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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 institutions and individuals as
well as the National Park Service. Since
they are one of many new sieps in
Tnaritime preservation, users no doubt will
want 10 know the background for their
development and what responsibilities Lhey
do or do not incur. Though this volume is
in bound form, these guidelines will
continue to evolve and improve as they are
used; revisions will be made from time to
time without notice, Future editions may
be issued in loose leaf form for easier use
m the [leld. Contact the ofFice of the
Historic American Enginecring Record
(HAER)} for information on updales to the
guidelines.

Background. Nalion-wide interest in
maritime history and the preservation or
replication of larpe 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 that documentation--
preservation “on paper”--will prove to be
the most reasonable preservation method
available. Where physical preservation of a
ship iy undertaken, in most cases derailed
documentation must be made before
slabilization, repairs, or other preservation
Ineasures can be safely undertaken. Such
documentation is also a form of insurance
against partial or total loss of a significant
vessel 1o posterity should some calastrophe
occur 1o the vessel itself.

Americans have always held an interest in
their maritime hislory; 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written historical documents, and folklore,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 imporant 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 Herilage 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 1983 congressional mandate to
"Invenlory maritime tesources, 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
WNational 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 1587, the National Register
of Historic Places published specific
instructions for nominating vessels 1o the
National Register {Bulletin 20
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 esiablished
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
Thelr 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 Mationat 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 documemntation 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 Siates.
At its fullest, HAER documentation
consists of Lhree components--fuily

footnoted 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 iself 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, wilth 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
msure & uniform quality of content and
presentation, the Secretary of the Imterior’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 to make (he kind and quantity of



Preface 1.1.3

documentation appropriate to the
significance of a vessel, four levels of
effort are outlined in the standards. The
maritime guidelines presented here
interpret the [irst three levels of Lhe
slandards {Levels I - III} for use in
producing documentation acceplable to the
HAER collection. The fourth level, an
inventory or survey, is addressed by
piesent guidelines for the HAER Invenwory
Card available from the HAER
Washington office.

BAER has attemnpted 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 examples and (0 make
the guidelines as flexibie and broadly
applicable as possible. HAER anticipates
their acceplance by a wide range of
authorities 2nd users, and (rusts that they
wili prove usefu] for non-HAER
documeantation projects.

Emphases. HAER documentation is
vessel-specific, and records shounid 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
some cases, since significance may inhere
in seme nendesign facts, such as historical
evernls or associations with 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 heir great
value and strongly encourages their
preservaiion by responsible repositories.

In documemting ships, HAER intends o
build on the work of the Historic
American Merchant Marine Sorvey
(HAMMS), a 14-month progtam
administered from 1936 to 1937 by the
Smithsonian Enstitution as part of the
Works Progress Adminisiration. HAMMS
put naval architects and others idled by the
Great Depression to work making records
of vanishing historic vessels with the
intention of providing furure navai
architects a useful base-line record of
American ship design evolution. For its
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 Division of

Transportation, National Museum 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 guality 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 slabitize its
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methodoiogy. 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 evaluazie 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
historic vessels have disappeared without
adequale documentation. It is hoped that
the HAER program wili help prevent
simitar losses, and in many cases be a
pretude to the physical preservation of
many worthy vessels for posterity.

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

Vessel Size. In seneral, HAER
documentation s currently restricted 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
ratlway, as hulks on a 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 tLheir
way into musenms or other protective care
much more easily (han larger vessels,

Archeology. The scope of thesc guidelines
does ueot mchude archeological siles,
whether underwater or vuderground.
Exceptions o this are subsiantially inract
hulks, whether sunk, boried or beached,
and for which contemporary documentary
sources {records, photographs, eic.) con
be found. Prehistoric vessels by their very
nature have no conlemporary written,
photopraphic, or other graphic records o
aid ir undersianding them, hence the
approach to recording and inlerpreting
them is considerably different.
Professional standards and guidelines
aiready cxist for archeolopical work of this
type. Contrary to 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 purposg, the guidelines have helped
fill an apparent gap in archeological
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
Iargely due to warships’ enormous
compiexity and the survival of volumiacus
malerials (drawings, records, histories,
pholopraphs} in the National Archives,

U.S. Navy archives and other repositories.
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Numerous hisiorical and technical
publications for both professionals and
faymen are available on this subject.
Recording Struciures 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, arnd other
machinery. HAER should be conlacted for
gnidance, as well as other aulhorities, if a
warship 15 to be recorled for HAER.

Marine Industrial Complexes.
Land-based, maritime-related sites can he
dacumented for HAER using Recording
Structures and Sites for the Historic
American Engineering Record mentioned
above.

HAER Project Parameters. HAER
usualiy records 4 site or vessel a3 1t exists
at a specific time, not as an ongoing
process. Preserved vessels undergo
maintenance, repairs, restorations, amd
other changes which themselves shonid be
documented, bnt this kind of ongoing
effort is not 1in HAER' s purview. The
guidelines are useful, however, for helping
establish ongoing documentation programs
where Lhey do not now exist by providing
a baseline set of records for directing and
dacumenting maintenance, repais, and
restorations.

Project Duration. The average
documentation project conducted by HAER
runs for 12 weeks during (he summer.
Some vessels may require (wo Or more
successive summers (0 document, most
often due to funding limitations or Lhe
need to keep the number of recording team

personnel dowu to a manageable size,
Docurmentation projects conducted for

HAER. under other auspices are not
necessarily subject o this scheduls,

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

Reconsiruction: (1) the act or
process of creating by now
consiruciion accurate form and detail
of 2 panticutar vessel as it appeared al
a spectfic period of time; {2) a 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 applicd to a vessel, fhe wrm
"reproductton”™ or “replica,” denotes:
1) Ihe act or process of reereating by
new construciion the geneal form
and appearance of a panicular vessel
or type of vessel; or (2} 2 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, of pan thereof.

The Secretary of the [aterior's Standards
for Architeciural and Ergineering
Dacumentation require HAER records {0
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"adequately explicate and illustrate what is
significant or valuable” about a historic
vessel, but this dous not necessanly mean
the drawings, photographs, and written
data will allow z shipbuilder to build a
replica without supplementary material,
HAER tecords show a user “what was
there® in relation to its historicatly
significant features. Recording the
historically significant aspects of a vessel
rately 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
ve "working"” or “shop drawings.” Old
shop drawings of hisloric vessel
constructiou are invaluable as records, but
production of new ones is in most cases
not justifiable unless an aciuzal replication
project is imminent.

The distinction between 2 HAER measured
drawing and a shop drawing is slight for
small wooden sailing vessels of
straightforward consiruction, such as a
catboat; several measured drawings and a
set of informative photographs may be ail
a wouden shipbuilder working in a craft
tradition will need to 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
modemn yard may require several hundred
sheets of shop drawings to permit
manufzacture of hull, structoral sysiems and
derails, ali pans and assemblies for
propuision equipment, auxiliarics, piping,
elecirical equipment, elc. In documenting a
historic g boat, HAER will not, for
example, produce a new drawing of a

marine engine crankshafi--complete with
dimensions, tolerances, finishes, and
specifications for metal alloys--suitabie for
handing 0 a machine shop for production
of a new parl. However, an exisling
historic shop drawing should be
photocopied by HAER if that crankshafl
represented a significant advance in the
history of mariue engine technology.
Though the HAER collectton does not
accept original historic records, existing
shop drawings for historic vessels are
invalvable and ought 0 be properiy
conserved and protected by their owners,
or wmed over 1o 2 responsible archive,
Old drawings, pholos, and records offer
significant insights into history,
consiniction, technology, design, and other
factors, and (hey can be significarmt time
savers in producing HAER drawings. They
wiil also be vital to any restoration or
replication efforrs. HAER data should
indicate where such historic materials can
be located. Otherwise, HAER drawings
znd field noles should form an information
base from which a team of gualified naval
archilects, mnarine engineers, shipwrighis,
and others can generate shop drawings for
manufacioring purposes; production 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 employees, most of whom are
college students majoring in various
aspects of history, pholography,
archilecture, or engineering. They ate also
intended for use by other agencies,
institutions, contractors, and donors doeing
documentation to HAER standards for
submission to the HAER collection or for
their own purposes.



Preface 1.1.7

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
to mrn ot reliable work.

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

owners, crewinembers, 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 the contents and whereabouts of
vacious records collections, histories of
vessel types, regions, trades, ship
constnsction 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, significance 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 1o
the Secretary's Standards for Architectural
and Engineering Documentatian and to
HAER puidetines. The HAER program
will gladiy teview "in progress" phases of
a project for direction, content, and quality
so that potentizi problems can be caught
before they become secious. Failure to
conform to specifications for archival
materials and sizes may mean rejection of
documemntation regardiess of 1S merits.
Significant departure from the guidelines is
[IECessary 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. Dogumeniation projects
operated by HAER are rarely funded by
the Mational Park Service, and ihe 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
i HAER slandards. HAER has relied on
other Federal, state, and local government
agencies 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
various types of historic resources to the

Secretary’s Standards:
1) Historian’s Procedures Manual (HABS)

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

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

4y HABS/HAER Guidelines: Transmitting
HABS/HAER Documentation
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STANDARDS
ang
GUIDELINES

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

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

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

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

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

[V.  Guidelines for producing clear and
COMCISE [Epors.

These standards, as they apply to historical
reports, Tollow well-established scholarly
practices and ethical standards.
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1. Explicating apnd illustrating what is significant or valuable about a vessel:

Recommended Not Recommended

Deiermining historically sipnfficant daw theough adequate
tesearch inte relevant primary and secondary sources, in
addition 1 examination of the physical iabric of the
vessel itselt,

Dctermining what significant data ave best explicated and
iilusirated by a written report, as opposed to photographs
or measured drawings dlonc,

Determintng what contents are best suited w explicating

and illestrating the significant and valuable aspects of the
TESOUrce,

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

Recommended Not Recommended
Using endnores and bibliography for complete and Quoting copyriphted information {inlcuding graphics) in 2
accurale citation of primary and secondary seurces, HAER report without citation or appropriate written
whether written, oral, or graphic, permission from the copyright owner(s).

Repotting gaps in information accurately,

Reparting o the redtability of sources used where they
may e undelingd or in quesiion.

Disttnguishing supporied facrs from cducated ghesscs and
specubation when drawing conclusions and interences.

Using sources and the written mediwm wiin theie
capabilities and limilations,

Turning w photography, illustralions, and measured
drawings where ey ¢an more accuraiely and sueeinetly
provide evidence, explicate or iffustrate a significant

pint.

1II. Guidelines for materials on which historical reports are (o be prepared.

Recommended
Not Recormmended

Preparing final copy of tepor on 8% "x11° archival bond
paper {acid-frec, 100% cotton, bufferad)
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I¥. Guidelines for producing clear and concise reports.

Recommended

Organizing & ropo according to a cheonalogical optline
derived 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 measuroed
drawings where they can more accurately and succinctly
provide evidence, explicate or iflustrate a significant
point.

Foliowing established rules of clear profussional writing
practice in prammar and speling.

Mot Recommended

Producing # report in which type 1% pray, streaked or
seaudged
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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-recogmized approaches, but in
addition to cusiomary documentary
sources, a thorough undersianding of the
physical siructure of a particular vessel 1s
necessary for a complete 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
excavalion, 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 the
gmidelines are inlended for use by
researchers from a variely of backgrounds,
they will not cover fundamentals of
research and writing echniques.

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

Watercraft present interesting prohlems to
the researcher, not the ieast of which is
their mobility. Evidence of the vessel’s

history may be scattered worldwide and
jocal information about construction
technigues 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 II 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 conleénl 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 1T documentation
{completion of a one-page "Data 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 Smdy 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 HAER documentation is a package
developed from several disciplines. This
package conlains not only a report, but
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formal photographs and may also include
measured drawings (in Tevel I
documeniation). As part of a team, the
regsearcher 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 should he
especially sensitive to 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 physical
aspecls of the ship showu to be significant
hy his research. He should also supply the
delineators with notes and that historical
infermation which may be better presented
on drawings than in the report. All written
data on drawings should be proofread for
content, spelling, etc. In turm, some 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 a cover sheet confaining the headings
and following the format shown on p.
Z:3.3

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

Schooner ALABARMA
HAER No. MA-64
Page 5

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

Footnoles and Endnctes. Reports should
be fully documented, with endnotes
appearing at ihe ends of chapters or the
end of Lhe 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 National Park Service
slandard).

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

In some cases, effective documentation is
best carried ont 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 time periods in great derail than
to document the entire ship in a more
superficial way. And if some
documeniatien already exists in the form
of construction plans, lines, photographs,
drawings, etc., and if these clearly
illusirate 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 histerically and has survived
willlont some repair and aiteration.
Semetimes the newer work is as imporiant
as the original; sometimes it’s not--a lot
depends on factors such as age, exwent,
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 lechnigues, and existing
documentation, determinge whether the
decumentation preject shonld be complete
or parfi2i and what arees should receive
the most attention.

The review team should be made up of
individuals familiar with the trades the
vessel was engaged inoand the type of
consiruction being reviewed. They should
also be familiar with existing
documentation (historic, photographic,
drawn, elc.} so that information recorded
is pot a duptication of information
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?

¥ 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?

6. Are there unigue consiruction
derails not fonnd in other vessels or
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ones that have never been
documented that are worthy of
moere 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
teawy will write up the resuils of its
inspection in a prioritized list of areas (o
be documented, keeping within the
documentation team’s limimjons and
offering ratienale 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 struchural
elements, if any, should be preserved,
based on their impormnce o the overall
construction as well as the practical
limitations of warehonsing urmsually 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
shightly different slant. HAER
documentation i planned to have a
500-year lifespan. It is, thercfore,
instructive (o ask yonrself what might
someone in 2308 A D. wish to know. Also
HAER repornis 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 history should
record. A history need not be limited to
these topics but each of the listed opics
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 outline may be more
closely followed, filling in available
informatiou under each heading and adding
new headings or subheadings as
applicable.

