld
megsure them from a drawing like this,
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4.7.130 Drawing Examples

SURFACE NAUTICAL ARCHEOLOGY

Fig. 4.7.71

Layont

There are only three major compenenis for
this drawing. For (he most pan they are
comioriably composed on the sheet,
however, (he view iabel {"axonomelric')
seems a little crowded toward (he drawing
bordey.

Delineation

This drawiug is very carefully and finely
delineated. Forcground assemblies are
carefully outlined to make them read
torward of background details.

Rendering 1s admirably restrained so as
not to compete with or obscore the shapes
of srructaral compouents.

Clipper Ship SNOW SQUALL

Documeatation

The note makes very clear how this
drawing was derived.

This view 15 very useful since it assembies
pieces Lhat are stored in different locations.
Even if Lthe pieces were assembled so that
photography were possible, the view
excludes extraneous information that would
be captured in a photograph.

A$ an axonomeiric drawing, an
axonometric scale should be given by
which a reader may know how the axes
were orienied, and what scales were used
on each axis. As it is, no scale at ali is
provided.

A key identifying parts would he
mstructive.

Was any attempt made to document
fastening patterns? The drawing shows
none, and the nole does not address the
issue one way of anather,
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Drawing Examples

4.7.1)2



References and REesources 4.8.1

REFERENCES and RESOURCES

The followinp reference books are cited
primarily for technical nse in terminclogy
and drawing rather than historical
research, although they may cerainty
augment historical studies. (The HAER
history guidelines should be consulted for
standard historical references.} Though
many of these books are long out of print,
there are none like them cnrrently in prini
tor undersianding what are now historic
vessels. Many of these volumes lurn up in
the (echnical sections of used book stores.
Anmnotaticns are provided to most books’
conients.

This list is not exhaustive., Suggeslions for
further inclusions are welcomed.

GENERAL GLOSSARIES
AND DICTIONARIES

Baker, William A. The Lore of Saif. New
York: [983, 1SBN 0-87196-221-7 This is g very
tharmggh index o the rechnical wminology of sailing
vesscls, ideal for use by both armaleurs and professionals,
Uinlike a dictionary, here you find it by the picture: you do
nol nerd to know a term befre looking it up. Deeailed
line drawings of all pars of vesscls are given, and paris
are numbered and |wheled for idemificarion, This book is
widely available, but may be ordered from;

Facts on File Publications
40 Park Avenoe South
Hew York, WY 10016

Kerchove, Bene do. Iaternational Mariiime
Diciivmary: An Encyclopedic Dictionary of [sefi
Terms and Phrases, Together with Equivalents in
French and German. New York: Yan Nosirand
Reinhold Company, 1961, Sundacd work.

McEwen, W.A., and A H. Lewis,
Encyclopedia of Nouticat Knowiledge. Cambridge,
Maryland: Comell Maritime Press, 1953,

Tryckare, Tie. The Lore of the Ship, New
York: Crescent Books, 1972, Similar in approach o
The Love gf Soil; includes mechanical propulsion snd
warships,

WOODEN SHIPBUILDING

Adkins, Jan, Woaden Ship: The Building of
a Wooden Satfing Vessel in {870, Bostom:
Houghton Mifflin Company, 1978,

Desmond, Chatles. Wooden Shipbuifding.
New York: Vesial Press, 1984,

Esiep, H. Cole. How Wooaden Ships dre
Builr: A practical Treatise on Modern American
Wooden Ship Construction witft u Supplentent on
Laving Off Wooden Vessels. New York: W.W.
Noron and Compary, Inc., 1983, Reprint of 1918
editicon,

IRON AND STEEL SHIPBUILDING

Baker, Elijah III, B.S. hweroduction to
Sreel Shipbuilding. Wew York: MoGraw- Hill Book
Company, {93, Long out of prine, but useful becaysa i
igciudes both rivetted and welded construction for
merchant vessels. A very detatled plossary is incleded.
Lines and affsets are covered, as well as weight and
displacerment calculaions, stabilily, wim, tonnage, and
CATIER SUeChs.

Ligyd 5 Register of British and Foreign
Shipping. London: Wyman & Sons. 1869, Coatain:
detailed descriphions, tables, and cagravings sctiing our the
meles and regulations for design, congtruction,
maintenanecs, andé surveying of woden and oetal vessels.

Swanson, W.E. Modern Shipfitter's
Handbook, New York: Cormell Marttime Press,
[5d]. Ingtevctions in layout, molding, assembly. and
erertion of weldod ships. Some riveling.

Thearle, Samuel 1.P, The Modern FPraciice
af Shipbuilding in fron and Steef. London: Wiltiam
Collins, Sons, & Co., Ltd., 1891, Yoi. I, Text.
Yol. II, Plates, Seqomd edition, cevised and enlarged,
Aulhorigtive puide to late 19ih-century praclice, includes
detailed engravings and descriptions. Cuwi of print, bue may
be avasiable 0 some maritione wnpgenm libracies or larpe
public [ihmaries.



4.8.2 References and Respurces

RIGGING

Biddtecombe, Capt. George, RN, The Ant
af Rigping, Comaining an Explanation of Terms
and Phrases and the Progressive Meatod of Rigging
Expressiy Adapred for Soiling Ships. Salem,
Massachuscnts: Manine Rescarch Society, 1925
Extensive wables, diagrams, rlossary.

Kipping, Roben. Saifs and Saflmaking,
London, England: The Technical Press, 1936, 156
Rip. Hlustrated.

Lever, Darcy. The Young Sea Officer's
Sheer Anchior. or a Key to the Leading of Rigging
and fo Practical Seemanship. London: 1819, 2nd
2d. Reflucts British praetice in the early 15th century, bt
covers rigging and safls in dowd, incfuding various ship
handling instruciions, ard a brief glossary. Reproduced ip
1943 by the photolithogrephic process Trom the second
edition by

Edward W. Sweetman Co.
Publisher

One Brozdway

New York, NY

Underhill, Harold 1. Masting and Rigging
tite Clipper Ship and Ocean Carrier: with Authentic
Plans, Working Drawings and Details of the
Mineteemth and Twenitietht Cenrtury Seiting Ship,
Giasgow: Brown, Som, & Fergusen, Lid., 1979,
ISBN D-E5174-173-8 This iz an exrvemely compleie suide
tor the principles and cngincering behind npgzing, as well as
a key to lenminddogy. A Bricsh work. 1o some tormg may
be dilfcrent from Amertcan usage. Yery thoroughly
ilwsrrated, IF not available locally, i can be ordered frovn:

Brown, Son & Ferguson, Lud.
Mauticat Publishers

5210 58 Dernley Stroot
Glaspow, G4 256G

Zontland

WOOD IDENTIFICATION

Constantine, Alben J., Jr. Know Your
Woods, A Complete Guide 1o Trees, Woods, and
Veneers. New York: Charles Seribners’ Sons,
YORT. Compited for the wie of cabinetmakers, this volume
covers the subject of woods from 2 aumber of angles.
contaies phoes of wood ssapfes Fom seversd dozen
specics worldwide, The phows are all black and whits,
which may hinder its usefalness for the less experienced,

Edin, Herhert L. What Wood is That? 4
Mamial of Wood Identification. London: Thames
and Hudson Limited, 1969, This work discusses and
conlains el wood samples for 0 dilferent spesies
warldwide, Pine, cak, Douglas fit, bitch, beech, ash,
walnut, cedar, efm, and maple are incloded, Mumeroys
characienstics for cach spoeics are distussed and
compared. Fifth printing in June 1931 by;

The Viking Priss
25 hladison Avenoe
Mew Yark, NY 0022

MACHINERY AND EQUIPMENT

fnternational Library of Technelogy. Yol
9B, Marine Bollers, Refrigeration. Scranton,
Pennsylvania: Intcmational Textbook Company,
1967 Exeensive tlustrated chapters on martne botlers,
dedails, boiler ascessonies, and proputstan as well a3 olher
POpics.