When periinent and helpful, tables,
diagrams, maps, chans, sketches,
frapmenis of engineering drawings, or
illnstrazions 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 K& use is the
historic name, which will not change with
each new owner or use. The historic nawne
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 data pages.
And, whenever using the primary name,
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use ali capital letters (e g.,
TICONDEROGAY}.

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
capital letlers) 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 is on the
ship’s document. This number is also
generally carved inw a deck beam or other
major structiral beam. Documentation
numbers can also be received from (he
U.8.C.G. Documentation Office.

2. HAER Number

Each vessel recorded is given a survey
mumber which consists of an assigned
mmber preceded by the appropriate
two-lelier slate zbbreviation, 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 meanz to be,

exact Jocations are helpful, but not neatly
as much as in the case 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 commerciai
eslablishment such as a shipyard, give the
shipyard address and describe where
within the yard the boat is iocated. If the
vessel is not Jocaled within a village,
town, of city, locate #t in relationship Lo
the nearest town with a zip code or village
name in COMMON Usage.

5. Present Owner {including address}

If the vessel is 1n use, this is a relatively
easy bit of information to obrain as the
owger’s permission will have besn
reqoired Lo begin the documentation on the
vessel. If the vessel is abandoned or
appears to 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 10
locat people.

6. Present User Including Address

Give a brief description, and also note
here whether a vessel is abandoned or rot
ar afloat or not.
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B. HISTORICAL INFORMATION
1. Histgrical 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.

Z. 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
indicale whether you are giving the
vessel’s admeasured register dimensions,
actual physical measurements made by the
recording team, or dimensions based on
some other defthitions or standards. You
niust ciearly distinguish between each
sysiem if you nse mote Lhan one,
Registered dimensions should 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
Sull as an appendix to your report. If
registered admeasurements are
undetermined, list actuai length, breadth,
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 (the vessel has a spegial
place in the designer’s development. List
SOLUICE,

b. Builder/Location. Inciude the builder’s
name 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 date, If unknown, slale
“undetermined.” If estimating the date,
indicale by using "circa” and substantiate
the estimate. List source(s).

d. Original Price.

e. Original Construction. Give a brief
overview. Differentiate between original
material and later material. Mention the
physical data which will determine what is
original as well as contemporary
photographs, newspaper clippings, leters,
etc. Take particular note of the review
team’s survey. List all 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
pulling the ailerations and additions,
include a description of each alteration
Denl with major zlierations and changes
first. Use yonr judgment whether 10
proceed (o finer levels of detail {is it a
requirement of project COSpoONSors, 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 a}} indicators such as pholographs,
paint lines, wear marks, remnams,
fastening holes, etc. 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 Lhe
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 Costoms
House Records.

c. History of Vessel Type (if appropriate)

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
attemnpted.

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 vesseil. 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, muaritime law,
Lioyd's, etc. How did these affect ships
design, operation, repair, modification?

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

4. Suppliers of materials used in
consiruction and how they relate 1o 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 orginal 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
evgluate 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
reliability, bias, and crrors. Inclnde
complete information on every source
located and annotate the sources with
useful information sech as "inclndes
reprodnction of original drawings.”

Sources will be dependent upon priorities,
time availzble, etc. MNote that some spurces
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 imporiant ¢ven 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 foltowing
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 Photographs. List the date of the
photograph, identifying numbers, and the
location of the original photograph.
Inctude the photographer’s name if
available.

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

Paintings, Engravings, ete. List the
artist’s name, date, identifying nmumbers,
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. Inclede
& 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, artifact with 3 brief
description of its usage, identifying
numbers, name of manufachurer, location,
and source of data.

Yideos and Movies. List subiect, date,
lecation, televance, and z brief description
of contents. Include an evaluation of (he
souIce.

Surveys. List date, name of personds}
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 decuments, 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 conlacls can be critical to
finding valuable tips specific to your
vessel.

Then Lhere is always Lhe "serendipity
factor": Lhe 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
Blake Avenue, Seavilie, It was written by
his grandfather, who happens 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 weli as those
nationally known, are essential. They
tonlam newspapers, books, plans,
painlings, manuscripts, 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
to Tim’s Cafe. Track down the old rigger
who left his home in Seattle for Sun City
and [ind the Key West capuain's grandson
who has Lthe photo albums in Chicago.

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

A foreign maritime museum or library
may be the only source for models and
texmral material on the vessel. The only
Seaville skiff model may be in Bergen,
Norway, for example.

Talk with people who used the vessel.
Have them sketch the location of the hait
box, for example; [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
ECOTOMCS.

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 of questions and following
leads yon are given will yield results.

Beware of the self-designated aulhority and
of artistic license. Conslantly evaluate the
credibility of each location and list all
locations searched. 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 old,
but they are included becanse they may
prove useful in describing technologies and
developments contemporary © now-
historic vessels. See Section 4.8 for further
technical works. Many authors may have
written other works--check card catalogs
under names you are interested in to sec
what else may be availabie.

I. Field Library
1. Guidelines

fves, Edward D. The Tape-Recordad interview: A
Manual for the Field Workers in Folklore and
Cral History. Knoxville, Tenn.: University of
Tennessee Press, 1980,

Lipke, Paul, Peter Spectre, and Benjamin A G
Fuller, eds. Boars: A Manual for Their
Documentaiion. Nashville, Tenn.: Amertcan
Association for State and Local History for the
Musenm Small Crafl Association, 1993,

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

United Srales Department of the Interior, National
Park Service, Onidefines for Recording Historic
Ships. Washington, D.C.; U.5. Depanment of
the Trterior, Mational Park Service, Historic
American Buiidings Survey/Historic American
Engincering Record Division, 1983 and 19%4.

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

2. Dicionaries

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

de Kerchove, Rene, [nternational Marlime
Dictionary. 2nd &d, 1961,

Depanment of Foreign and Domestic Trade, United
Stares Merchant Manne Cadet Corps, War
Shipping Administration. A lossary of Legal,
Insurance and Shipping Terms. Kings Poind,
N.Y.: United States Merchant Marine Cadel
Corps, 1945, {mimecgraph)

Eddington, Waler I. Glossary of Shipbuilding and
Ouifitting Terms. New York, M.Y.: Cornel}
Maritime Press, 1943,

Kemp, Powr, od. The Oxford Companion io Ships
gnd the Sea. London, Mclbourne, New York:
Oxford University Press.

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

Peaich, H. From Keel to Truck, A Marine
Dicsionary, English French and German.
Antwerp, Holland: Ratinckx Frens, 1885,

Paasch, Capt. H. flustrated Marine Encyclopedia,
189, Warford, Herts, England: Argus Books,
Lud., 14977,

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

Rogers, John G, Origing of Sea Terms. Mystic,
Ct.: Mystic Seapont 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
Cyclapedia. New Yoik, N.Y.:
Simmons-Boardman Publishing Co., 1920.

3.Bibliographies and References

Albion, Robert G. Moawa! and Maritime History: An
Annotated Bibliography. ath ed. Mystic, Cr.:
The Marine Historical association, Inc., 1972,

Browwer, Morman J. "Maritime Preservation
Bibliography.™ Washingion, D.C.: Nalional
Trust for Historic Preservation, 1983,
(unpublished manuscript)

Feltner, By, Charles E., and Yeri Raron Feliner,
Great Lakes Maritime History: Bibliography
and Sources of Information. Dearborn, Mich.:
Seajay Publications, 1982,

Historical Periodicals Direciory. Santa Barbara,
Ca.; Ozford, Eng.: ABC-Clio, Inc.

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

Labaree, Benjamnin W. A Supplement (1971-1986}
t Robert G. Albion's Naval and Maritime
Histary: Ar Annotated Bibliography. 4th ed.
Mystic, Ci.: Mystic Seapont Muscum, Inc.,
1988.

Mooney, James L., ed. Dicrionary of Americon
Maval Fighting Skips. Washinglon, D.C.:
Department of the MNavy, 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.

II. Research Guidelines

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

Cantor, Norman F., and Richard [. Schoeider. How
t6 Study History. New York, N.Y.: Thomas Y.
Crowell, 1957,

Felt, Thomas. Researching, Writing, and
Publishing Local History. Mashviile, Tenn.:
American Association for State and Local
History, 1976,

Gouschalk, Louwss. Cnderstanding History. New
York, N.Y . Alfred Knopf, reprinted 1960,

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

Shafer, R.A_, ed. A Guide to Historical Meathod.
Homewood, I11.: The Dorsey Press, 1969,

Swevenson, Noel O Search and Research. Salt Lake
City, Utgh: Desert Book Co., 1979,

Tilden, Freeman. Inrerpreting Our Heriage.!
Principles for Visiier Services in Parks,
Museqms, and Historic Places. Chapel Hill,
N.C.: University of Nonbh Carolina Press,
1957.

M. Vessel Types
A. Wooden Boais over 40 Feet

I. Construction and Materials

Abell, Sir Westcott Stile. The Shipwright's Trade.
Cambridge, Eng.: University Press, 1948,

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

Cunis, W.H. The Elements of Woaden Ship
Construction. New York, N.Y .. McGraw-Hill
Book Company, 1919.
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Desmend, Charles. Wooden Shipbutlding, Yesial,
M.Y.: The Veseal Bress Lid. | 1964,

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

Estep, H. Cole. How Woaden Ships Are Builr. New
Yook, MY W.W. Naron Co., 1918,

Eyres, D 1. Ship Construciion. 2nd ed. Loadon,
Eng.: Weinemsapn, 1973,

Frost, Ted, From Tree to Seq. Lavenham, Soffolk,
Eng.: Terence Dalton Limited, 1985,

Garyantes, Hupgo F. Hendbook for Shipwrights.
Mew York, N.Y.; London, Eng.; MoGraw-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 Construction 1775-1875,
Lymingken, Hampshire, England: Nautical
Publishiog Company, Lid., 1973,

Mackrow, Clemnentl. The Maval Architect’s atd
Shipbuilder's Pocket Book, London, Eng.:
Crosby, Lockwood and Son, 1902,

Puty, George, and Marc Halevi, The Spirir of
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Thommdike, Me.: Thomdike Press, 1984,

Simmens, Walter J. Firisiing. Lincolaville, Me..
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Comp. The Eflements of Wooden Ship
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Monheasrern University Press, 1951,

2. Rigging

Biddiecomhe, Cept. 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,
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Seamnship. Copenhagen, Denmark: Host and
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Leather, John. Spritseils ard Lugsails. London,
Eng.; Hew York, N.Y.: Adlard Coles Lud.,
1974,
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Seamanship. New York, MUY : Van Nostrand,
1898,

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

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

Totten, B.J., Commamier U.5. Navy. Naval
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 Sheilops. Barre,
Ma.: Barre Publishing Ca., 1986,
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Goode, George B. The Fisheries and Fishing
Indusiry of the Uhtited States. Washingtom,
D.C.: Government Printing Office, 1887,

Greenhill, Basil. Archeology of the Boat: New
introductory Study. Middletown, Ct.: Wesleyan
University Press, 1976,

Haley, Nelson Cole, Whale Bunt: The Narmtive of
2 Voyape by Nelson Cole Haley, Harpooner in
the Ship CHARLES W, MORGAN, I849-1833.
New York, NUY . [0 Washbum, 1948,

Hall, Elton W, Spermt Whaling from New Bedford:
Ciifford W. Ashley's Photographs of Bark
SUNBEAM, in 1904. New Bedford, Ma.: Old
Dartmeuth Historical Society.

Hardy, A.C. dmerican Ship Types: A Review of the
Work, Characteristics, and Constrieciion of
Ship Types Peculiar io the Waiers of the North
American Continent. (Mew York, N.Y.: D.
¥Yan Nostrand Company, 1927),

Harland, John. Seamanship in the Age of Sail.

Annapelis, Md.: The Naval Institue Press,
1584,

Hornell, James. Warer Transport. Cambridge,
Eng.: Cambridge University Press, 1946,

Institution of Naval Architecis. Transactions of the
Institution of Naval Architects. London,
England.

International Marine Archives, Naniucke!, Ma.
Nantucket, Ma.: Infernational Marine
Archives, 1976,

Johnstone, Panl. The Sea-Craft of Prehistory.
Cambridge, Ma.: Harvar! University Press,
1980.

Kochiss, John M. Ohsiering from New York 1o
Boston. Middletown, Ct.; Wesleyan University
Press, 1974.

Laughton, L.G. Carr. Old Ship Figure-heads and
Sterns. New York: N.Y.. Bon Franklin, 1973,

McFarland, Raymond. A History of the New
England Fisheries. Philadelphia, Pa.:
University of Pennsylvania; New York, N.Y..
D. Appleton and Co., 1911,

___. The Musts of Gloucesier: Recollections of a
Fizhersan. New York, N.Y.: W. W, Nortan
Co., Inc., 1937.

M'Kay, Lauchlan, The Pracrival Shipbuilder. New
York, N.Y.: Collins, Keese and Company,
1839,

Morris, James. Our Maritime Heritage: Mariime
Developmenis and Thelr impact on American
Life. Washingrou, D.C.: University Press of
America, 1979,

Pictee, Wesley George. Goin' Fishin': The Story of
Deap Sea Fishermen of New England. Salem,
Ma.: Marine Research Society, 1934,

Socicty of Naval Architects and Marine Engineers.
Hisiorical Transactions. New Yook, N.Y.: The
Sociery of Naval Archilects and Marine
Engincers.

Worcester, G.R.G. The Junks ond Sampans of the
Yangze. Annapolis, Md.: Naval Institute
Press, 1971,



General Bibliography 2,3.5

B. Wooden Vesvels Under 48 Feet

Ansel, Willits D, The Whaleboar: 4 Smdy of
Design, Construcrion and Use, T850-1870,
Mystic, Cr.: Mystic Seapon Museum, Ing.,
1578,

Atkin, William, and John Atkin, The Book of
Bears, Cammdgen, e, [nternational Maripe
Publishing Co., 1976,

Blanchard, Fessenden 5. The Sailhwar Classes of
North Amenica. New York, N.Y.: Doubleday
and Co., 1973

Bolger, Phillip C. Smafl Boals. Camden, de.:
International Maring Publishing Co., 1973,

Brewinplon, M.V, Chesapeske Bay Lag Canoes
ard Bupeyes. Cambridge, Md.: Comell
Maritime Press, Inc., 1963,

Burke, iohn. Pete Culler's Boats: The Complete
Design Catalog. Camden, Me.: International
Marine Publishing Co., 1984,

Cannell, David, and John Leather. Modem
Developments in Yacht Design, New York,
H.Y.: Dodd, Meade, 1976

Carrick, Roben, and Richard Henderson. Jokw .
Alden and His Yacht Design. Camden, Me:
imemational Marine Publishing Co., 1983,

Catalog of Boat Bailding Plans and Books. Mew
York, M.Y.: The MacMillan Co., Inc., 1942,

Chapelic, Howard 1, dmerican Sailting Craft. New
York, M. Y.: Kennedy Brothers, Ine., 1936,

__ . Matbuilding: A Complere Hardbook of
Wooden Boal Construction, New York, NUY .
W.W_ Morton and Co., 1936,

Cornecticut, State of, Shell Fish Commission
Repart, 1901,

Culler, B.D, Skiffs and Schooners. Camien, Me.:
International Marine Pubhshing Co., 1974

Darvin, Tom. The Rudder Treasury. New York,
N.¥.. The Rudder Publishing Co., 1953,

Crurant, Kenneth, and Helen Durant, The
Adirendack Gride-Boat, Camden, Me.:
Int¢rnational Marine Publishing Co., 1930,

Cardner, lohn. Basic Boatbuilding. Mystic, Ct.
Mystic Sezport Museum, Ing,, 1972,

. Building Classic Small Craft. Camdeny, Me..
Imtcrnational Marine Publishing Co., 1977,

. Cloesic Smalf Boais, New York, N.Y.:
American Sponisman, 1969,

__. The Dory Bpok, Camden, Me.: Inlemational
Marine Publishing Co., 1978,

Guihom, Peter ). The Sea Bright Sidff and Other
Jersey Shore Boats, Now Brupswick, N
Rutgers University Press, 1971,

Hemeshoff, Lewis Francis. The Complete Cruiser.
New York, N.Y.: Sheridan House, 1963

- Sensible Cruising Designs. Camden, Me.:
International Marine Publishing Ce., 1973,

Ingersol, Emest. "The Oyster Industry. ™ Tenrh
Cersus of the Unized States. Washington,
I.C.: Government Printing Office, 1884,

Jones, Hersld A, ed. Ji't a Frigndvhip. Rockland,
Me.. The Friendship Sloop Society, 1962,

Leather, iphn. Clinker Boatbuliding . Camden, Me. :
International Marine Publishing Co., 1973,

. The Big Class Racing Yackre. st Brtish ed.
London, Eng.: Stanford Maritime, 1932,

Leavens, John M., ed, TRe Carbost Boak. Camden,
Mce - Iniernational Marine Publishing Co.,
1973,

Lipke, Paul. Plank On Frame. Camden, M.
internztional Marine Publications, 1981,

hanley, Avwond. Rushion and His Tintes in
American Congeing. Syracuse Universiy
Prgss, 1968



216 General Bibliography

Mckee, Eric. Clenched Lap or Clinker.
Grecmwich, London, Eng.: Mational Maritime
Museum, 1973,

_ . Working Boars of Britain; Their Shape and
Furpose_ 1st British Edition. London, Eng.:
Conway Maritime Press in associalion with the
~Nanonad Maritime Museem, 1983,

Merth American Yacht Racing Union. Scantling
Rules for Yachrs Butlr io the Universal Rule In
Claxses of 46 Foot Raiing and Below. New
York, N.Y.: American Yacht Racing Union,
1929,

Fanicrson, Harold W. Small Boat Building, New
York, N.Y.: The MacMillian Co., 1972.

Babl, Samval S. Boar Building in Your Own Back
Yard. Cambridge, Md.; Comell Maritime
Press, 1953,

Robems, Al, ed. Enduring Friendsiips. Camden,
Me.: Inerational Marine Publishing Co.,
1970,

Schoettle, Edwin I., ed. Saifing Craff. New York,
N.Y.: The MacMillian Co., Inc., 1927,

Simmons, Walter. Lapstreke Boatbuilding, 2 vols,,
revised and updated. Lincolnvilte Beach, Me.:
Duck Trap Woodworking, 1983,

Smilh, Harvey G. Boar Carpentry. 13t ed.
Princeton, W.J.: Van Nostrapd, 1955,

Stephens, W.P. Canoe and Boarkuilding. New
Yeork, N.Y.: Forcst and Siream Publishing
Co., 1389,

Steward, Robert M. Boatbuilding Manua!, Camden,
Me.: International Marine Publishing Co..
1970.

Thomas, Barry Gifford. Building of rthe Herresfuff
Dinghy, Manufacturer's Method. Mystic, Ci.:
Mysiic Seaport Museum, Inc., 1977,

Webb, Frmk Rush. Merual of the Canvas Canoe;
dts Construction, New York, N.Y .- Forest and
Stream, {898,

C., fron Hulled Vesseis

Grantham, fohn. fron Ship-Building. Sth od.
Lendon, Eng.: Virme and Co.. 1886,

Recd, E.). Shipbuilding in fron and Stee!. London,
Eng.: John Muorray, 1869.

Thearle, Samuel James Pope. The Modern Praciice
of Shipbuilding in Irpn ard Steel. 2nd ed.
London, Eng.: Wiltiam Collins, 1891,

Wilson, Theodore D_ dn Ourling of Ship Building
Theprericad and Practicel. Mew York, N.Y .
John Wiley and Son, 1873,

D. Steel Hulled Vessels

American Byreau of Shipping. Rules for rhe
Classification and Construction of Steel Ships.
New York, N.Y.

Arnett, David, ed. Design and Corstruction of Steel
Merchant Ships. New York, N.Y.: Society of
Maval Architects and Marine Engineers, 1935,

Baker, Elijah 1. Iniroduction to Steel Shipbuilding,
Mew York, WY McGraw Hill, 1953,

Holmes, A, Campbell. Practical Shipbuilding: 4
Treatise on the Structural Design and Building
of Moderr Stce! Vessels. London, Eng.:
Lonmans, Green and Company, 1918, 2 vols.

Talbot-Booth, E.C. Merchant Ships. England:
MacMillan, 1943.

Walton, Thomas. Stee! Ships: Their Construction
and Maintenance. London, Eng.: Griffin and
Ca. Lid,, 1902,

E. Steam Powered Vessels

I. History

Ambler, Charles Heney. 4 History of Trunsporation
in the Ohio Valley., Wesiport, Ct.: Greenwood
Press Publishers, 1970,



General Bibliography 2.3.7

Flewcher, R.A. Steawne-skhigs: The Story of Their
Development to the Presert Day. Philadelphia,
Pa.: 1.B. Lippincott Company, 1310,

Institution of Naval Architects. Transactions of the
dnstitation of Naval Architects. London,
England

Jaegbus, Meclancthon W, The Counecticir River
Steamboar Story. Hanford, Ct.: The
Connecticot Historical Society, 1956,

Marcison, fohn H. History of dmerican Steam
Navigatton. New York, N.Y.: Swiephen Daye
Prass, 1958,

Petersen, William J. Sreamboating on the Upper
Missirsippi . lowa City: The State Historical
Sociely of Iowa, 1968,

Preble, George Henry. A Chronologica! History of
the Origin and Development of Steam
Navigation 1543-1882. Philadelphia, Pa.: L.R.
Barersly and Company, 1833,

Ridgely-Nevin, Cedric, American Steamships on Ihe
Artantic. Mewack, Del: University of
Delaware Press, 1981,

Rowland, K. T, Steam at Sea: A Hisiory aof Steam
Mavigation. New York, N.Y.. Pracger
Publishers, 1970,

Smith, Edgar C. A Short History of Neval and
Marine Engineering. Cambridge, Eng.. The
University Press, 1937,

Society of Naval Architects and Marine Engineers.
Historicef Transactions, New York, N.Y. The
Society of Naval Archicects and Marine
Engimecrs, (Mumerous years)

Spran, H. Phitip. The Birth of the Steamboat,
London, Eng.: Charles Griffin and Company,
Lid,, 1958,

Tyler, David Budlong. Steam Conguers the
Arfentic. Hew York, N.T.: D.
Appleton-Cermury Company, 1939,

2. Vessel Types

Bates, Alan L. The Western Rivers Siearboat
Cvolopedivum or American Riverboat: Srrucrure
and Detail. Leonia, NI Tluste Press, 1968,

Baxter, Raymond 1., and Anher G Adams.
Reilroad Ferries of the Hudson ard Srories of a
Deckhgnd, Woodclilf Lake, M.1.: Liod
Publications, 1987.

Hilion, George W_ The Great Lakes Car Fervies
Berkeley, Calif.: Howell-Nonh Books, 1962,

Mitchell, Richard M. The Sreqin Laynch. Camden,
Me_: Infernational Marine Publishing
Company, 1582,

MNewell, Gordon, and Joe Williamson, Pacific
Coastal Liners. Seattle, Wash.: Superior
Publishing Company, 1959.

3 Technical (Naval Architecture
and Marine Engineering)

Babrock & Wilcox Company. Marine Steam. New
Yoik, N.Y.: The Babcock & Wilcox
Company, 1918,

Babicock & Wilcox Company. Steam. New York,
MN.Y.: Tie Baboock & Wilcox Company
(AMPREIDNS YEars).

Barion, John K. Naval Reciprocating Engines and
Arexiliary Machinery: A Textbook for the
Instruciion of Midrhipmen ar the 1.5, Naval
Academy. Anpapolis, Md.: The United States
Maval Tnsritob:, 1914,

Bourne, John. A Treatise on the Sleam Engine and
fis Application to Mines, Mills, Steawn
Naviggrion and Reilways, London, Eng.:
Longman, Brown, Green, and Longmans,
1851,

Bridger, Capt. H.H., and Oswald M. Watis, The
Stowage of Carge: A Practical Treatise on the
Descripion, Handiing, ond Stowage gf Carge.
Lemdon, England: Tmray, Lawre, Morie and
Wilson, Lid,, 1927,



2.3.8 General Bibliography

Carmichael, A.W. Praciical Ship Praduction. New
York, N.Y.: McGraw-Hill Book Company,
Inc., 1919,

Edwards, Emory. Modern American Marine
Engines, Boifers, and Screw Propeflers: Their
Design and Construction. Philadelphia, Py :
Henry Carey Baird and Company, 1836,

Hillcoat, Charles H. Nores on the Siowage of Ships:

A Handy Book upon the Stowage of Cargoes,
with Weights and Measures. New York, N.Y.:
Colonial Publishing Company, 1919,

Holmes, A Camnbell, Pracrical Shipbutlding: A
Treatise on the Strucfural Design and Building
aof Madersn Steel Vessels. London. Eng.:
Lotnans, Green and Company, 1918. 2 vols.

internalional Correspondence Schools Reference
Lifsrary. Vol. 170 "Maring Engincs, Marine
Pumps. " Scranton, Pa: Internalional Textbook
Company, 1907,

frternational Library of Techrology. Yol. 98 )
"Marine Boilers, Refrigeration.” Scranton, Pa:
Internaiional Textbook Company, 1907,

Lyon, Frank, Liewt, Commander U 8. Navy, and
Ligut. Commander A W. Hinds, U.S. Navy.
Marinte and Naval Boflers. Annapolis, Md.:
The Unired States Naval Instine, 1915.

Semon, AE. A Manuel of Marine Engineering
Comprising the Design, Consiruction, and
Working of Marine Machinery, London, Eag.:
Charles Griffin and Company, Ltd., 1928,

Seward, Herben Lee. Marine Enpincering. Vol. L
Mew York: The Society of Naval Archilects
and Marine Enginecrs, 1942, Eleventh printing
1968,

. Marine Engineerfng. Vol. J1. New York: The
Society of Naval Architects and Martne
Engincers, [944. Eleventh printing 1968,

Sothern, }.W.M. “Verbat" Notes and Sketches for
Marine Enginvers: A Manual of Marine
Engineering Practice, Glasgow, Scotland:
James Monree and Company, Lid., 1915,

Sterling, Frank Ward, ed. Marine Engineers’
Haadbook. New York: MeGraw-Hill Book
Company, Inc., 1920.

F. Yachir

Chapelle, Howard 1. Yacht Designing and Plasning
Jor Yachismen, Students and Amatenrs. New
York, N.Y.: W.W_Nonon Co., 1936

Fox, Uffa. Sailing, Seamanship, and Smalf Yache
Construction. New York, N.Y.: Charles
Seribner’s Sons, 1934,

Herreshoff, L. Francis. The Common Sense of
Yachr Design. Jamaica, N.Y .:
Caravan-Maritime Publishing Ca., 1966.

Hemp, Dixan. Yacht Architecture: A Treatise on the
Laws Which Crovern Resistance of Bodies
Meoving in Waler. London, Eng: H. Cox, 1885.

Kinney, Francis 8§ Skene’s Elements of Yacki
Design. 8th edition. Mew York, N.T.: Dodd,
Meade and Co., 1981,

Kunhardt, C.B. Small Yackis. New York, N. Y.
Forest and Stream Publishing Ca., 1887,

Rousmaniere, John. The Golden Pastime: A New
Hisiory of Yachting. New York, N.Y.. W.W,
Morton, ¢. 1986,

Stephens, William D. Traditions and Memories of
American Yachiing. Reprinted from Motor
Boating. New York, N.T.: Hearst Magazincs,
Imc., 1947,

Yaughan, T.J. Internationa!l Fourteen Foot Dinghy
19281964, Handbook and History. London,
Eng.: Inlemational Fourteen Fogl Dinghy Class
Associalion of Great Britain, 1964

tr. Ship Models

Ronnbere, Erk A, To Build ¢ Whaleboa:.
Historical Nores and a Model Maker's Guide.
New Bedford, Ma.: Old Dartmouth Historical
Socicty, 1985,

Waite, A. H. Carglogue of Ship Models, Pan 1:
Ships of the Western Tradition fo 1815,
Greenwich, Eng.: National Maritime Museum,
1981,



General Bibliography 2.3.9

I¥. Vessel Registration

Anraal List of Mevcham Vessels of the United
States. Washinpion, D.C.: Covernmemnt
Prating Office.