International Correspondence Schogls
Reference Library. Yol. 170, Marine Engines,
Merine Pumps. Scranlon, Penpsylvenia:
Internatienil Textbook Company, 1907, Extensive
tregiment of $Ledm roeiprocsting engines for
sergw.propulsion and peddlewhes] vessels. Also weals
valve peaes, suxiliaries, and steam turbines, Excelient
Alwstranens.

Seward, Herbent Lec. Marne Engineering.
¥ol. . Mew York: The Sogiery of Maval Archilcets
and Marine Engineers, 1942, Eleventh pnipting
1968, Chaptees on stearn farbines, boilers, ceduction
gears, propellecs and shafting,

. Marine Engineering. ¥ol. IL New York: The
Society of Maval Architects and Marine Engineers,
1944, Eleventh printing 1968, Chaplers o auxiliaries
condensers, pumps, Mowers, generators, piping,

Sweriing, Frank Wand, ed. Marine
Engineers' Handbook, New York: MoGraw-Hiil
Book Company, Tne., 1920, Highly echnica!, but very
wieill for wederstanding constrechion, 1erminology, and
materials for bollers and mechigery aboded ship.

NAVAL ARCHITECTURE

Gillmer, Thomas C., and Bruce Johnson,
Introduction 1o Maval Architecture. Annapols,
Maryland: Haval [nstitete Press, 1982, A texthook
for Maval Systerns Engineeting Department at the Urnited
Slates Waval Avademmy, i covers conlemparany
hydrastatics, buil and propulsion systems enginsering.



References and Resources 4.8.3

NAUTICAL ARCHEOLOGY

Muckelroy, Keith, Hondbooks in Nautical
Archeelopy. No. 1, Discovering a Histaric Wreck.
Greenwich, England: MNational Maritme Museum,
1981,

Robnzon, Wendy 5. Handbeoks in
Mantical Archeology. Wo. 2, First Aid for Marine
Finds, Greenwich, England: National Maritime
Museom, 1981,

PHOTOGRAMMETRY

Borchers, Perry E. Photogrammetric
Recording of Qutrural Resources. Washington, DO
Techmical Preservation Services, Office of
Archealogy and Historic Preservation, National
Fark Sarvice, LS. Department of the Interior,
1977 Treats subject af temesicial (as oppased o acrial)
photogrammerry of archeelogical remnains and buildings.

Karara, H.M., ed. Handbook of
Non-topegraphic Photegrammetry. Falls Chuech,
Virginia: American Society of Photogrammetry,
1979, Exlensive prescniation oo photogrammerric
cameras, equipment, and Lheir nos-aenal mapping
applications. Tt even includes X-ray photogrammetry,

DRAFTING AND DOCUMENTATION

Bayney, Ken, and Franels Pugh, The Ax of
the Enginesr. Woodstock, New York: The
Overlook Press, 1981, Engincering drawings s theic
besl, A beanrife] graphic record of the evoluion of
engincering drawing and prescotation of ships, railway
gguipment, aniomaobiles, and airplates,

International Library of Tecknology. ¥al.
134, Drawing, Ship Drafting, Projection,
Developments. Scranton, Pennsylvania:
International Textbook Company, 1918, Conrains a
section on mechanical drawing and an extensive section an
ghip drafting directed 1owand production of working
drawings of stee] ships,

Jackson, Melvin H., ed. The Historic
American Merchant Marine Survey, Works Progress
Admirisiration, Federal Projecr No. 6. Salem, New
Hampshire: The Aver Company, 1983, Seven bound
volumes of sefected full-size (19" x 24" and 19" x 34"}
reproductions of drawings and phetographs from the
HAMMS recording effort of the 1930s. Very expensive to

acquite, but might be available 4t 2 maritime suseqm o
Fjor Jibrary.

Lipke, Paul, Peter Spectre, and Benfamin
A.G. buller, eds. Boats: A Manual for Their
Pocumentation. Nashville, Tenn.: American
Associalion for Stae and Local History and the
Museurn Small Craft Association, 1993, Though not
written for application o HAER documentation, this
comprehensive and extremely useful text on the
documentation of small craft contains muck that is wsebl
for Jarge vessel documentation. Chapters covering field
masurement technigues and drafting instractiong ace
highly dedsiled and comprehensively illustrated, This
volume is strongly recommended a5 a complement @
Cruldelines for Recording Historie Shipr, especially for
those who have never decumented vessels before .

National Museum of American History.
Ship Plan List, Maritime Collection. Washingron,
LIC: Sinithsonian lnstitngion, 1984, Complew caalop
of afl drawings by Howard [. Chapelle, Lhe Flistoric
American Merchant Marine Survey, and several other
collections, Mo illusirations howeser, except on covers.
For a vopy, send $6.00 to the Division of Transporeation,
Matiznzi Muscom of Amertcan History, Smithsonian
Institarion, Washingmn, DIC 20560,

Standards Committee, Marttime Heritage
Task Force, Watiopal Trust for Historic
Preservation. "Guidelines for Documentation”,
1983, These draft puidelines {9 pages) inclede whree
case staches thial may be of great use W documentation
regms: Case Study IT "The Mooscabeo Lobster Boat, *
Case Study I "Takiey Lines from a Yesse] Too Large to
be Leveled or Moved,” sl Case Stedy T¥ "Lincs from &
Modei, " Each case stuwdy is profusely illustrated and very
Tuser-friendly, " Copies may be obained by writing the
Maritire Division, MNational Trust for Hisworie
Preservation, 1785 Massachusctts Avenue, NW.,
Washington, DC 20056,

Trask, Edgar P. and John F. Comstock,
Ship Drafting. (Scranton, Pennsylvania:
International Textbook Company, 1939). Basic
texthipk instruction for drawing merchant ships af Hie
nid-Z0h cemtury, I contains scotions tithed "Turoduction
to Ship Drafting," "Ship Drafting Pars 1-2.7 and
"Drawings for Welded Ship Pans.”

Warren, James Peter. “The Historic
American Merchant Marine Survey.” M.oA. thesis,
Cornell University, 1985, Developed from HAMMS
offictal correspandence, recneds, and inerviews with
surviving principals of the Survey, this paper provides an
exceilant backzround for evalwaling the work of HAMBS
The backemund history of the program is covered, and a
critical examination is made of the program's organization,
documentary approach, feld wetheds, and records. For —
thise: interested in the development of goidelines for
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recording historic vessels, thit work cites nwmerows
pre-1930 published soorces on which HAMMS workers
relied, and HAMMS® “Specifications for Lhe Measerament
of Ships and Yesaels" is incheded a5 an appendix.
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APPENDICES

The following ilems cover material that
HAER believes will see a lot of use in the
field and at the drawing board in recording
historic vessels.

g
M

4.9.9

4.9.15

4917
4.9.19
4.9.25

4.9.27

The Secretary of the Interior’s
Standards for Architecrural and
Engineering Documentation

Introduction to Admeasurement

Aasic Geometric and
Trigonomerric Formulas

Chart of Ainerican Ship Types
Some Basic Sailing Ship Rigs
Common Knots

How to Compute UTM
Coordinates
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SECRETARY OF THE INTERIOR’S STANDARDS FOR
ARCHITECTURAL AND ENGINEERING

DOCUMENTATION

Reproduced from the Federal Register, Wol. 48, No. 190
(Thorsday, September 2%, 1983), pp. 4437044374,

A summary chart of the Standards is onp. 497,

Secrelary of Lba Interiors Standands for
Archilaciurel smd Engineenng
Doaumentston '

These standards concern the
devalopment of dagumendalion for
hizioric buildings, siles, stroctures and
objects. Thir docwmentatian, which
ugually congtsts of measured drawings.
pholegrephs and written data, provides
important informalicn on & praperty’s
significance for use by acholars,
reszarchers. preservalioniste, architects.
engineers and athers interazted tn
pragerying and understanding historic
properiles, Docoteniation permita
accurale Tepair of reconstruction of
parts of a property, records existing
egndivions for easements. or may
pregerve informalion aheul 4 properly
that is 1o be demolizhed.

Thess Standards are intendad for use
In developing documentation 1o be
included in the Hisloric American
Puildings Survay [HABS] and the Historic
American Engineering Record {MAER)
Collecliona in the Library of Congress.
HABS/HAFR, in the National Fark
Service. have delined specific
requiremenis lor meeling theae
Swandards lor their coileclions. The
HABS/HAER requirements inciude

inlormation important to development of -

documeniation for other purposes such
a8 S1ate or lecal archives.

Stendard §. Documentation Shali
Adequately Explicate and fflustrale
Whal iz Significant or Valuable Aboul
che Mistoric Building, Site. Sirvciure or
Obfect Being Documenlted.

The hiatoric signiflcansce of the
building. site. sructure ot ahject
identifiad in the evalualion process
should be sonveyed by the drawlngs,
photographs and other materials that
comprize dogumentation. Tha historical,
erchitectursl, engineering or cullural
values of the property together with the
purpoae of the documentation activity

deterfine the level and methods of
documenlation. Documentation
prepared for submission to the Library
of Cangress must meet the HABS/HAER
Guidelines.

Standerd . Desumentaiion Shail ba
Prepored Accuralely From Relfoble
Sources With Limitations Cleasfy
Glated o Permit Independent
Verification af the fnformaiion.

The purpose of documentation i3 ta
preserve an accurate racond of historic
properties that can be used in research
ard other preservation eclivities. Te
serva these purposes, the documenlation
mual inglade information that permits
azpesament of it reliakility.

Standard 1L Docamaniotion Shall ba
Prepared an Materiols That are Readily
fAsproductibie. Purabfe and in Stondend
Sizes,

The size and quality of documenlation
materizls ara Imperlagk lactoce in tha
preservation of information for futurs
wse, Seleciion of meteriale shauld be
based on the lenglh of time expactad for
atorage, the anticipaled fraquency of wae
and a size convenient for storega.

Stapdard 1V, Docurentation Shail ba
Cleacly andf Corcisely Produced.

In order for decumentation b be
usalu! for fulure research, written
maleriale must ba lagikle and
understandabls, and grephic materials
ML&L eontain scele information and
lagation references.

Socratary of the Interior's Guidalloas far
Architeciursl and Enginesring
Gocumeniaton :

fnteodhection

Thess Guidelines link the Standards
for Architectural and Enginasring
Dogumenlation will mere specific
guldance and Lechnical information.
They describe one approach to meeting
the Standardas for Archilecinral
Enginaering Documenlalion. AGENcies,
organizations or indlviduals proposlng
to approach dacumantation diffecsntly

ray wigh ta review their approaches
with the Mational Park Service.

The Guidelines are prganized as
[ollows:

Definitioos

Coal of Documentation

The HABS{HAER Cqllections

Gtanderd I: Content

ETandard IT: Quality

Standard 1L dMeterials

Standurd IV: Presentatlon

Architectural and Englasering Dotementatlon
Prapared lor Other Purposs

Recommendwd Soutcas of Techrlcat
Infarmatlon

Dafinittons

These definiiions are waed in
gonjunetion with these Guidalings:

Architestural Data Form—a one page
HAES form Intendad to provida
identifying information for
agcorapanying HABS documentstion.

Docunsentation—measurad drawings,
photogrephs, histories, invantory cards
or other madia that deplct historic
buildings, sites, atructures or ohiects.

Field Photography—photogrephy.
othar than laege-format photagraphy,
intended for Ea purposa of praducing
documentation, usually 35mm.

Field Recorde—notes of
measuramaents taker, field photographs
and other recordad information intended
for tha purpane af producing
documentaion.

[nvenlory Card—a ong page form
which includes written deta. & skeiched
sile plan and a 35mm contect print dry-
mountad on the form. Tha pegative, with
a separata contecl sheet end index
should be included with ths invantory
card.

Large Format Photog: pha—
photographs takan of hintoric buildings,
sites, siructuren or objacts whara the
negative s w4 X% 6 X7 ot X 107
size and whara the photograph is taken
with appropstats meanm o corract
perspactive diatortion.

Meagured Drawings—irawings
produced on HAPS or il&lm furmﬁ:E

cilng exlating condltons a7 other
iﬁfﬂﬁe&l‘u’é‘?ﬂf higtaric buildings,
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sites, BITUCIuted of objects. Measured
drawings are usually produced in ink o
erchivally 4tabla material, such an
mylar.

Pholouopy—-A pholograph, with lenge-
formal negative. of a pholograph or
drawing.

Select Exinting Drawings—drawinga
of histerle buildings, sites, strucrures or
abjects. whather originel constrastion or
later alieralion drawings (het portray ¢
depict the historic valee or significence,

Sketch Plan—s Roor plan, generally
notie exast gosle althaugh often drewn
(rom mesguremeants, where the feanirey
are shown in proper relation and
propoTiicn to gne atather,

Goal of Documenialion

The Hintoric American Buildings
Furvey |IHABS) and Historic American
Evgineering Recond (HAER) are the
nalicnal historieal erchiteetyral and
engineering documenteton programs of
the National Park Service thal promate
decumeniaiion incorporated into the
HABS/HAER collections in the Library
of Congress. The goal of the coltectlons
ia tg provide archilacls, engineers.
scholare, and intecested membera of the
public with comprehersive
documentation of buildings, sitas,
structures and objects significant in
American history end te growth and
development of the built environment.

The HABS/HAER, Collections: HARS/
HAER documentetlon uacally congists
of megpurad drawings. photographs and
wrillen data that provide a detalied
el which raflects a propery's
significance. Meenured drawings and
praperty executed photographe wet as a
form of ingurance againat fires and
naiital dinasters by permittng the
repair and. if necesrary, reconatruction
of hisloric strugtures damaged by such
disaslers. Docurmentation in used to
provide the basis for enforni
preservalion easements. In addition,
documentalion is often the laat meang of
preservation of a property; when &
property ig 1o be demalighed. it
documentailon provides fulure
retearchers access to valuahla
information that gthepwine would be
losL

HABS/HAER doeumentalion i2
developed in a number of waya. First
and moet wtwally, the Netonel Park
Service employe summar tapms of
student arghilects, enginaer, historians
and archilectural hiatorians to develop
HADS{HAER documentetion undar tha
supervizion of National Park Sarvica
professionaly. Second, the National Park
Service produces HARS/HAER
documentation, in eeajunction with
regtaration or other presarvation
treatment, of historic bulldings maneged
by the Nelisnal Park Service. Third,

Federal agevicies, pursusni to Secton
tigfk) of the Matiopal Historic
Preservalion Act, e ameanded, tegord
those hlatoric propartias to be
demolished or subatantislly aitersd as a
tesult of agency agtion or assared
aclion [referred to an mikgation
projects), Fourth, individuals and
organiZationa prepare documenteHon to
HARS/HAER standards and donate thal
documentalion to tha HABS{HAER
collections. For sach of (hasa programs,
different Dogumentation Levels will be
&l

The Standerds desctibe the
fundamental principles of HABS/HAER
documentation They are supplementad
by other material describing maore
spacific guidelines. such as line weights
for drawlngs, preferred technigues for
architectural photography. and Iormels
for written data. Thia iechnical
inforinating §# found in the FIARS/HAER
Procedures Manual,

These Guidelines includs impartant
informetion about developing
documentation for State or local
archivea, The State Historic -~
Presarvallon Oficer ar the Stare library
shotld be eonsultad regarding archival
requiremenia if the dorumentation wiil
becamea part of their collections. In
establishing archives, (ha important
guestions of durakility and
reprodusibilily should ba considerad in
relation o the purposes of the
collection,

Documentation pregared for the
purpose of inglugion in the HAHS,HAER
collections must mee! the raquitements
below. The HABS{HAER office of the
Naligral Park Seevica retaing the right
to refiae to accept documeatatiaon for
inclusion in the HARSHAER
sollecttons when thal d¢ocumentation
toes not meet HABS/HAER
racrulramenta, as apeciiied betow.