Browwer, Norman §. faternational Repister of
Historic Skips. Amnepolis, Md.: Nevel Institore
Press, 1985,

Jackson, Melvin H., od. Historic dmerican
Merchant Marine Survey, Salem, N H.: Ayer
Co., 1983,

Llowd’s Register of British and Foreign Shipping.
London, Eng: Lloyd's Register of British and
Foreign Shipping.

VY. Directories

A. Marifiine Museum Directory

American Association of Muscems. The Offtcial
Musewm Dirvectory. Skokie, Tl - National
Register Publishing Company, 19580

Howe, Edward Hartley. Morth America's Marilime
Museums: An Annotated Gride. Mew York,
™.Y.: Fapis on File, 1987,

Landaner, Lyndall B., and Doaald A, Landauer.
Pacific Marine Museums. And Data Research
Centers. Pasadena, Ca_: Flying Clond
Pubiizhers, 1985,

Nantical Masenm Divectory, dih cd. New York,
NY.: Onadrant Press, inc., 1976,

¥1. Published Documentalion on
Individual Historic Yessels

Braynard, Frank O. 3.5, Sgvorneh: The Elepant
Steam Ship. New York, M.Y .2 Dover
Publications, Tne., 1963,

Delong, Harriet Tracy . Pacific Schooner
WAWONA, Bellevue, Wash.: Docomentary
Book Publishers Comeoration, 1985

Jackson, Melvin H., ed. The Historic Amevican
Merchamt Marine Survey, Works Progress
Administration, Federal Profect No, 6, Salem,
M.H.: The Ayer Company, 1983, 7 vols.

Kline, .5, Steamboar Virginia V., Bellevue,
Wash.: Documeniary Book Publishers
Corporation, 1983,

Lamhbert, Andrew. Warrior: The World s First
Ironclad, Then and Now. Annapolis, Md.
Maval insiitute Press, 1987,

Orwsley, Frank Lawrence, J1. The 8.5
ELORIDA - Her Buitding and Operations, The
University of Alabama Press, 1987

Summersell, Charles Grayson., O.5.5, ALABAMA.
Buifder, Caprain and Plans. The University of
Alabamaz Press, 1985,

¥II. Photography

Borchers, Perry E. Fhotogrammeeiric Recording of
Cuttieral Resonrces, Washington, D .CL:
Technical Presecvation Services, 1977.

Chambers, I, Henry. Rectiffied Protography and
Photo Drawings For Historic Preservation.
Washington, [.C.; Technical Preservation
Services, 1975

Time-Life Books. "The Camera”™ {1970);
"Docomentary Photopraphy” {1972),
"Photography a5 a Tool® (19700, Library of
Life Photography. New York, M. Y. Time-Life
Books.

Unticd States Depanment of the {nterior, Naticnal
Furk Servige. Cruidelines for Recording Historic
Ships. Washington, I.C.: U.S. Depanment of
tire interior, Wational Park Service, Historic
American BEwldings Survey/Historic American
Engingcering Record Division, 1988,

YIII. Wood Identilication and
Conservation

Amburgey, Terry L. Annctared Bibliography on
Preservation and Conrrol of Decay in Wooden
Struciures. Guifport, Miss.: United Stales
Depanment of Agricultore, 1971,

Anon. Nonenclature of Commercial Timbers,
Incinding Seurces and Supply. London, Eng.:
British Standerds Inst., 1974,



2.3.10 General Bibliography

Depariment of the Navy. Wood: A Marwal for its
use af Shipbuilding Materiel. Kingsion, Ma.:
Teaparty Books, 1933,

Hoadley, R. Brice. Understanding Wood: A
Crafisman's (uide to Wond Technology.
Newion, Ct: Tzunton Press, 1980,

Little, Etbent L., Jv. 1580 Checklist of United
States Trees (Native and Maruralized).
Washington, D.C.; Government Printing
Office, 1980,

Qddy, W.A., ed. Problems of the Conservation of
Waterfogped Wood. Greenwich, Eng.: National
Maritime Musenm, 1975,

Upnited States Forest Producls Laberatory, Madison
Wisconsin, Wood Handbook: Bagic Information
ot Wood as a Malerial of Construction Writh
Data for its Use in Design and Specification.
Washington, D.C.: Government Printing
Qffice, 1955,

Unizead States Forest Service, Wood Decny in
Heowpses: How to Prevemt and Conired It
Washingion, D.C.: Government Printing
Offica, 1969

IX. Oral History

Barlis, Peter, Folidife and Fieldwork: A4 Layman’s
introdiction to Field Technigues, Washington,
L. C.: Library of Congress, Amencan Folklifc
Cemeer, 1979,

Bann, Willa K. Transcribing and Editing Oral
Higtory. Mashville, Tenn.: Amecrican
Associztion for Stalg and Local Hisntory, 1977,

Goldswin, Kennsih, A Guide for Field Workers in
Fofidere. Hatboro, Pa.: Felkiore Associales,
1964,

Hoopes, Tames. Oral History: An Intreduciion for
Seiedents. Chapel Hill, N.C.; Usiversity of
Motk Carolina Press, 1979,

Ives, Edward D. The Tape-Recorded Interview: A
Mamual for Field Workers in Folklore and Oral
Higiory. Knoxville, Tenn,: Universily of
Tennessee Press, 1980,

Folly, Brad. Videstaping Local History. Nashville,
Tenn.: American Association {or Stawe and
Local History, 1982,

X. Periodicals (Current and past)

American Conglr, York, Pa.: American Canal
Sociery,

American Hisiory end Life. Samiz Bashara, Ca,,
Denwer, Co.;, Oxford, Eng,; ABC-Clic
Tnformaticn Services,

American MNepiune. Salem, Ma.: The Peshody
whuseum of Sharrga,

Bonk Review Digest. Mew York, MY, Tht H. W,
Wilson Co.

fefand Seqs, Wermillion, Qhio: The Grear Lakes
Historical Society,

Marinar's Mirror. London, Eng.: Society for
Mational Research.

Merchont Fleer News, Woashinguon, D.C: United
Stales Shipping Board, Merchanl Flect
Corporarion.

Motor Boat. New York, N.Y . Mowor Boat
Publications, Ine,

Mater Boating., New York, N.Y .. International
Mazgazine Co.

Natioral Fisherman. Camden, Me.: Tonmal
Publwations.

Maytical Crazette. New York, N.Y,

Nautical Resegrch Forrmal, Washingon, D.C.:
Nautical Research Guild.

One Pesign Yackisiman. Chicago, 1. One Design
Yachtsman, oo

Power Boating. Cleveland, Oh_: The Penton
Publishing Co.

Rudder. New York, N.Y.: The Rudder Publishing
Co.



General Bibliography 2,3.11

Sea History. Croton-on-Hudson, N.Y.: Natignat
Merjtime Histonical Sceiery,

Shipmodefer. New York, N.Y - A.C. amd H W,
Dickens.

Steamboar Hill. Providence, R.I: The Steamship
Historical Society.

United States Naval Instttute Proceedings.
Annapolis, Md.: United States Naval Tnstituee.

Woodenixxat. Broklin, Me.: Woodentoat
Puhlications.

Yachiing. Mew York, N.Y.: Yachting Publishing
Corporation.



2012 General Bibliography




Case Study 2.4.1

CASE STUDY

The following case study was wriiten for
illusirative purposes and is intentionally
brief in 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 length 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
o save space, reporis submitled to HAER
must be produced on only one side of 2

page.
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HISTORIC AMERICAN ENGINEERING RECORD

Noank Well-Smack EMMA C. EBERRY

Rig/Type of Craft:
Trade :

Dfficial HNumber:
Principal

Dimensions:

Location:

Date of Construction:

Designer:

Builder:

Present Owner-:

Fresent Uses:

Sigpificance:

Researcher:

HAER No. CT-000

sloop
fishing

a7l

Length: 3%.2°

Eeam: 14 .67
Depth: 5.7

Gross btonnage: 15.76
Net tonnage: 14 .36

Mystic Seaport Museum
Mystic, Connecticut

1866

Robert Palmer
falso kneown as Deacon Palmer)

R, & J. Palmer Yard
Moank, Connecticut

Mystic Eeaport Museum
Mystic, Connecticut

historic ship exhibit

This wvessel 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, 1%B8
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Significance

The EMMA C. BERRY is the last known representative of her type.
Noank well-smacks were sloop rigged fishing vessels with a live
or wet well.' Noank, Comnecticut, shipbuilders developed a
reputation for building fine smacks. They were known aleng the
coasrt of Horth America as far south as Hey West, Florida, where
they were introduced by Connecticut fisghermen.

Principal Dimensicns?

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

Lengch 38.2° Gross tonz 15.76
Breadth 14.6° Nekbk 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 Jochn succeeded their father in his partnership with James
A. Latham in 184%5. The company then being known as Palwmer &
Latham. Shortly thereafter, Latham withdrew from the partnership.
The firm of R. & J. Palmer 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
to 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 eassentially closed.®

Where Builkb/Duildar

The BERERY 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 Construckicn

Robertc Palmer agreed to build a hoat for John Berry on February

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

Robert Palmer agreed to build the BERRY for $,1275.° This price
is for the hull only. In the 18608 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 with
confidence about the BERRY ig that she was a slecop, had a wet
well, and a clipper bow.

The Van Horn Collecticn is a seb of photographe taken of the
BERRY 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 outbhoard configuration.’

In a broader pergpective, there are geveral sources of
information which might be helpful in distinguishing between
original construcrtion and later additions. A model of a schooner
well-smack was discovered in Bergan, Norway. The model was
exhibited by the United States in the 1880 Berlin Fisheries
Exhibition.'® The scantlinge of some of the model’s timbers seem
heavy for a vessgel her gize (6271/2" LOA) but the construction
style makes sense in terms of good shipbullding practices.

A set of plans and construction drawings for the eschooner GRAMPUS
can ke found in the 1887 edition of the Commiseioner’s Report to
the United States Commissicon of Fish & Fisheries. The GRAMPUS was
bullt as a research vessel for the Fish Commission in 1886. 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 congtruccion 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 photographs that might also be helpful
in‘making these determinations. The comparisons are based on
Custom House measurements. They are all located at Mystic Seaport
Mugeum. The MARY E. HOXIE {Photo identificaticon numbers 72-10-15,
72.882.3 and 72.882.14} was built for John Berry at the Palmer
Yard in 1868. The HOXIE is a schooner and about twice the size of
the BERRY. WHISTLER (87-5-22) is a sloop 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, 86-2-45) 15 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 Vessels ©f the United States until 1895. In the 1914
edition of MVUS, she first appeaxs as a motor vessel, l1.e., an
auxiliary engine was installed. Her web well was removed in

1929 .** The 1926 MVUS lists a change of horsepower from the
original 8 to 12. This probably represents the addition of an
engine because in 1931 she had two engines.' The engines were
removed in i931.

The BERRY was rebullt in the winter of 1%34-35 at the Morton
Johnson Yard in Bay Head, New Jersgey.'®

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

Originzl and Subseguent Owners and Masaters

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

By September 27, 1866, the BERRY was sold. Her license (#30} of
that date lists amos E. Lamphear of Waterfeord, 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 ARlberct 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) issued at New London, shows
Henry Chapel of New London owng 5/8 of the BEERRY and Henry Brown

of New London 3/8. Her master is Rcbert Westcote also of New
Londorn .

The BERRY'S licenses for 1870, issued on March 3 {#12), and 1871
{#23), issued on April 39, list Anderson L. Crandell as mascter.
The owners remain the same.

From 1672-1886 the BERRY was solely owned by Henry Chapel,
although she gailed under numercus masters. Robert Westcote was
listed as master from April 22, 1872 {License #34) to August 11,

1876 (License #3) when Colby C. Holmes (New London) became her
master.'®

Holmes remained her master until October 15, 1878 (License #1i4},
when Truman Crocker (New London) was listed as master.

There is no license for 1879. The license (#18) for 1880 lists
William E. Gross (New London) as master. While Henry Chapel
remaine the owner, he is designated as managing owner on this
license. This designation remains the same until 1886. Her
mastars continue to change yearly: James W. Potter (Neoank, April
9, 1881 #20), Edgar M. State (no town given, May 9, 1882 #26),
R.S. Watrous (Mystic River, May 11, 1883), Samuel O. Crocker {(New
London, June 13, 1884 #28), Alvin Rathburn (Noank, June 8, 1885
#25), and Calvin Rathburn (Noank, June 11, 1886 #41).

The preceding list of cwners and masters was compiled from Custem
House recorde which were copiled under the auspices of the Works
Progress Administratbion. Theee records have been published for
some Custom Districks but not for New London, Connecticut. The
New London records are stored at the G. W, Blunt White Library,
Mystic Seaport Museum. 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 February 4, 189%2.'Y7 I think it is
gafe to assume that Chapel remained the BERRY'S owner until at
least 1892. The BERRY’'s home port in Merchant Vessels of the
United States remaing Few London until 1895 when it changes to
St. George, Maine. It 1s quite possible that Chapel owned the
BERREY until 1894-95%5. The ownership gap continues until 1319 when
we agaln have licensges for the BERRY, These licenses are on

micreofilm (N.A. 334 Roll 1) loecated at the S.W, Blunt White
Library.
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While the licenses themselvesg are probably available at the
Federal Archives and Records Center in Waltham, Mass., time
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, as owner and Anscn Kelly master.
F.W. Beal owned the BERRY until 1824.3%"

The next license on the microfilm (#5) issued on March 19, 1924,
in Machias, Maine, shows George ©. Beal owns 1/3 of the BERRY and
Milton L. Beal 2/3. Both are from Jonesport. Thelr joint
ownership continued until July 1929 when Gecrge Beal bought out
Milton. Most of this time either George or Milton sailed as
master? except between June 10, 1926, and QOctober 18, 1926, when
Charles E. Beal is shown as master and between May 16, 1927, and
June 4, 1827, when Corliss J. Crowley iz listed as 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 Novembear 18, 1963, when he donated the BERRY to Mysctic
Seaport Museum.