Standard & Content

1. Requirameant: Docymentation shalk
adequately explicate and illusirate what
iz significant or valuable about the
hiatoric butlding, site. atruciure ar object
being documented.

& Critardar Documentation shall meet
one of the following documentation
lavela 1o be considerad adequate for -
inclusion in the HABS{HAER
collacticna.

4. Dobumentetion Lavel §;

(1] Drawings: a frdl set of measured
drawings depicting exigling ot histore
conditions,

{2] Phatographs: photographs with
furge-formal negatives of exterior and
interior views: photocoples with large
foemal negatives of select existing
drewings of hiataric views where
svailable.

(3] Wrilten dale: hiatory and
dezeription.

b. Docamentalion Level [

f1) Deawings: zelect exizting drewings,
whete gvailable. shouid be
rhotographed with large-format
negalives or photographicaily
reproduced on mylar,

12) Phulographs: photographs with
lurge-format negatives of exterior end

interior views, or hlatoric visws, where
available,

{3) Written date: history and
description.

& Dooumentation Level {II;

{1] Brawiags: sketch plan.

(2] Fholographe: photegraphs with
large-lotmat negetives of exterior and
inlerior views,

13] Written data: architectural data
Faroe.

. Docurnentation Level 1V: HABS/
HAER inventory card,

1. Test: inspection of the
dacumentation by HABS{HAFR staff,

4, Commentary: The HABSHAER
office retaina the cight to refuse to
accept any docementation on buildings,
aite. slructures or objectn lacking
historical significance. Generlly,
butdings, sites, strucluren ar objacts
must be listed in, or allglble for listing in
the Mationai Regigter of Historic Placan
te be considered for inclusion in the
HARS/HAER collections,

The king ard amaunt of
documentalion should be gppropriate to
the neture and aignificance of the
buildings, site, atruchirs or ob|set being
documentad. For gxamptle,
Bocumentation Level | would be
inappropriate for & buildlng that is &
minac element of & historic diatrict,
antable only for streetacape context and
scale. A full sat of measyred drawings
for suck & minor building would be
axpensive and would add liule, if any,
information 10 the HABS/HAER
collectlons. Large format photogrephy
[Docurentation Leval W) waoid useally
be adequata ta recned the slgrificanse of
this type of building.

Similarly. the sepect of tha proparty
that iz being documented should raflect
the nature and significance of tha
building, site, struclure or object being
documented For example, measured
drawings of Dankmar Adler and Lovia
Sullivan's Auditorium Building in
Chlcega should indicate not only
facades, floor ptans end sections. but
also |he innovativa structural and
mechanical systerns that wam
Incorporated in that butlding. Large
formal photogrephy of Gunstan Hatl in
Fairfax County, Virglnia, to take anothar
example should clearly show Williem
Buckland's hend-carved maldings in the
Palladian Raom. as well as other views,

HABS/HAER documsniation iv
uzwally in the form of measured
drawings, photographe, and wiitten
data. While the criteris in this section

-Q
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have addressad anly these medie.
decumenlalicn noed not be limited to
them. Other media, such an fiime of
induatrial pracesses, can gnd nave been
used to document historic buildings,
aites. struchures of objecta, 1 other
medie am to be ueed. the HABS/HAER
olfice should be conlacied belare
recording.

The eeruel seleciion of the
appropriate documenlalion levet will
vaey. aa discussed ahove. For miligalion
documentetign projects. this levet with
be selected by \he Natichal Park Service
Regionsl Oifise and commumerted o
The sgency responzible for compleling
1the documentelion. Generally, Levet |
ducumentettan is required for natignaily
sigmficent buildings and slructures,
dafined za Malione! Hisrarie Landmarks
and the primary histaric units of the
HMalional Fark Servico.

On occasion, faclors other then
significance will dictate the aelection of
encther level of documentation. For
exampte, il a rehabilitation of & properly
is planned. the owner may wish |6 have
& full set of ag-built drawings. even
thaugh the significence may indicate
Level Ii documantahon.,

HABS Level ! measred drawings
usuzlly depict existing conditions
theough the wee of a site plan, faor
plans, sfevalivne. ssctions and
conalmuction dataila. HAER Level |
measuted drawings will lreguantly
depict origing] condilions wherg
adequate historicel material exisle, 5o
ay to illuatrate manufachring or
ERZINSETING PIACARHEN,

Lave! H documentation differs from
Lavel T hy nubatitutiog capies of exigling
drawingy, cither arigingl or sHeration
drawingn. lor recendly expcutad
mensured drawings. If thin is dona. the
drawings musl meet HABS/HAER
tequiramentsyautiined below, While
existing drawings are rerely &4 suitable
as se-built drawings, they are adquate in
many cases for documnentelion pucposes,
Only when the desirability of having 23
built drawlngs is claar are Level |
measured driwings required in addition
to existing drawings. 1 existing
drawings are hovsed in en acdessible
coblection wod cared for archivaliy. their
reproduction for HABS/HAER may not
be necessery. in other caves. Level f
meseured drawinga are regulred in the
ahaence of existing drawings.

{evel I documentalion requires &
sketeh plan if it helps o explain the
structuze. The architecinral dats form
ghould supplement the pholographs by
explaining whet is nol readily vizible,

Level IV documentalion consista ¢f
completed HABS/HAER inventary

cerds. This level of documentarion,
unlike the other three levels, in rarely

considered adequete doctmentation for
the HABS/HAER collections but n
urdetteken to dantify historic resources
in a given avea prior to addifional. more
comprehersive documaniation.

Slandard II: Quality

t. Requiremant: HABS and HAER
documentalion shalt be prepered
meourztely from relishle caurces with
limitations clearly stated to permit
widependent verification of infarmation.

2. Crregpio: For all levels of
documentatiamn, the following quaiity
slandards sheil be mak:

a. Megsured drawings: Measured
drewings shall be produced fram
recarded. aoourale measurements.
Partions of the huoilding that were not
ucceysible for mesairament should not
be drawn ¢n the measured drawlngs.
tut clearly ebeled 58 nol accessible or
drawn [rem available construciion
grawings and ather sources and so
wdentified, Neo parl of the measured
drawings sbell be produced from
hypothesla of non-messurament related
g&livilies, Documenlalion Level §
measured drawings shall be
acopmpenied by & sel of field natebooks
in which the measurements weve fizal
recorded. Chher drawings. preparad for
Docurmentation Levels H and (1, shall
include & siatement describing where
the ariginal drawinge are toceted.

b Large format phataﬁmph:: Laerge
formet photegraphe shall clogrly depict
the appearance af the propetty and
areans of sigoificance of the recorded
building, 4ite. structure or abjeel. Each
view shai| be pempaclivecorrscled and
fully caplioted,

c. Written history: Writter history and
description for Documentation Levels §
and 1f shall be based on primary sources
to Lhe greziest extent possible. For,
Lavels Hi and IV, secondary sowrces
may provide adequale infarmation: if
aot, primary research will be necestary,
& frank azgessment of the reliabilily and
limitations of sources shell be included.
$lithin the wrilten hisloty. slatements
shall be faatnoted 2 1o their toprcea,
whare appronriale. The written dela
shall include a methodelagy section
specifying name of researcher. date of
research. sources searched, and
limrtationag of the projesl.