Source of Origipal Name

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

Higtory of Tyvpe

A complete history of Neank smacks has vet to be written. Howard
Chapelle, whoze work provides the basis for the following
history, has presented the most compleke work to date.

Boats have been bullt in Noank since e¢clgnial times. Noank
btuilders developed a reputation for building fast, able, seageing
sloops, smacks 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
air, a gaff-topsail and jib topsail could be added.™

Little is known about the early Noank smacks but they were
certainly fuller bowed, more burdensome and slower under sail
than later models like the BERRY. Chapelle feels they were
medeled after mid-1%th century New York sleop-yachts.®®
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Eelaticnship to History

Arcund the middle of the 19th century, the scheoner rig began to
replace the slecop in popularity. A divided rig with its smaller
sails was easier to handle than the single large mainsail of a
s2loop. Many slocops were converted to schooners. As was noted
earlier, the BERRY was converted to a schooner.

The BERRY's working life began one year after the end of the
Civil War and continued until 1931. In those years the United
Stactee 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 Depreseion.

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 panice, the general
trend was upward. Improvements in the country’s transportation
system were the basis for this expansion. Roads, canals, and
particularly railroads helped teo people the West and connected
them to the larger marketplace. Road, canal, and railroad
constbruction 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 completicn of the Erie

Canal in 1825, and railroads later, made New York City a leader
in that arena.?

In Connecticut, industrial output doubled between 1860 and 1870.
In the years between 1850 and 1900 the state’'s population more
than doubled and factory employment more than guadrupled.®

New England fisheries participated in this economic growth. The
growing populaticon created an increased demand for fresh fish in
coastal cities. The improved transportation system opened up new

markets. Better refrigeration techniques expanded these markets
even further,?

The exact date when the first smackman sailed the nundred cor so
miles down Long Island Sound to sell his catch to New York is
undetermined, but by 181% at least some of the fishermen in NHew
London County were engaged in this trade, in addition to their
older one of supplying local markets.?? These fishermen and thos?
that followed them intercepted the mackerel on their way north in
the spring and fishead the near shors grounds of Scuthern New
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England for other fish. Some ventured ocut 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 Pensgacola, Florida, and as

far west as Galveston, Texas, returning to Connecticut in the
spring.

John Berry (1B22-188%} 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, 1866 - worked some on a model of R. Sawyer
gmack and drafted it.

February 20, 1866, agree Lo build boat for John EBerry
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 foobL 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 built from the
full-size drawings.?

When Deaccon 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, 186&...found John Palmer was at lower yard
launching smack of John Berry‘s and he got his arm struck

T

by a stick in hisg hands - some hurt. . .?®

The BERRY must have been ready to f£ish soon thereafter because
her first license was issued on June 18, 1866, for the mackerel
fishery. Licenses aren’t exclusionary but it ie probable that she
was engaged in this fishery for a porticen 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 wasg
1877, 117,096 barrels were landed,the high year was 1884 when
478,076 bharrels of mackerel were markated.®®

Mackerel are a migratory schoel fish which move north along the
North American coast in the spring going as far north as Nowva
S5cotia and Labrador and south again in the fall. Fishermen
intercepted them all along this route.

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

Mackerel were caught on mackerel jigs. Mackerel jigs are hocks
with tear drop shaped pieces of lead cast to the shank of the
hock. 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 hockers Kept the deck clear for
the fishermen. Along the starboard side of the vessel, below the
yaill, 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 wood which kept the lines in
place. A bait mill was located on the port gside of the wvessel. It
was used to grind menhadens for chum or toll bait. Near each bait

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

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

"The excitement among the crew when the mackerel
are pbiting fast can hardly be described. When the
fishing begins, the drumming of the mackerel in
the empty barrels 13 inexpressibly cheering to
the fisherman....Every man is striving to the top
of his bent to catch as many mackerel as possible
while the "spurt" caonktinues."®

After the spurt was over, the catch was cleanad and salted in
barrels. The wvessels ran Lo market when the hold was full or when
the captain decided it was time.

The occasions when the mackerel were biting fast were geparated
by long hours under sail looking for signs of the migrating
schools. Not every mackerel cruise was a success.™

The BERRY might have salted her catch, but sgoutheastern
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 Civil War. In later years the catch was iced.®®

John Berry kept his wvessel for only four months. On September 27,
1866, the BERRY wasz igsued a new license under new ownership. On
a license issued the next day, John Berry is listed as 1/4 cwner
and master of the sloop CHAMPION. The CHAMPION was six years old,
and measured 30.31 tons, 51.6° x 17.5° x 6.8, He kept CHAMPION
until at least 1867. The licenses for the CHAMPION stop hers with
no Mention of ownership change.

The next wvessel we can connect to John Berry is the MARY E. HOXIE
which was built for him.?® Her first license was igsued in June
1868. Her Custom Houzse measurements were 30.37 bons, 53.3° X
17.8°. He remained with the HOXIE for seven years. The vessel he

was part owner and mastery of before he had the BERRY built was
the CONNECTICUT.

Her custom House measuraments were 29 1,/100 tons, 47.4¢ X 16' X
7.2'. All three of these vessels are abeut twice the tonmage of
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 Chapsl was born in Montville, Connectbicut. 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 f£ish market in New London in the esarly
1860=. By 1870 he wmoved his business. His advertisement in the
1870-71 New London City directory states that he is in both the
wholesale and retail fish and lobster business. In 1872 his
brether joined him in the business, which then became Chapel
Brother's Fish Market. Hieg brother ceased to be a partner in 1882
and the business was renamed Henry Chapel and Scn. The company
Flaced a cne-half page advertisement in thakb year‘s City
Directory which states that they wholesale and retail all kinds
of fresh fish as well as cysters and scallops, have a telephone

to receive orders, and also renkt First class pleasure beats for
parties.

As Chapel’s business prospered, he bought smacks and shares in
smacks. While there may have besn others, the following are the
cnly cnes for which Custom House recordes were found. In 1867 he
is one 1/2 owner in the sloop JOHN DEXTER; in 18692 he is 5/8
owner of the BERRY, and sole cowner 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 to begin selling fresh water to vessels ln New
London harbor, initially with the ANNIE SHERWOCD {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 1350 and 1866 must have been busy ones for Hew
London fishermen and the town as a whole. In 1860 there is cne
fish market in New 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 cother fisher-men
and shipped the fish tc New York and ather markets by rail and
steamer. All fish weren’'t shipped immediately, some were kept in
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floating cages called cars. The fish cculd be kept in the cars
for months before they were sold.®

In fact, after the advent of rail service between New Loodon and
Hew York, smacks didn't run to New York so often. They found they

could sell their cateh in New London just as profitably as in new
York, all things considered.®

Frank Slate fished Ffrom the BERRY for five years during the
1870s. He was born in July 1847. When he was two years old his
father, Captain Jeremiah Slate of the whale ship CORINTHIAN, took
Frank, his mother, and older brother with him on a2 whaling
voyadge. His youngest brother was born on board the CORINTHIAN off

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

During a school 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. Te get this experience
they had to stand by and watch an experienced man prepare food.
If he was good at it the boy qualified as cook in a season 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 seagon was over. It isn't clear freom cthe
account whether he continued with his schooling, but he fished
with Captain Squire for a long time and later fished from other

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

When hove became full-time fishermen, they became "sharesmen.® A
sharesman's pay was based upon the proceeds received from the
gsale of the catch. The money was divided between the vessel and

the crew, The split varied but a common division was 2/5 for the
vasgel and 2/5 for the crew.*"

One of the captaing S8late fished with on the BERRY was Ahnderson
Crandall. Coming home from an April fishing trip off Montauk

Point, Long Island, they picked up eight men in a boat from the
scheoner DRINGQ. The DRINGO sprang a leak and headed for Block
Island. All handg were ordered to the pumps, but 24 hours of

pumping were teo no avail. The DRINGO filled and the men took to
the boat. Scon after the DRINGO sank head first in a heavy sea.

Eighteen hours later they were picked up by the BERRY and taken
te Mew London.

In 1880 New London vessels landed 1,230,000 pounds of cod,
490,000 pounds of halibut, 467,500 pounds of bluefish, 73, 500
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pounds of swordfish, 139,800 pounds of basz, 2,223 barrels of
mackerel, and 170,000 pounds of lcbster.'’

The northern fishing greounds for southeastern Connecticut
tishermen ranged along the ccast of Hew Jersey north teo 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 Island and as far north as Nantucket.

The principal season was April through October, although a few
vessels 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 to 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. Scme vessels
concentrated on one or twe species all year long, especially the
larger boats that fished George’s Bank. Others fished for
lobsters, *®

The March 31, 1881, edition cf the Mystic Press notes that "Mr.
Walton Potter has chartered the smack EMMA RERRY to go east in
the lebster business."® Smacks from New Londen started going the
Maine in the 1830’'s. They would buy lobsters there and transpor:
tham to Bosten 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
trips to Maine., William Roy of New London went lcobstering on the
JOSEPH WOOLEY, John Quinn master and William Clark mate. They
fighed off No Man’s Land for a week but were only getting about
25 lobsters a day. Captain Quinn decided to head for Maine. There
they bought 1,600 lobsters and sailed to New York where they socld
them. **

The May 9, 1888, issue of the New 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, 5is Church wikh 22,
Stephen Woolsey with 27 and Chapel Brothers with 16 arrived
Loday...." The July 15th Day notes that "the smack E. C. Berry
farrived) with 19 swordfish. ¢

According te Captain Benjamin Ashby of Noank, Connecticut, Noank
and MNew London vesesels started the swordfish season about the éch
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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 bowsprit of a vessel. The
harpoons consisted of a 15 to 18-foot-long wooden pole 1-1/2 te 2
inches in diameter with one end fashioned to a point. The ceonical
end of a 2-feoot long 5/8-inch diameter metal shank wase
permanently fastened to the pointed end of the pole. A detachable
four-inch long swordfish iron was fitcted owver 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 che 300 to E00-foot-long
harpoon line was fastened to a buoy of some kind, often a
mackerel keg. When the swordfish ircmn was driven into the fish,
the rest of the harpoon was withdrawn. The iron then turned atc a
right angle to the direction the harpoon line pulled, making it
impossible for the iron to be pulled cut.

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

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

Swordfish were spotted from rhe masthead. When one was found the
vessel was sailed to it. The harpconer, usually the captain, then
went to the pulpit. He gave directions from there as to how he
wanted the boat positioned so he could make the strike. The fish
was harpooned when it was § to 10 feet in fronk of the vescel.
The harpoon line was played ocut and the line was passed to men in
a small 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 gills.®

On November 12, 1888, there was a notice in the New London Davy
that the BERRY was leaving on a codfish 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.f

These scattered references almost cover a year. In May, the BERRY
is fishing for cod, in July for swordfish. She left on a codfish
cruise in November and returns from one in March. It certainly
leocks as if she iz fishing year round, at least in 1888 and 188%;
most of the year for cod but changing to swordfishing in geason.
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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 was noted previously, the BERRY was listed for =ale in 1887
and again in 18%2. By 1895 her homeport is listed as Sk. George,
Maine in Merchant Vessels of rthe United States. We have been
unable to research her history between 189%5 and 1219,

In 19218 oxr 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 zsome 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 =0ld 1/3 of the BEERY
to his brother George and the EERRY was relicensed in March of
1%24. Milton Beal used her to transport sgalt, dried fish and coal
and other goods between 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 garry your own. Betwesn June
of 1826 and October of 1925 she was once again used as a fishing
vegzsel 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 BEERRY's sole owner.®

By 1931 the BERRY was 65 hard years o5ld. But in that same vyear
Lwo young men came to Mazine locking for a boat; Peter Jenness and
Slade Dal=. They ran into CGeorge Beal 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 1334-35. Dale used her as a yacht
although sometimes he carried cargo with her. Dayton Newton
sailed the EBEERRY to Moank in 1266 for hexr cne hundredth birthday.
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At that time she was thought to be the oldest continucus
registered vessel in the United States. Mystic Seaport Museum
acguired the BERRY in 19%69,

The BERRY is the last of all the smacks built in Woank. She is
certainly a handsome vessal bur many of her sisters must have
been equally handscme. She survived a long time in a dangerous
profession; a credit to her builders and the men who sailed her.
She survived the transition from sail to power and the Great
Lepression 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 upsually located near the middle of a vessel. The web wells in
Noank smacks of the Berry’s time wars chaped like truncated
pyramids. The vop 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 beat inside the well, watar could
circulate through it. This allowed the catch to be transported
alive. A description of the way welle were constructed in Noank

in later years can be found in WoodenBoat 6% (March/hpril 1986},
47,

‘The Custom House Measurements (CHM] cited here are from
the 18585 edition o©f Merchant Veesels of the United States, the
first year they appear in this publication. Except for gross

tonnage they alsoc appear on a vessel’s license, enrollment, or
register.

Net teonnage i1s a measure of a veseel'’s cargo carryling capacity.
It is used teo determine the amcunt of port dutiss and other
charges asesessed to a vessel. A history of CHN rules and the way

they axe calculated can be found in the American Neptune vV {1945)
223234,

Net tonnage for a partlcular vessel can change pver time. The
changes can reflect changes in measuremsnt rules or changes to
the wvesseal itself. In 18%8 the BERRY'S CHM Changes to 15 gros&s
tocng and 14 net tons. All fractions of ktons were dropped that
year. In 1%1% net tonnage changes to 12. This is probably due to
the addition of auxiliary power. In 1935 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.

‘Robert 5. Palmer, unpublished paper, 1971, File 6%.231,
Registrar’'s Office, Mystic Seaport Museum, 2. Mr. Palmer lives in
MNoank, Connecticut, and is a direct descendant of Deacon Palmer.
His mother was the former Emma C. Berry.

'Richard G. Arms, "The Palmer Shipyards, Early 1E00 to
1915," Moank Historical Society. Mr. Arms wrote this pamphlet
based upon information supplied to him by Robert S. Falmer.

*Palmer, 1971, 4.
Thid., 2-4
"Ibid., 2

® Personal communication with Robert 8. Palmer. Figures
are from Deacon Palmer’s Journal.

*These photographs were diecovered by Ms. Nancy dfEstang

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

“One of the pecple Ms. d’'Estang contacted during her
research was Eric Ronnberg. Mr. Ronnberg is a well-known model
builder. He told her that he had seen a model in the Stiftelsen
Fiskerimugett in Bergen, Norway, which resembled a Noank schocnerxr
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 Ncoank
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, Hereafter cilted as Fish Commigsicn Report with
appropriate year.

“*palmer, 1971, 6.

“Maynard Bray, “Memo to Edmund E. Lynch," November 11,
1969, File 6£%.231, Registrar’s Cffice, Mystic Seaport Musgenm.
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¥F. Slade Dale, "0ld Fmma Comes teo Barnegat," Yachting
(June 1932} 45,

“Letter from Slade Dale to Dayton Newteon, January 17,
1%64, File 69.231., Registrar‘s QFfice, Mystic Seaport Museum.

"“Letter from Lachlan Beaton to Maynard Bray, July 1,
1875, File 6%.231, Registrar‘s 0Office, Mystic Seaport Museum.

It was a common practice for individuals to own shares
in a wvesgsel. The shares were apporticoned in fractions of 1/2,
1/4, 1/8...1/64, etc. The owners divided the vessel’s profite in
proportion to thelr ownership. Licenses were issued to vessels
between 5-20 tons by the Collector of Customs after proof of
measurement, ownership, and place of building were provided.

**The inktervening licenses were: No. 2%, April 25, 1873:
Ha., 55, May 30, 1875%; and Ho, 55., Juns 11, 1875.

“palmer, 1971, &6-7.

“Bray, "Memc to Edmund Lynch.'

AThid.

*pDale, "0id Emma Comes to Barnegat," 34.
“palmer, 1971, 5.

“Howard I. Chapelle, The Naticnal Watercraft Collection
(Washington: Government Printing Office, 1960}, 267.

*Howard I. Chapelle, The History of American Sailing

Ships {MNew York: W.W. Norton and Co., 193%), 285%-300,

“Samuel Eliot Moriscn, The Oxford History of the
American Pecple (New York: Oxford Press, 196%), 47R-85.

*"George L. Clark, A Histeocry of Connecticuk: Trts People
and Ingtitutions (New York and London: ©. P, Putnam's and Sons,
19141, 354.

®James M. Morris, Our Maribime Heritage and Their Impact
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Section 3
PHOTOGRAPHY




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

Photography:

I Guidelines for explicating and
iMastrating what is significant or
vazluable about & 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¥.  Ouidelines 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 about a vessel:

Recommended Not Recommended

Taking photographs of histericaliy significant features, as
delermined by adeguate rescarch imo relevant historical
documents, publicalions, photographs, drawings and
other sources,

Dietermiming what significant features are best explicated
and iliustraied by photography, as opposed t0 measured
drawings or wrimen documeniation alone.

Determining what views are hest suiled o explicaling

and illusirating 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
photographad.

Composing photoeraphs from staions thae offer the
maxivnum coverage uf historically significant features.

Adjusting karge formal camera lens and film planes so
that veriical heatures are parailal in (he phoiograph @
within 1 degree, eliminanng (Hslomions from
“keystoning".

Including a scale stick in overall views 1 provide
a scale reference for judging dimensions of resources in
the pholegraph.

Scleciing film and exposure seltings appropriate 1@ Lhe
vessel being recorded,

Using film and equipment within their capabilities and
limitations.

Identifying resources and views acouraiely in

phatographs.

Idemifying accuraely original phowgraphers, artists, Photocopying copyrighled nforntation for inclusion in
gngineers, archiiects, drafismen and other authars of pre- e HAER record without writien permission from the
cxisttng malerizls which are photocopied for HAER copyright swnen(s),

Recording accurately ariginal titles, views, caplions,
tdentificarrons of pre-existing materials which are
photocopied for HAER



Photography Guidelines 313

1. Goidelines for materials on which large format pegatives and prinis are top be
prepared.

Recommended Not Recommended
Using black and whate filmy and papers with stable base Use of Nim packs.
materials and emulisions: placing prints on fiber-based
print papers for longevity. Usa of color photograplty.

LUsing negative sizes 4™%", 5"x77, or 8%x10* and
associaed contact prints

Processing negatives and prints in fesh or properly
replenished chemistry, for proper iemperamrs and
processing tmes, including use of a hypo-eliminator bath
or cyuivalent runming water wash nme,

IV. Guidelines for producing clear and concise phatographs.

Recommended Nat Becommended

Shooting photographs with significant features in razor- Using seft fecus lenses.
sharp focus

Shuoting photographs wily lighting and eaposures set so
that sipmificant features and details are regisiered on the
negatives and easily visible in conract prinls.

Drpanizing a see of photegraphs inte a lopical
proaression of views: general contexi of vessel, principal
elevanons, significant exterior details and feamres,
principdi interior spaces, machintery. provesses, £ic.

Identibying views with proper vessel name, view, dale,
plioimgrapher's name.

Preparing an Index to Photopraphs with proper vessel
vame, location and HAER number; assigning unique
imape numbers conlaining project HAER number w each
negalive and corrésponding print: describing coments af
each view in direct language, pointing out historic
features or ciher significant information nat readity
presentable or discerngble in a photograph withouw
accampanying verbal data. (For example, names of
spaces, parts, functions, materials, relationships}
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LARGE FORMAT PHOTOGRAPHY

HISTORIC SHIPS

Introduction, Ships have made major
contributions to America's expansion,
trade, defense, and lore thraughout this
country’s history. These accomplishments
were made possibie in part by
technological progress, skilled designers
and crafismen, able seamen, and the vision
of many individuals, busimesses,
industries, and government. Photography
of surviving, historically significant vessels
is employed by the Historic American
Engineering Record to document and
interpret such ships for future study, and
occastonatly for preservation. While the
speciftcations and guidelines to follow are
tailored to HAER's requirements, Lhey are
based on professional practice and most of
lhem will apply equally well to archival
photography made for other clients. The
photographs you make of a vesset for
HAER will form part of a docomentary
packape which includes a2 written history
and often measured drawings. This
documesntation is transmitted by HAER to
the Library of Congress where it is made
avatlable w the public by the Prints and
Photographs Division. Photographs made
for HAER are in the public domain and
cannot be copyrizhted.

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

standards). Popular smaller formats such
2% 2-1/4" x 2-1/4" or 35mm are not
acceptable for documentation submitted to
HAER, whether archivally processed or
not. Negatives smailer than 4" x 5" should
net be said to "meet HAER slandards”
even if relained at another 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" 2 17"
enlargement from a good 3" x 7" negative
i many times sharper than one made from
a 35mm negative, and is thus of much
greater potentiai use to historians,
restorationists, exhibit designers, etc.
Though perspective correction {or PC)
lenses are manufactured for smatl fosmat
equipment, large format view cameras are
stil} more versatile ip controlling
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
mntiple images, individazl images being
too difficidt to handle. Obviously, smali
formats cannoi be proscripted by HAER
for use by crganizations doing
documentary work for their own purposes.
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Photography is required for Levels I, I1,
and III of HAER documentation as defined
in the Secrerary’s Stondards. The
following specifications include
information about equipment, films,
processing, subjects and composition,
photograph identi(ication, 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 negalives 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 phetography
i5 not intended to cover such things as
progressive sleps of current restoration
wotk, since this is not within HAER s
docuinentary purpose. Beyond general
overall views, Lhere is no cut-and-dried
formnla 1o follow when deciding how
many phetographs are needed to document
a specific ship or just what needs io 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 I coverage--reserved for vessels
of the highest signiticance--is much more
therongh than Level III.

Where a predetermined list of phoiographs
i nol specified, photographers are
expected to consult recording team
historians, delineators, aud review team
consultants for guidance on subject matier
so that coverage will nol conlain serious
gaps. Documentation of a vessel is a team
effort, hence photographers should feel
free 10 discuss views and suggest changes

when such things as lighting, coverage, or
other faclors 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
intendled o preserve the most significant
information about a ship for 300 years,
therefore, we urge you to meet the
obligations of yonr responsibilities for
photographic docnmenration.

Phowographs to record historic ships must
he produced according to the following
criteria for acceptance 10 the HAER
collection. Contract photographers are
urged to read the following specifications
before submitming an estimaie or bid to
HAER or to a third party performing
documentation 0 HAER siandards.

EQUIPMENT

Camera. The camera used must be a
large-format 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 requirements will be waived
only in cases of most exlrems urgency
{such as a vessel’s imminent destruction)
for which the timely procuremenut 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 nermal focal leugth,
wide angle, and (elephoto. Yiew camera
lenses must have adequate covering power
lo accommodate both front and rear
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camerz movemenls withoui vignelting,
Aerial camera lenses should not be less
than nermal focal length.

Fillers. 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 IIT. Digital formats
{eleclronically prodoced 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. Line
cupies must be made using Kodalith film
or equivalent. This film should enly be
nsed 1o 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 archivatly stable and may cause Lhe
negative 10 deteriorzie.

PLEASE NOTE: Where preservation of
scale and minimal distortion are imporans,
& 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. Contaci 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 prints shzil be
processed according o manufacrarer’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 lreated n 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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Fiim and prints must be washed before and
after the hypo clearing treamment.

Tesis. After processing, film and prints
should be tested pertodically for significant
traces of residual hypo (sodium
ihiosuifate}. Visible ievels above
comparison patch #1 of the standard
Kodak Hypo Estimator Scale (Kodak
pubtication -11) used with test kit (Cat.
No. 196-5847) is cause for rejection of
film and/or prints. Film ard prints
developed by automatic processors have
repeatedly faifed the above test and are not
considered qrchivally permanent. Tests are
only accurate if performed within 24 hours
of processing, so it is highly recommended
that photographers test their film and
prints before submitting them o HAER.

Stains and defects. Negatives and prints
with visible hypo swains, poor focus,
scratches or other defects witl be rejected.

TECHNICAL INFORMATION

Composition. All photographs must be
composed to give pnimary consideration to
the architectural/strucmral fegmres of the
vesset with aesthetic consideration
necessary but secondary. No feamres 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 concealed. Yehicles or
olther 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. Antistic judgment is necessary and
must be exercised by the photographer.

Portions of mechanical or strucural
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
umes. Flash uqits or reflectors may be
needed to cast light into shadowed areas.
Intertors should be illuminated to reveal
delail in shadow areas. Be sure to check
holds, engine rooms, and machinery
spaces for flammable Fluids and vapors
kefore using a fash.

Focus. All areas of the picture must be in
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 (he camera.

Perspective Distortion. Since ships do not
offer readily plomb or level lines and
surfaces as do buildings, it is harder 10
adjust (he camera o minimize distortion.
However, views shouid appear o be
plumb and ievel, i.e., having one- or
iwo-point perspective. There must be no
obvious perspective distortion unless
deliberately introduced in a very limited
number of cases for reasons of aesthetic
cffect or coverage in cramped quaners.
Some oblique views (three-point
perspectives) may be unavoidable in some
£ases, 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 1o a third pany
for HAER. documenation is responsible
for providing his transponation, including
that from his base of operation o the
focation of the assighment and whiie on
assignment.

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

YIEWS

General exierior 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, usuaily 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)
Profile {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, Ii,
and II coverage of intact vessels and
huiks)

Main deck, showing general
arrangement of deckhouses,
rails, superstructure,
equipment, eic.

Forecastle head, poop deck, other
exterior deck areas

Details. (primarily for Level | coverage)

bowsprit

capstans, winches
bulwarks and rails
CATVings, ornaments
hatches and covers
COMpanionways
skylights

pumps

donkey engines
steering gear
binnacie

fife rails

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

INTERIOR

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

accessible framing and siructure of
huil

structural details

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

wheelhowse

navigation, communications
equipment

captain's quarters

Crew’s quarters

passenger’s gquarters

public spaces (saloons, dining
ropms, staircases)

work spaces {holds, storage)

architectural 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
fearures, machinery, etc.

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

fearres (as opposed to overall views} must
be taken with a scale in the field of view.
A mimmum of one view wilh a scale 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, pamted in alternate black and white
areas of one foot each; the last 12 inches
should be similarly divided into one-inch
black and white stripes (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 roli in the horizontal position
than ong which is round.

The stick should be positioned venicatly or
horizontaily against the stucture in a
position easily visible and legible o the
camera. A small 6" or 12" scale may be
especially valuable in detail views where
no e¢asy reference for scale exists. In any
case, the scale should not conceatl 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 conditions,
especially iu the cases of hutks or
"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 estimate 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
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a low of 150 feet (0 a maximum of 300
feet. HAER suggests that the photographer
reguire the door to be removed from the
gircraft and that he position himself with
appropriate restraints at the opening,
Minimum format for aerial photographs is
4" x 5", Standard agrial film, archivaily
processed, is acceptable. Views should be
black and white. A yellow or orange (G)
tiler should be used to reduce haze effect.

SUBMITTING PHOTOGRAPHS

(see also "Preparations for Transmittal 1o
the Library of Congress" p. 3.3.1}

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

1. ¥essel name (including rig/propnision,
¢.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
orienlation of camera to vessel {e.g.
iooking forward, looking (oward pon
quarter, €ic.}, Compass orieniation
should be included for huiks or
permanently exhibited vessels

4. Day, Month, and Year of view

5. Photographer's Name

6. Photographer’s Firm (it any}

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

The photographer should not prepare an
Index 1o Photographs (HAER format}
uniess specifically told t©0 do s0. Photos
musi be reviewed by the recording team,
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 before
the Index can be 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) wiil be submitted. Al
contact prints shall be glossy finish on
single-weight, fiber-based photographic
paper. Contact prinls must be made with
black (bleed) marmins of (he entire sheet of
fiim w reveal all details in the picture area
pius the clear film margin (no
washed-white marginsy. Do aof write on
the margins of film or prints (numbers,
dares, etc.). Most ks are acidic and
nen-archival. They do not meet Standard
IIT will adversely affect the life of
photlopraphic materials. Again, do not
write identifications on the backs of prinis.