3, Tesi: ngpection of the
documentation by HADS HAER sall.

4. Commentary: Tha reliability of the
HABS/HAER collectiona depends on
documentation of high quality. Quality
iz mat somaething that can be ezsily
presgribed ot quantifisd, but it derives
from & process mowhith thoroughness
and eccurgcy play a lerge part. The
principle of indepeadent veriticalion
HABS/HAER decumentalion ia critical
10 the HABS/HAER collactions,

Standerd Hi; Metarialy

1. Requirament: HABS and HAER
decumentation shell be prepurad on
materigls that ere readily reproducible
Tor ease of atcess: durable for long
storage; and in stendard sizes for 2eae
al handllng

2 Criteria: For all levels of
docamentation, the fellowing materizl
stendards shall be mat:

a. Measured Drawings:

Razadily Reproducible: [nk on
transtucent matarial,

Brurebla: ink on archivally stable
melzrials

Standard Sizes: Two sizes: 18 x 247
of 24 = 38",

b, Large Formal Pholographs:

Readily Repraducibie: Printy shall
accompany sl negatives.

Durable: Pholography must be
archivally procesaed end stoved,
Megetives ase tequired on dalety Aim
only. Restn-cogted peger is aol
seceptad. Colat photography 3 oot
scceptable

Stendard Sizen: Theee sizexn 4 % 5. 5
- BT

& Writler Himtory and Descripiton:

Readily Reprodusidle: Clean capy for
XERLNITLG.

Durable: Archival bond requiced.

Standard Sizen: BY¥ » 117

d. Figld Recordy:

Readily Reproducible: Field
nelebooks may be xetoxed. Fhote
identificafion sheet will aceqmpany 35
mim pegatives end contact ahoeds.

Durgble: Mo reguicemant.

Standerd Sizen: Only requirement is
that 1hey can be meds to fit into 8 8% X
12" erchivel folding file,

3. Test: Inppecion of the
documentation by HABS/HARR satf,

. Commentary: All HABSHAER
racards are intanded for reprodustion.
some 20000 HAES/HAER reconds ora
reproducad each year by tha Lebrary of
Congress. Afthough field racords ere net
intanded for quality repraduction, it ia

intended that they ba uaed ko
supplement the lagmel documentstion.
The basic dueability petformance
standard for HABS/HAER records (8 500
yeers. Ink on mylar is believed to meet
this atandard. while cotor photography,
for example, does not- Fleld records do
net mest Ihls archiva) standard. but are
maintained in tha HABS HAER
sollaciions as & coublesly to the
collaglion user,

Stzpdard 1V Fresentaton

1. Reguiremani: HABS and HAER
documentaticn she!! be cleerly and
concisaly produced

. Critaria: For levels of
dacumentation s indiested below, the
lollewing standards for preaentation
will be ugad: —

5. Measured Drawings: Levet I
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meagured drawings will be (atlered
mechanically (1.a., Leray or similar] o in
& handprinted squivalant style,
Adequate dimensione shall be ingluded
on &ll aheets. Level II sketch plans
shauld be neat and ordarty,

b, Large format photogtaghs: Lave) 1
photegraphs shall include duplicate
photographs that include a acabs, Level
Il and 1T photographa shall include, at g
minimurm, at least one pholagraph with
a scale. wsually of the principal fecads.

«. Wrilten history and description:
Dala shall be typawrittan on bond,
follewing accepted rules of grammar,

3. Test: Insprcilon of the
dogumentation by HABSIHAER staif,

Architectured and Engineering
Bgcumensiaiian Prepared for Gifer
Purposes

Where g preservation plapning
PToCcess is in usa, srchitectural and
ergingering documantetion, like glhar
irealment eclivities, ars undertaken tn
achieve the goals idenillfied by the
pteservation planning process.
Uppumentalion ta deliberately selacted
8% g treatment for propertiens evaluated
as significant, and Lhe developmeant of
the decumenlation program for a
property fallows from the planning
chjecilves. Documentation effors forns
on the significant characieriatlcs of the

praperty. s defined in tha praviously
completad svaluation, The selecton of 2
tevel of documentation and the
documentation techniguen [measyred
drawings. photogrephy, ate ] {s based on
the significance af the property and the
management needs for which the
docymentotion is being performed. For
example. the kind and level of
documentalion requited to record a
histerse praperty for easement purpases
may he Jess detajled than (hat taquired
g4 nititigation prior (o destruction of the
property. In the former case, easential
decyrrentafion might be lmited tg the
portions of the property contralled by
the eagement. for example, extedior
Iacades: while in the |etter case,
significant interior atchiteciural features
and non-visible struciural details would
aign be documented.

The principles and conlent of the
HABS/HAER ¢riterte may be used for
guidance in creating documantatlon
requitements for other archives. Levals
of documantation and the durability and
sizes of documentalon may vary
cepending on the intended use and the
reppaitory, Accurgcy of dpsumentation
should ba controlled by assessing the
relighility of all sources and making that
assesement available in the zrchival
recard; by describing the |imitations af
+he information evailable from reseacch

and physical examination of the
property; and by retaiging the primary
data [field measuremsnis rnd
naotebooks) {from which the archival
vecord was produced. Usefulness of the
documentation products depends on
preparing the documentation an durahble
materiels that are able 1o withetand
handling and repraduetion, and in sizea
that can be stored end reproduced
wilhout demage.

Recogurended Seurres af Teehnice!
Lforznation

Recording Histaric Bujldiage. Haslay ).
McKen, Government Frinticg S, 1570,
Waahington, D.C. Available through the
Superintendent of Docerments. U5,
Governmen] Printing Sffice, Washlngton,
0.4 200l GPO rumber 00 4-X5-0235-4.

FiA A5/ HAER Procedures Manual, Hinlorie
American Buildings Survay fHlstaric
Ameritan Englnesting Record, National Patk
Sarvice, 1840, Wanshinglan, 1.6,

Photagrapmeiiic Recarding of Cuitured
Rescurces. Porty B Burchars, Technical
Preservatlon Services, U.5. Departmral of the
intarior, 1977, Waghinton, D.C,

Hagtifiad Plotography and Phods Drawings
for Higtoriz Preservation. | Henry Chamber,
Techmical Preservation Sarvicas. 118,
Depactment af the {ntenior. 1975, Washingtan
nis
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INTRODUCTION
TO ADMEASUREMENT

Admeasarement of 2 vessel is defined as
the process of measuring a vessel's huil
(and selected superstructure spaces} for
purposes of official record and calculation
ot displacement and/or cargo camying
capacity. Because huils ate non-rectilinear
shapes, rules have been established which
specify whai measurements shouid be
made and where they are o be Llaken on a
huil. These mles also establish
measurements and formulas for
approximating the volume of 2 hull and its
cargo capacity. These rules have changed
from time to time, so it is important to
know what rules were in force at what
times in order to interpret “register
dimensions” found in official records. It is
als¢ inporant to realize that “register
dimensions” beatr no relationship 16 what is
comrnonly meanl by length, breadth, depth
or tonnage. Laymen vsually misundersiand
such terms 10 mean overall length, width,
height, and total weight of the vessel (as
opposed o weight of carge carried).
Register dimensions also are not the same
as "lofting dimensions” used for
CONStruction,

This section is not intended to be a
comprehensive treatment of the subject of
admeasurement, the history of iis ntles, or
the rules currentiy in force. However,
some insights will be given in these areas
which should heip vessel recorders
understand what may be meand by terms
such as "length" of 2 vessel, and point
users {0 respurces for further exploration
of the topic if more information is desired.

It the late 18th cenmry, mies for
measuring vessels and caiculating
displacement and onnage in the United
States varied widely, as they also did
worldwide, Tonnage is always independent
of displacement. The tonnage of a given
vesse! doesn’t change whether a vessel is
loaded or not {unless the rules for
calculating tonnage change), however, a
ipaded vessel will always have a higher
displacement than the same vessel
unloaded. Displacement is a direct fuaction
of a vessel's acual loal weight. It is now
esuaily a term employed enly for navai
vessels.

Delermination of tonnage was imporiant,
because the cost of building a ship was
usuaily based on it, as were port fees, or
what a shipbreaker would pay an owner o
scrap & vessel, Vessel owners are
interesied in lower tonnage to displacement
ratlos when shipbuilding costs, taxes, and
porl fees are keyed to tonnage figures.
However, a high cargo capacity o
displacement ratio is attractive, since this
mezns more cargo can be transported for a
given weight of vessel purchased and
propelied through the water. In 1694, an
act of Parliament in London, Eagland,
formalized the [irst simple tonnege rules
which treated a vessel as if it were a box.
The formuiz was modified in 1720 and in
1774 10 take into accoumnt ships’ very
un-boxiike shape. The formisla applied w
both naval and civilian vessels, In 1800,
British Tonnage still differed {rom
American Custom House Tonnage, which
differed further from Carpenter’s Tonnage
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{a builder’s formula ziso known as
Builder’s Old Measurement). In 1799,
American Customs House lonnage was set
down by Joshua Humphrey as follows:

Cystomns House Measerements of Ships &
Qeher Vesseis

To asceriain the wonnags of amy Ship or
Vessel the Surveyor or sech other person as
shall be appoinied by the Collector of the
Digtrict 1o measure (he same, shall if the satd
Ship or Vessel be double decked take the
lenpgth thereaf from the fore papn of the main
stem Lo the after pan of the stempost, above
the upper deck [3 wrzight line meapurement,
not made along the deck sweep], the breadth
thereof at the broadest part above the main
wiles, half of which breadth shail be
sccounted the depth of such Vessel, & shall
then deduch from the length three fifths of the
breadth--iviulilply the remainder by the
breadth & the product by the depih, & shall
divide this last product by 95 Ja deadrise
facior added 1o allow for the anple of the
bottom as opposed to a fat bottom]. [Thhe
fuotient whereo! shall be deemed the true
eanlents or ionnage of such Ship or
Vessel--and if such Ship or Vessel be single
decked the said Surveyor or other person shall
{ake the longth & breadih as ahove directed in
Tespect o a double dicked Ship or Vesgel
Shall deduet from the said length three fifihs
of the braadth, and taking the depih from the
underside of the deck plank to the celiings in
the hiold, shall multiply & divide as aforesaid,
and the guotient shall be deemed the wnnage
of such Ship or Vessel, March 2nd, 1799,

Put mathematically,

tonnage = {I. - 3/58) x (B x 1/2B}
95

and D = 1/2B, where 1. = length, B =
breadth, and 3 = depth as Humphrey
specifies above.

British tonnage at one point was calculated
by the formuia

tonnage = L x (B x 1/2B)
94

where L. = payabie length of a vessel’s
kezl {not length of deck), and B =
vessel's exlreme breadth. American
Carpenter’s tonnage differed from the
British tonnage formuia only in using a
denominator of 95 instead of 94. The
denominator of the tonnage fraction is &
quick way to dissinguish berween
American and British tonnage figures.

Humphrey's formula held sway until
British tonnage niles underwent major
changes in 18346, Aq this point, American
rules adopted some of the British changes.
Bnilder's Old Measure saw use into the
1860s. Prior t0 1864 in the United States,
repister tonnage was an estimate of g
vessel’s intermazl volume from which cargzo
capacity was deduced. Following changes
to Brrish rules in 1863, an act of
Congress passed May 2, 1864, revised ihe
tonnage formula o more closely determine
a ship’s cargo capaciry. Under the pew
rules, 2 given ship might have as little as
one-half the tonnage calculated under the
old formuia. The definition of a ton itself
underwent many changes. Seawaler weighs
approximately one ton for every 35 cubic
feet. However, a cargo ton was 2 unit of
volume as opposed to weight. Originally it
was equivalent to 60 cubic feet, derived
froma the volume of & "tunne” or cask of
Bardeazux wine. Later, a ton of 100 cubic
feet was adopted.

Dimensions themselves were recorded
differently at various times. Prior to the
latter half of (he 19th century, if 3 vessel's
official length were piven as "92.5", it

|
.|

\...........................................
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may have meant she was 92°-5" long, not
92 and 5/10 feet. Laler, vessels were
measured in decimal feet, so that a figure
reading "110.4" meant just that, 110 and
4710 fear.

Recorders will encounter the terms "gross
tonnage” and "net tonnage” In records and
histories. Gross tonnage usually is e sum
of 4 vessel’s cargo space and the space
devoted 10 living quarners and stowage for
the crew. Net tonnage is the carga
capacity of the vessel alone. A vessel's
dratt is also different from her depih.
Draft refers (o the maximum dimension a
vessel exlends below the waler line
{usually at the keel), which can change
depending on how laden she is. Draft too
has begn subject to manipulation by
formula. Depth, like tonnage, doesn’t
change whether a vessel is loaded or not.
As a point of deparure, "deplh” {i.e.,
depth of hold) may be best thonght of as
the dimension between the underside of a
vessel's main deck heams and the top of
the ceilings at the point of the vessel’s
greatest breadih (which is not necessarily
amidships}. The official depth of hold may
not correspond 10 this dimension if it is
determined by a formula. (In other wonds,
a vessel's actual depth of hold may not
necessarily be 1/2 her breadth, as per
Humphrey's formula above.) The rules for
admeasuring a vessel for regismation
should never be confused with rules
established by Uloyd’s of other authorities
for building or classing vessels. Builder’s
rules--using their own definitions of
length, breadth, and depth--were
established for engineering and insurance
purposes and specificd minimutn allowable
dimensions for structural members of a
vessel.

The iitustrations which follow should help
clarify some of the imerrclationships
between various measurement wrms for
tength, breadth, depth, and tonnage for
historic vessels.

NOTES

! Joshua Humphrey, "Custom House
Measurements of Ships & Qther Vessels, March 2,
1799 AMs notebook by Humnpitrey, Drear
Caollection, Historical Society of Penngylvania,
Fhiladelphia.

SUGGESTED READING

Busrean of Mavigation, Depanment of Commerce.
Measurement of Vessels: Regulations
frierpreting Laws Relofing fo Admeasurement
of Vessels, Together with the Lows of the
United Stares and the Suer Caral Regidations,
Washington, D.C.: Governmert! Printing
Oifice, 915,

The Mariner’s Mirror {qyuatterly British
publication]. Articles on aspects of tonnage
may be found in issuees listed below;

Americn mley: Vol. 53, 260
Divisor of 94: Vol. 43, 343-343
Yol. ¢4, 161-164, 257-238
Yal. 45, 83-84
New ang old rujes: Yol 47, 9-10
Shipbuilders' tonnage: Vol. 32, 338 ff.

Read, Samuel. "Investigations and Observations
With Reference to the Laws for the
Measurement of the Tonnage of Shipping, ™
Transacitons of the Instiiation af Naval
Architecrs, Vol. 1, 1860 121-127.