LEach 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 upoen
receipt by the National Park Service.
Number all negatives on the sleeves only
{crayon, marker} and put malch numbess
in No. 1 pencil on the back edge of each
print and on brown storage envelopes.
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Write the complete identification (as
direcled under Identification) of an
enclosed view on it 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
office or to other National Park Service
offices administering HAER
documentation.

Purchase Order. No work shall be
undertaken until « purchase order is
received from the notional 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 coniact names and
addresses will be provided. These peopie
are usually donating their time and
services, so every effort should be made to
respond 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 (0 you for the submilted amount,
and your final billing to the Government

cannot exceed this figure except under
extraordinary circumstances and with prior
approval by the National Park Service.
The figure you provide must include afl
costs (labor, materials, transporiation,
subsistence, insurance, ¢lc.}. 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, but these amendments must
be justified. Should the National Park
Service require additional photography
while ihe photographer is on location, an
amendmen of the purchase order will be
issued, the value of which will be based on
the prorated unit price per photograph of
the original order. The number of
phatographs required by the purchase
order divided in to the "bottom line” toial
value of the initial order determines unit
cost.

Partial Payments. Partial payments ¢an be
made if vecessary when the nawre 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 (hrough insurance against
loss, liability, personal injury, and other
contingencies. The Uniled States
Government is not, and cannot be,
responsible for the loss of equipment,
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mjury, loss of life, damage 10 property, or
other such casualties Lhat smay oceur.

Performance Time Span. Unless
specified, photography is to be completed
within four weeks of receipt of the
purchase order or purchase order mumber.
Laboratory work and submission 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 accur, the
pholoprapher must notify the National Park
S¢rvice of the circumstances without

delay, and confirm the situaron in writing.
No consideration of financial relief will be
given to the photographer for the extra
time on location unless Lhis instruction is
followed.

Transmitial to HAER/National Park
Service. Complered 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.S5. 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 submitted to HAER become
public domain property. Photographers
may make 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 contracts to your
conlracting officer or to:

Jet Lowe, Photographer
Jack E. Boucher, Photographer

HARS/TIATR (425}

National Park Service

P.O. 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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10.

This Photo Request cannot be accepled and photographs connet be raade wnles and until this form is
completed as outlined below. Please read and fallow instructions Eully.

. Form Usape:

bise & separsie form for esch strugiure, bur mclude micor dependencids on Lhe same form as their parent
sirucrurs. Pleazs Lype,

- Completing the Form:

Frery statement in the area on the revers side between the two heavy Unes absolutely must be completed in
detail,

. It is necessary 1o list bord exterior and interior detadls cequlred. Use general terms for phvious derail
{e.g. frant clevation; pepmpective view of front elevation; dewgil, vriel, west side; freplaer, [f floor, MW
room). Be suce 1o desceibe exact location of tidden details (¢.g., orgunal chairmil fragment, closet, 3rd
flgar, SE recm).

%, Do not recammend cameea location, but specify details ta be Included in 2 given photograph, especially
of 1he details have been measured and drawn,

. Deadlines:

Specify, but he reafistic. Do not give 2 dace a moath sarly to be on 1he safe ade,

Priory-

Lse high if structuce it endangered, aor of imménse importance from an architectural, englaeering or historical
viewpqint, or if the struckure is being measured end dreem.

Use medivns Tor all buidimgs that are significant to the project in which you art involved, such as those foe
photodata book coverage.

Use fow for abt structures which, if they ire not covered, Httle ar no harm will resvit, or which will be avail.
able for phow coverage for a Jong period of time according to present knowledpe,

. Direction Principal Elevation Faces:

This is YERY impotiani. Ulte g compass. ldentify the direction wsing one of the sixieen points of the com-
pass of by degrees, DO NOT substitute time of day and the sun's presence for the compass reading.

Entry Contact:

Obtsin permission to phatograph ewery structure, whether privately or publicly owned, Positively do not as.
sume that because 3 strueture is 3 post office, city hall, milroad tunne!, railroed station, bridge, stc., that pey-
mission 10 photograph 3 automatic. /T f3 40T And second rat ondy (he name of thc principal person 1o
cantact, put Lthe name of a subandinate in charge during his absence. Get phone numbers and adipeory,

. Location Map:

Pravide & good map of the area, if posaible, and indicate on the map (he exact location of each struglere for
which decumentation is rquested. Key the map sites to the photo request forms using numbers and the spsce
provided on Lh¢ reverse side, USGS maps are ideal.

. Signing the Form:

Sign your name in the block ordersd &y and give your phone pumber. Iuwould be very helpful if you would

include your address and phoae number awsy fram the job (e.g., Team suptrvisor’s winter address & phane),
Division oo regional approval required,

. Heavy Lines:

Remember, DO NOT write above o below the two heavy lines,

Rouring of Requess:
Trangmil yellow and pink copies to: Chief, HABS/HAER. You will be perscnally notilisd I your request
cannat be handled for any reason prige to the noted deadline, in which case atrangemenits will be pade an

your behell if youwizh tohave Lhe assignment contracted 10 qualifjed nongovernment photographers. Retain
blue copy for your recard,

Plexse siaple a snapahot of the structure to Lhe front of form, zad (ke requesizd map.

MAILING ADDRESS: Histaric American Buildings Survey/

Flistorie American Engineering Regoid
National Park Service

US. Department of the ierior
Washingion, DC 30240
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PREPARATION OF PHOTOGRAPHS FOR TRANSMITTAL
TO THE LIBRARY OF CONGRESS

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

Organizaiion. Afier the photographic
coverage of a vessel has been processed
and reviewed, all photographs—wherther
modern images, photacopied historic
views, or fige drawings--siontd be selected
and put in a logical progression prior to
mimbering and captioning. Progressions
might be chronological {by date), exterior
t0 inierior, or even category of inage {linc
drawings might be grouped together, for
example). In general, aerial aud exserior
views should come first, foliowed by
inleriors, and then 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 Saiclurka located in
Sau Francisco, California. The project
number should eiways be preceded by
"HAER Na." m order to distinguish it
from a HABS project with the same
number. These nnmbers are assigned only
by HAER in order to avoid accidental

dupiication and conseguent confusion with
records of another site. Corresponding
negatives, prin(s and captions are
identified in succession by adding & 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 area
(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
negaitves 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"x1Q".
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 labeied to the right with
the opening at the iop, large (8"x10™)
steeves 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 should be
labeled with comresponding HAER
numbers on ffie back side, on one edge
orly, using only No. I pencil (no balipoint
ink, no drafling 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
archival manuscript ink with a rubber
stamp identifying the image as pan of the
HAER collection in the Library of
Congress. {Do nor fill in the blanks in rthe
rubber stamp impression.} When the
stamped information is dry, prints are
mounted in archivally stable 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. 3.3.2). {Laser
printed numbers are not archivaily stabie. )
Latge prints are dry-mounted on the backs
of the cards by the Library of Congress.

Index 10 Photographs. This is (he caption
tisting for 2ii a project’s pholographic
images, including photocopies, The
standard format for the first page of the
Index appears in Fig. 3.3.3. Snceessive
pages need only a heading in the upper

right comer in ihe standard format shown
below:

Mame of Vessel
HAER No. XX-1 {Page X)
INDEX TC PHOTOCGRAPHS

Captions. Captions shonid be descriptive,
giving orientation aboard the vessel, names
of significant spaces, dertails, machinery or
parts. Comments on the significance of
photographed fearures is encouraged, as
are cross-references 10 other photographs
and photocopies, measured drawings, or
the historical repor. Please identify any
infrusions as such.

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

Multiple Photographers and/or Sources,
Some projects will have a photographic
record drawn from the work of a2 modern
pholographer, photocopies of photographs
by two or more previous photographers,
and photocopies of drawings or other
graphics. In such cases, wasteful repefition
can be zalleviated by identifying alt
photographers and sources on the first
page of (he Index w Photographs and then
assigning them initials to be used in
appropriate photo captions (see Fig. 3.3.4).
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Fig. 3.3.1
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HISTORIC AMERICAN ENGINEERING RECORD
SEE INDEX 7O PHOTOQGERAPHS FOR CAPTION

8-1/2*x11" Photo Mount card HAERNo. EX=[f—[ <\

[archival ghock)

HAER photo ket
in Bo. 1 pancil
ler eyperd)

\___l

/] \

mounted contackt print
(4"%5" or 5"x7"}

Back of stamped contact print HAE/Q MO‘ EX'/"/

HIEITORIC AMERICAN ENGINEER!NG RECORD
(Library of Congreas Negative)

[+ PR |- M

Do HOT £121 in blanka!

Fig. 3.3.2
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HISTORIC AMERICAN ENGINEERING RECORD

INDEX TO PHOTCGRAPHE

Name of Vessel (e.g., Schocner EXAMPLE) HAER No. EX-1
Logation (river, harbor, institution, ete.}
Street Address (or best approximaticn)

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

All 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 [ormat
"HAER No. XX-00-1"]

EX-1-2: [Captien]

EX-1-3;: etc.

Fig. 3.3.3
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HISTORIC AMERICAN ENGINEERING RECORD

INDEX TO PHOTOGRAPHS

Schooner EXaMPLE HEREE No. EFX-1
American Maritime Museum
No. 20 Fishermans' Harbor

Lake City

Somename County

Somestate

Eredit JJD: Photographs taken of Schooner 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
poesession S.T. Jones of Philadelphia.

Credit AMS: Photocopies of drawings dated August 4, 1953;
prepared by A.M. Smith, Naval Architect of Flotesam & Jetsam,
Inz., Philadelphia, Pennsylvania, 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-1-39

EX-1-Z22

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.

Credic AMS: Photocopy of "EXAMPLE, Sheet No. 2"
{original drawing 21" x 35", 3/B" gcale} showing ‘tween
deck plan for engineroom and statercoms. Compare with
HAER measured drawing sheet §; forward enginerocom
bulkhead moved in December 1964 E£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 guick 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 telis you in mere detail
how to accomplish work that meets the
Secretary's Standards.

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

1. Guidelines for explicating and
illustrating what 1s signiftcant or
valuable about a historic vessel.

It Guidelines for preparing drawings
accurately from reliabie sources.

II. Guidelines for materiats 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 intellectual and
ethical ruies for good research and
presentation, However, Lhere are
limilations imposed by the namre of
archival records, the need for their
longevity, accessibility, and their
reproduction ¢hat must be addressed. Many
commonly accepted architecrural drafting
"styles” or drawing "lastes” do not meet
the Secretary’s Standards, so please read
lhese sections carefully.



4.1.2 Measured Drawing Guidelines

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

Recommended Nt Recommended

Delermining what aspecls of the vessel are historicalty
sighificant, bascd on adeguate research intu relevant
inistorical documents, publicaions, photographs,
drawings and other sources,

Determuning what significant features are best explicaned
and jllustrated by measurad drawings, as opposed to
photography or wrilten documentalion aiane.

Determining what sorts of graphic views {e.g. maps.
Plans, elevations, seclions, topographic maps, isemetrics,
perspechives, exploded views) or combinations of them
are best suited wo explicating and illusirting the
significanl and valuable taciors.

Dawtermining of any pre-existing drawings clearly
expticate and illustrate significant factors; photocopying
such drawings, or using them as hases for new drawings.

Usmg verbal annotations in drawings o label significant
conditions, features and parts, or 10 describe process, or
explicare the impact of hisforic gvenis, such as
madificarions. additions, damage by fire, etg,
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II. Guidelines for preparing drawings accurately from reliable sources.

Recommended Not Recommended

Preparing measured drawings from clear, thorough feld
ftes, i which are recorded repregentative sketches and
aCouralwe mesiurements gotually wken from e sessel
bring documented.

Freparing measured drawings frem thoeough dimensions
abtataed from a correctiy opecated phowpraphic or
digital measuring svsiem.

Setecting field awasurement methods and eguipenent
appeapriate W the resoucce being pecorded, and wsing (he
methods and insiements within their capabolities and

limnitations.

Stating in field notes and measured drawings the fiztd Failing @ provide documented han:ll-wpyl printouts c_d’
methods and instremcnts used, and the accuracy of their tnsirumment-gathered field data and incirding them with
pesales. ' figld regoeds for final project Hansmial

Measuring the resource within a reference frame aligned
wilh the principal plares of the vessel (if iU is flogting or
hauted) or vsing 2n independent reference frame if the
vissel is a hulk or weeck.

Suting in field notes and meastred drawings any pares of ?3"3?511“51 oF de?rﬁﬂmﬁi:;ﬁ?uégf i:t:ﬁﬁ:g;‘g -
a vessel that were inaccessible for sketching, signiticant of vaua araTie )

i ENGILE,
measurement or photography. ANEMpPEs (o QBERIN MERSUEE MENLs

Diepicting actual ¢xisting conditions of he vissel, or
depicling pre-existing conditions based on adequate
nisiorical documentary or og-site evidence,

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

Propetly citing verbally in measured drawings any
drawings, phowpraphs, or other sources used in addition
to or i place of scrial messurements of the vessel,

Stating in fiefd notes 2nd measured drawings the pames
of vessel, deck lovels, materials, profiles, lines, and
nracthnery parts, e,

Mzking numerous ficld photwgraphs for vie 335 genezal
survey, checks for comext, checks for field rotes at the
drawing board, for use by fuwre users and researchers,

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

Reconmmended

Preparing measured dvawings in waterproef, permanent
ifadeproof) black ink (or equivaient} which is properfy
formulared W adhere permanently o the base maerial,
and does pol cagse the base mawerial of he drawing to
deteriorate,

Tepating measured drawings on durgble (tear resistant,
acid-Fee) iranstucent, iner) base materps (such as
polyesier drafiing films or buffered velioms) with a
projected 500 year life span.

Preparing photographically reproducest drawings an
durable materials and processing thermn atchivally Tor a
500 year life span,

Using cither 19"x24", 247x36", or 33"3447 drawing
shees with preprinicd HAER borders

Using 17"222" sheets of 2B gridded bond paper for
field notes

Not Recommended

Preparing final drawings in peocil, which smuodges
easily, and dees not ceproduce cieardy.