Riichic, loseph H. "Introduction w Lioyd's Revised
Rules,” Transactions of the Insriturion of
Naval Architeces, Yol 4, 1863 280302,

The Tramsactions of the Institrion of Naval
Architecis is a British publicaiion. Se: also the
Sociery af Maval Architecss and Marine Engineers:
Transacrions (Wew York, N.Y.) for armicles on
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American admeaserement and toraage. For carrent
regulations covering vessel repistration and
admeasurement, see Titde 46 of the Code of Federal
Regulattons, Subchapler G, Documentation and
Measurement of Vessels. Copies of these
regulations may be purchased from the
Superintendent of Documents, Government Printing
Office, Washington, DC 20402, ask for the Code

of Federal Regtlations, Title 46, parts 41-69
{which is a single volume). Pan 89 covers
admeasurement while pans 67-6% cover
dncumentation {for registration). Queslions
regarding present admeasurement praciices should
be addressed to a local Marine Safety Office or
Maripe [nspection Office of the United States Coast
Guard.
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BASIC TRIGONOMETRIC and GEOMETRIC FORMULAS

RIGHT TRIANGLES
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OBLIQUE TRIANGLES
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CHART OF AMERICAN SHIP TYPES
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Adapted ?5__ "Comparative Analysis Table or "Family Tree” of American Ship Types™ in A.C. Hardy,
American Ship Types: A Review of the Work, Characreristics, end Construriion of Ship Types Peculiar {o_he
Warers of the North American Continent. New York, N.Y.: D. Yan Nostrand Company, 1927. Frontispiece.
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SOME BASIC SAILING SHIP RIGS

KEY to SAILS
1., Flying Jib 18, Lower mizzen-topsail
2. .Jib 19, Upper fore-topsail
3. Foretopmast~staysail 20. Upper main-topsail
1, Foresail 21. Upper mizzen-topsail
3. Mainsail 22, Fore topgallant sajl
6, Cross—ijacksail 23, Main topgallant sail
7. Spanker 24, Wizzen kopgallant sail
8. Lugsail 25, Fore royal
9. Fore-topsail 26. Main royal
10, Main-bopeail 27, Mizzen royal
11. Mizzen-topsail 28. Main skysail
12. Fore gaff«bopsail 2%, Main topgallank staysail
13. Main gaff-topseail 30. Mizzen topgallant staysail
l4. Main topmast staysail 31, Jib topsail
1%, Mizzen topmast staysail 32, Pore-tryaall
16. Lower fore-topsail 33, Staysail
17. Lower main-topsail 34, Gaff-topsail

35, Main royal staysail

g
//f’ﬁa
e N

il 1 W
<
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FOLL-RIGGED SHIE

Momenclanre and flustrations of tigs bascd on Gardoer D. Hiscox, M.E., Mechanical Movements, Powers, and
Devices. New York: The Notman W, Heniey Publishing Co,, 1215; Sec. 10, Navigation and Reoads, pp. 205-Z10.
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{Shows modifications adopted
for full-rigged ships

in the 15505; some examples
had 4 and 5 masts.]

BARKEMTIHE
{3ome examples had 4, 5 and & masts)
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{Some examples had 3, 4, S, & and 7 masts)
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CJTTER
CAT-BLOAT

Appendices
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COMMON KNOTS

r 1

Clove Hitch Half-hitch Timber H tch

P

Stevedore Knot

Bowline Knot Carrick Bend

Momenclatere and illustrations of knots bascd on Gardner D, Hiscox, M.E., Mechanical Movemenis, Powers, and
Devices. Mew York: The Norman W, Henley Publishing Co., 1915, See. i3, Mavigation and Roads, pp. 205-20.
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Overhand Knot Figure Eight Knot

sheet Bend and Toggie

Double Knot

Fisherman's Bend Hitch

Sheet Beng [Weaver®s Knok)

Blackwall Tackle Hitch

Rourd Turn and Half Hiteh
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How {0 Compute

UTM GRID REFERENCE NUMBERS

The UTM (Universal Transverse
Mercator) Grid System provides a simple
and accurate method for recording (he
geographic location of historic sites, The
UTM Grig Sysiem has a number of
advantapes over the Geopraphic
Coordinate System (latitude/longitude),
particularly in terms of speed and
precisien, and in the use of linear, metric
umts of measure, as opposed 10 the
convoluted deprees, minutes and seconds
of the geopraphic system. UTM involves
no complex peometric constructions, and
10 its simplest application, requires only a
straightedge, a "coordinale counler" (see
p. 4.9.20), and a sharp hard-lead pencil as
working tocls. {The coordinate connter is
a square frosted overiay with the
appropniate scales to match the various
United Stawes Geological Survey, or
USGS, map series.)

The UTM grid "reference" of a point may
be found if the point to be located is on 2
USGS map that has blue UTM tick marks
along its edges. Most USGS quadrangle
maps published since 1950, and all
pnblished since 1959, have these ticks. If
no USGS map with UTM ticks exists for
your location, or the map has not been
updated stnee 1950, miis fact should be
noled and extra attention given to the

location map for your panicular site or
strochure.

In the UTM system, the eanh is divided
into 60 “zones" running north and south,
each 6 deprees wide, resembling the lunes

in a heach hall, Each zone 15 numbered
{most of the United States is in zones 10
through 19), bepinniog at the 180 degree
meridian near the International Date Lige.
On a map, each zone is flattened, amd a
square grid is superimposed upon it. The
grid is marked off in mewers, and any pomt
in the zone may be referenced by citing its
zone nnmber, its distance from the central
metidian of the zone {"easting"), and its
distance north from the equator
("oorthing"). These three fipures in the
format beiow

zone numbet easting. northing

make up a complete "UTM grid refercnce”
for any point, and distinguishes it from
any other point on the earth.

The simplest method for delermining a
UTM reference is base on drawing part of
the UTM grid on the USGS quadrangle
map by connecting corresponding blue tick
marks, and measuring {rom the grid lLines
to the point. This requires the following:

A, A flat work surface on which the
map may be spread out in fall,

B A straightedge {ordinary rulers may
not be guite straight) long enough
to reach completely across the map-
-generally 30 1o 36 inches.

C. A sharp, hard icad pencil. A 4x0
(0.18mm) drafting pen may also be
used,
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D, A UTM coordinate counter.

Struchires need only be identified by one
reference; for linear routes, such as canals
or raiiroads, references for the end points
sfiould be given. For each poim w be
measured, follow these sieps:

Al Identify the point in question on the
map.
B. Draw a }ine from the top of the

map to the bottom, connecting the
UTM licks directly west of the
poini, i.e.with the highest easting
value less than that of the peint.
{Be sure the tick marks are marked
with (he same melric easting
coordisate number.)

C. Draw a line from the left 1o the
right side of (he map, connecting
the grid ticks directly south of the
point. {As with B, check that the
two tick marks are marked with the
same norihing coondinate number. }
This line will inersect the previous
line somewhat to Lthe southwest of
the point to be located.

D. Copy the zone number onto a
worksheet; the number is in fine
print in the lower left hand corner
notes of the quadrangle map.

E. Copy onia your worksheet the
poriions of the eastiue and monhing
values giveu at the map ticks
through which the lines have besn
drawn.

£z

Locate the L-shaped scale on the
coordinale counter which matches
that of the map {usuzlly 1:24,000

for 7.5 minute UUSGS quads}. Align
the counter so tixt

1 The side of the scaie rthat
reads from right-to-lefi lies
along the east-west line.

2. The side of the scale that
reads from the lef-to-right
passcs directly up Lthrough
Lthe point.

Check Lhe alignment 1o be sure it is
precise.

G. Read the coordinate counter scales,
right-to-left for ¢asting (0 the poim
where the vertical line you drew
crosses the scale, and vpward {or
nonhing to where the point 1o be
focated intersects the scale. Enter
the measured values

H. Check the readings for plausibility--
are all fipures in the correct
decimal place?

1 Check the figuses for accuracy by
remeasuring.

I Be sure that the correct format is
observed:

Zone number.easting nonbing
(2 digits). (6 digits). (7 digits}

On measured drawings, the UTM grid
reference of 2 siructure should be noted
under Lhe scale bars on the regional or
igcal focation map of the ttle sheet. On
smali scale maps, a pair of cross hairs
with a circle centered on the referenced
point should be shown to focus readers on
the precise location,
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Section 5
FIELD REPORTS




Field Reporis : 5.1.1

WHAT TO CONSIDER

General Remarks, The field repor is
intended to be an account and analysis of
the recording team’s methodologies and
them execution during the project. It
should cover the prodnction of the
historical report, format photographs, and
the measured drawings. The purpose of
such a report 18 o give tuture users of
your documentation an accom of the
context and paraneters within which your
work was perforeed, so they will know
how much weight o give the various
efforts expended in the project. The chief
COTCEP! In preparing such a report is to
document not enly what you did, but also
what you didn’t do, especially when the
actual conrse of your project took a
direction different trom what might
nermally or ideally have been expected, or
when changes occurred in your planned
goals, methods, and products. The field
reporl oAy have more than one author,
especially when different disciplines are
invelved, and it may have to be linally
pulled together by the project manager
afler the project has been completed. Such
reports done for HAER projects should be
included with the field records for
transmittal to the Library of Congress.

Some recorders may fieel that an "open
confession” of what they did and didn't do
threatens to vndermine the acceptance and
appreciation of Lheir work. They suspect it
Mmeans raising issues or answering
questions they may wish had not been
asked. Nothing could he further from ithe
truth. Researchers and nsers of your work
benefit from knowing the scope of your
documentation and sponsors or employers
who have paid for your work, a3 well as
users who have paid for copies, really

should know what material has been
covered and what has been omitted. When
honest project information is provided, it
has the effect of making even amateur
work valuable. Some documentalion of a
vessel, even amatenr, 1s better than none.
However, if you do not provide a user
something with which 0 evaluate the
merits of your work. the user may simply
hold the whole effort in doubt, or take it
with many more grains of salt than your
work deserves. Many situations and
condilions occur on even professionally
nun prejects that make Lthe documentarion
produced less than ideal, and users can
sympathize with and make due allowance
for problems when they ace informed what
the problems are. This applies from giving
"+ " estimates on your major dimensions,
to giving the backgrounds and
qualifications of your team, to accouming
for the amount and kind of documentary
research performed, etc.

There is no reguired mintimim or
maximum length for the figld report. It
should be to the point, but thoroughness
should not be sacrificed for brevity. It is
not necessary w go into the smallest
details ahbout everything, though detail
should be supplied for any conditions
requiring description or explanation.

Below is a supgesied checklist to nse when
thinking through the writing of a field
report.

Project Plan and Goals. How did your
project come about? What were the goals
of your project? Documentation for
posterity? for use in bujlding a replica? for
personal interest? for training in
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documentation? for a museum? for HAER?
How much time and money did you have
to do the work? Who is paying for it (if
anyone} anid whai i§ their interest in the
project? What fi2ld conditions did you
work under? Did you have supervision or
access 10 consulting services from
professionals if the recording team is not
staffed by professionals? What other
resources or books did you use? Did you
mode] your project on a previous similar,
successiul project?

Team Member Backgrounds. It is very
helpful to know something about the
background of each team member,

advisor, consultant, etc. involved in the
project. What knowledge, expertise, or
usefulness did each bring to the project?
While a project run by shipwrights and
naval architects will have a high level of
credibilty avtomatically ascribed to it, this
does not mean that a team staffed by astute
amateurs cannot rn out excelient work. If
a team’s accomplishments are within its
experlise, there i NO reason not (o {Mst iis
work, as far as it goes. The point is to
define that expertise.

Histary, Did your project or project
historian develop a research plan? What
was if and how did it work out (or noty?
What resources were available to you? Did
some resources turn out 10 be unavatiable,
meconciusive, or too voluminous o handie?
Why? Was something beyond your
expertise? Was your work nnduly limited
by time or money? If so, what further
work do you think shouid be done? What
funher records and resources might be
consuited? (include locations, names).
What "dead ends” did you lind? Were any
sources (owners, oral sources)
uficooperative or exceptionally heipful and
knowledgeabie? What reasonabile fines of

inquiry were you unable to follow up on?
Why? {Time, ravei, experise, or cutside
of project goals?)

Formal Photography. Who selected the
views (o be taken by the photographer{s)?
What criteria were being used? Were there
any problems encountered, or conditions
ihat prevented (he making of cenain
photos? Were any special or unusual
approaches tried? Why? How successful
were they?

Measured Drawings. What methodologies
and equipment had your project planned o
use in its field work, and why? How were
they applied? Did any aspects of your plan
have o be modified? Did you discover
usefu! shortcuts? FHow much time did your
fieid work take, and was it within your
estimatcs? What assumptions did you
make, and what were the bases of your
decisions to use them? How well did your
field work piot ocut at the drawing hoard?
Did you run mmto any significant problems
{such as inability to get a space to
"close”}, and what did you do to resolve
them? What tolerances did you work to in
your dimensions? What views or types of
information did you add or leave out of the
drawing set, and why? Was the drawing
set done with & certain slant, such as nse
for repairs or exhibils? How might the
drawing set be different if it had been done
only for straight documentation purposes?
What things do the drawings omit, and
why? Can 2 futurc researcher find
information ahout the ommissions in the
field notes and photos or not? What
technical expertise did the team have or
cali on for guidance? What models or
reference books were used? Did you rely
on pre-existing drawings or field
information, and how celiabie was it? (Did
you include copies in the field notes?}
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Case Studies - 6.1.1

CASE STUDIES

This section ol the guidelines is imended
o be a separate, ongoing accunulation of
pamphlets developed from HAER project
field reports or included from other
sources, Cerlaim case studies may not be
available from the HAER officc or
published as part of these guidelines due w
their authors™ desire to refain copyright
ownership. In these cases, references will
be given to which one may write for
copies, The list of availabie or
contemplated case sudies listed below
concentrales heavily on lines-lifting, but it
Is not intended that this should be the only
subject weated. Case smdics will cover
historical research, photographic
techniques, and measurement methods and
illustrate how (hese were combined to
document a historic vessel under
conditions which may be repeated on other
projects, HAER will appreciate being
notifled of useful case studies from other
sources; this will benefit other users of the
puidelmes.

13 Case Study I "Lines Taken from a
Vessel Too Large to be Leveled or
Moved," by Samuel F, Manning

2y Case Study IV "Lines from a Model,”
by Samuel F. Manning

The above sudies are part of the drafi
Guidelings for Documentation prodnced by
the Standards Commitze of the Maritime
Hermage Task Force, National Trust for
Historic Preservation, 1785 Massachusetts
Avenue, N.W., Washington, DC 20036.

3y Lifting Lines in a Floating Dry Dock
(Field repor froin HAER-Wawona

Recording Project, HAER No.
WA-14)

4)  Documenting a Vessel Which is to be
Destroyed (pending field report from
HAER-Lowise Travers Recording
Project, HAER No. MA-55)

3) Lifiing Lines from Inside a Floaring,
Single-Hulled Vessel (pending field
reporl from HAER-Balciutha
Recording Project, HALER No. CA-54)

6} Lifting Lines from Outside o Floating
Wooden Vessel (pending Dield repor
from HAER-Lefrie G Howard
Recording Project, HAER No. NY-
206)

For studies 3 through 6 above, write ©
HABS/HAER, National Park Service, P.O
Box 37127, Washington, DC 20013-7127.

As of 1994, HAER has produced Level I
documentation of the following vessels:

Schooner Wawona, HAER No. WA-12
Ship Balclutha, HAER No. CA-34
Ferry Eureia, HAER No. CA-59
Two-sall Bateau E.C. Collier,

HAER No. MD-77
Ship Faills of Clyde, HAER No. HI-7
Pilot Schooner Alabama,

HAER No. MA-&4
Schooner Lettie €. Howard,

HAER No. NY-206
Paddle-wheel Sieamer Ticonderoga,

HAER No. VT-14
Bow of the Srow Squal!,

HAER Mo, ME-7
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