Preparing fingl drawings i any medium that smudges in
prdirary hardling, or does nor reproduce clearly

Preparing drawing in colored ks or other media, since
they may not be archivally stable, or readily reproducible
with proper eolor fidelity.

Using adhesive drafiing media such as dry transfer
lenering or rendering materials, since their adhesives
have short life spaos,

Collecring and subritting original aechitectural and
engincering drawings for submission to the HAER
collection a the Library of Congress.
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IV, Guidelines for producing clear and concise drawings.

Recommended

Organizing a drawing 31 inty 2 progression of similar
views: Hnes plans. deck plans, profiles, sections, details,
expioded views, process diagrams and schematics,

Laying vul drawings wilh distinguishable zones for
linework, scales, labels, and verbal annoktions,

Using proper line widihs p emphasize mgior componems
of the vessel and delineate fine details,

Using appropriate tendering symbols and echnigues to
indicate and distnpuish different mateeials in e vessel
in plan, prefile, and section

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

Using lertering sizes and styles that are easily legible in
the full size drawing or in reduction W 25% of fll size.

Uising lettering sizes, siylesitynefaces, and weights
appropriate W the functions of verbal material in 2
drawing,

Using verkal anaolations to provide informalion not
readily preseniable or discernable in & drawing, e.g.
mames of spaces, parts. hiswrical data impartant to
inerpreting a drawing: sipmificant Nield or documentary
data affeciing a drawing’s conient or accuracy: labels for
match lines, base lines, datum lines, cte.

Using mumber koys (or tapst with arrows o annglate
features which are wo close wgether or in spaces wo
contined by significant linewark to annotate dirgctly with
labels.

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

Including praphic scales and wrinen sigsificant
dimensions on measured drawings o indicae aciual
dimensions of recorded vessel,

Not Recommended

Using only & singhe line whhih or steh 3 daccow mamge of
lie widths that confusing flgure-ground effects resuke

Using non-industry smandard roaterial symbols without
explapalory labels.

Using excessively stylized leperingfrypefaces that are
difficult w0 read.

Using lerering whore apper case lemer height or lower
case bady Iicight 5 smaller than 37327 an 197%24°
drawings, smaller than 1/8" on 24™x36" drawings. or
smaller dan 3/32" on 33 244" drwings.

Using a single letrering size andfor weight foc all
leniering on a drawing sheet.

Chindeting arrows, or placing labels and number keys in
positions where their indications are ambiguous.

Failing w cile sources fur drawings based on anything
ofer hat field messurements, whether these sources arc
other drawings, historic photographs, writien or oral
accopenls,
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LEVEL I DOCUMENTATION:
WHAT’S INVOLVED IN THE MEASURED DRAWINGS OF YOUR SHIP?

Betfore you lies a voyage, a journey of
discovery, Whether you are a HAER
summer employee or somecne 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
hecomes increasingly rare and more
valuable with time. As on any vessel, each
crew member has different but vital duties,
Some set the sails or tend Lhe engines,
some chart the course, anolher 1akes Lhe
heim, white still others ¢ook the grub, and
fix the leaks. As a delineator, your duties
are to measure Lthe vessel and finish
accurate, delailed drawings of her as part
of Level I documnentation for the captain’s
ingpection by Lhe end of the voyage.
Crews new to ships wili need the puidance
of more experienced, expert hands. If you
are a crewmember who has never been
ahoard ship, this may scem an impossible
chailenge, but fear not! Others have gone
before, and this section of the guidelines is
designed 1o give you the bencfit of their
wisdom, Lhat your joh bringing this project
mto porl may be one well done.

First of all, yon must acknowledge that a
"voyage" of this type only comes o a
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 along, not only
because the vessel’s size requires

additional hands for the field work, but
also because thorough Levei [
documentation must draw upon several
disciplines. Some wam members may be
researching the vessel’s past, others may
be studying her fabric, making
large-format photographs, or performing
other rasks necessary to document her
properly. {Do not everlook 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 the
documentation as & 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 wiil need the
teamn 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 cld, faded photo may point 1o
the type of engine or wheelhouse
instruments she once had. And you will
find your work as 2 team 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
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board the vessel and begin work. You will
find yourself coenfronted with a number of
"dimensions”--clues to 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 combmed detective work of the
team and a gqualified review wam of ship
specialists. Ask questions. Be advenmrous.
Deon'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 jargen to learn, If the sight of
all those compound curves and oddly
angled parts is intimidating, there are
many tried-and-true methuds for recording
and delineating them. You are uking part
n a process with a long history of
tradition and practice, much of which
HAER has tried to condense for your nse
in these guidelines.

The ship around you, aside from her huil,
compartments, means of propulsion, and
innunerable pieces of nautical hardware,
is for our purposes akin to a mammoth
musenin arlifact. Everything about her is a
product of semnebody’s decisiou at some
time or other. She is a silent record of her
designer’s tradition and ability,
shipwrights' skills, her owner’s husiness
decisions, her crew’s living standards,
maintenance habits, and ways of eaming 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 hustory,
strocture, materials, service, and the

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

Since you are responsible for Iifting and
drawing the vessel’s lines and making
construcrtion drawings, of all your
coworkers you may have the most intimate
knowledge of yvour vessel’s structore,
materials, and dimensions. Do the
dimensions tell a story only you would be
the first (0 know? Do nregularities mean
anything?--construction efficiency? age and
use? cheap, sloppy repair jobs? What signs
of modification or repair are there? Where
are things crafted with precision or given a
high finish? Why? What may (his unusual
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 biiges can
even be clues to the vessel’s service or her
crew’s attitude to their work. Keep in
mind that it is important not to shrink from
the vnknowns--they wo 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 [ficld work and as your drawings
lake shape at the drafting board. Some of
your observations may eventually take the
form of notes or even separate, specialized
drawings. As always, Lhe team should
consult its review team on questions,
methods, and conclusions.

As more and more information 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 liuitations
of time, funds, available records, and
access 10 pans of the ship will eveniually
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make themselves felr as your project
proceeds, and the team will have 1o decide
which courses to pursue, and which o cut
shoni. The team will also have to decide
what aspects are 1o be wriden, 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 itself,

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 beiween HAER and the other
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 sindies, vessel repair,
restoration, or replication {particularly in
conjunction with delailed field
records)--the list is long and vaned. While
HBAER drawings should be accurately
scaled and thoroughly annotated, they are
not infended to be "working" or "shop
drawings” complete ¢nongh for building
full-size vessel replicas or reconstructions.
Documentary drawings show a user "what
was there” in accurate scaled views and
notes, but except tor the simplest of small
vessels, they will not contain af) the
dimensional and structural imformation
needed by shipbuilders, machinists,

foundries, pipefitiers, and other trades w
proceed directly to work. Supplemeniary
malerial and nomereus 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 [ield potes 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
extremely valvable 0 a recording project
{as well as for restoration or replication),
since they can provide significant historical
and technological information as well as
dimensions, HAER daw should note the
exisrence and location of any such
drawings, and Lhose used in production of
HAER. drawings should be noted thereon.
The HAER team or is review team shonld
recommend repositories for shop drawings,
old photographs, or other historical
records whose survival is threatened.
Selecied itcms may be photocopied for
HAER, but HAER cannot accept the
original 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
noies 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 have
the opportunity to go back (o the vessei
itself for further work.

in many ways, the records vou will
produce have significant advantages over
the rcal vessel, Their accessibility,
reproducibility, pontability, and care
present far fewer problems and expenses
than outright preservation of the vesse]
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 or {0 SOME eXtent on
accumutations of other evidence--are

necessarily sefective abour what facts are
presented. To this extent, they all are
interpretive, and will always be more
limited Lthan 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 philosophy
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
nzutical 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 vsed terms, the general
terms mwst also be given in paremheses. A
European glossary may be needed for
Eoropean-tuilt vessels. Several titles ate
listed in Section 4.3, Eeferences and
Resources.

Anchors aweigh!
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(For further names of satls and various rigs,
see Section 4.9, "Some Basic Sailing Ship Rigs".)
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FIELD METHODS

SIZING UP THE JOB

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

Attitnde. 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 10 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 the vessel (and its
internal complications) have obvious
implications for the amount of work your
team may need 1o do, and where your
effont is directed. Time or money
remaining consiant, a larger vessel may
receive Jess atlention to some aspects and
details (or none ai all) in favor of others
deemed more significant from the
perspective of your project’s coals.

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

giaring problems of safety (falling through
rotten decks), attitude, or rissing 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
sarne 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 authorities) may yield many
valuable insights that would otherwise be
impossible to get. Field work for
archeological (submerged) sites will not he
discussed, since 1methodologies have long
been established in that discipline {se¢
references under Nautical Archeology in
Section 4.7).

Other Considerations. [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
availabie manpower. Weather and even
tides may dictate times of access. You may
have W weigh the time and costs required
to 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 1o consider when
evaluating field methods and planning your
approach. If yonr 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 vefore you go
out to do field work. These will have
obvicus implications for how vou spend
your time; the level of derail to which &
drawing sef may go is heavily dependent
0n what is sigm/icant about a vessel and
the goals of your project. HAER has tound
it advanlageous to make "lthumbnail”
sketches of (he layout and content of each
prospective drawing shest in 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, certain basic views
have been required traditionaily for all
vessels whose sipnificance warrants the
time and expense of measured drawings.
In most cases, the time you spend in the
field gathering information needed for
basic views will give the hislorians time 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 measurement. 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
10 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 refers
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 these ierms in
your field notes. Eventually, sea ternmns will
come easily, and you will need (o know
them in order 1o make sense of recormnds,
drawings, shipwrighbts’ explanations, and
the like withont wasting time. Elementary
orientation 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),
yon should be familiar with standard views
and types of drawings discussed below in
order to make the best of your feld work.
Basic views include:

Lines

Construction Drawings

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

[nboard Profile (showing internal



Field Methods 4.3.3

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 inermal arrangement of
structure and equipment)

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

Delatls (strucrural joints, fasteners,
fittings, jeinery, machinery,
carvings, etc.)

Scantlings, a list of struetnral member
sizes and materials, should 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 oT "conmour maps” of the ull’s
compeund 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 frem other documentary
sources} before proceeding te some kinds
of construction drawings, such as sections.

Great numbers of lines drawings exist for
a vaniety of vessel types, thanks to the
efferls of previous maritime
documentarians. It may be that a suitabie
sel 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 verity claims of
similarity may be a necessity, even if the
team can show by documentary evidence
that the vessel being recorded was buile,
tor example, from the same half-model or
pians 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 o
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 reconstructed 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 requires a detailed huil
survey and the recording of "as 15"
condlitions 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
inclnde sets of both "as is" and
recenstructed lines. In any case, it is
imporiant to explain how you derived the
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reconstrugtion from your Feld
measurements in noles on your lines
drawings. A more detailed description can
be provided in vour field report.

Construction Drawings. Coenstruction
drawings depict the physical structure and
features of a vessel. In the past, this aspect
of ship documentation frequently took a
distant second place to 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 joinis of the hull and
superstructure, carvings, fittings,
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, detailed
description of cvery ship component
suilable for construction purposes. In most
cases the complete disassembly of a vessel
for measurement is logistically impractical
or philosophically objectionabie, 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 delails, 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
consiruction 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 as a tape is
limited to + 1/2 the smallest graduation
on iis scale. In the case of a tape
graduated in 1/8ths of an inch, the
maximum precision it is capable of is
+1/18". However, in the real world
objects like ships can rarely be measured
to the precision 4 lape theoreticaily
permits. The error tolerance ("+") is
usuaily larger (sometimes a lot) due to
varions circumstances. 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 yacht in first-class condition to
+{- 1/8 inch is believable; to claim the
same tolerances on a 100-foot long
beached hulk is neither believable nor
necessary. A tolerance of +/- 1 inch on
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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
mnponant, 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. Tolerances will become
useful when you "fair in" lines or draw
struciure af 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
contain 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
€rTor estimate is, and what factors
conuibuied {0 it Errors are reduced by
using running measurements (2 series
made from 3 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
measirement 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
decayved 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 meastred,
and factor 1n circunstances {such as
condition of fabric) accordingly. An ermror
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 first-class
condition begins to exceed eredibility.
Error should always be shown in your
notes as "4+ X" (not "1 part in XXX")
Error for critical distances can be reduced
by making the same measurement Lhree or

2-0%°  4%3" 4%9" -1y 8-1B" Envor 24" for
RUNNING 2y dumansion
o . OL6" Lrrar iy for
2oy | 22% CUg 205 cach dimens
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 averagimg of curved
features, thicknesses of ink lines, and
delineators” skills. This is why finished
measured drawings must show wrilten
dimensions, preferably ones derived from
the field notes, not scaled from the final
drawing ilself.

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

1y 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 ruaning 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 measuvring
the width of each plank, plank-by-plank.
This way, a £ 1/8" error allowance in
each measurement will still apply at the
2{0th plank, just as at the first. Error would
be cumulative for addilive measurements,
s that the sumn of 20 plank widths could
be as much as 20 x /8" = 2-1/2" in
error-- unacceptable over such a relatively
short distance on a deck in good condition.
This same principle applies (¢ any series
of measurements you may make in a given
direction from a single slarling poinc.

2) Make overlapping measnremenis
and check measurements of large features
which copain many small measurements
{see Fig. 4.3.2). Such extra measurements
serve 10 confirm the others, and may help
you catch errors and quickly solve
problems when you are at the drawing
board.

28
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Fig. 4.3.2

Owverlapping and Check Measuremenis
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3) Take care in how you read a
Ltape or nule, especially if the scale is
upside-down, or you are reading it
right-to-left instead of left-to-right. It is
vETy €asy Lo 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 scale is
upside-down. It may be very helpful to
keep the rules or tapes yon used to make
measurements on hand at the dawing
beard. Being able te retrace the "look" of
the scale at Lhe point yon took a dimension
can solve problems when a recorded
dimension appears 1o be in error. Keeping
a lop on your field notes of the brand and
catalog number of measuring tools used
may also help & future researcher solve a
perplexing measnrement problem.

4) Take care in how you record
yonr dimensions or call them out to others.
It 1s wise to insert a "0" whenever a foot
or an inch dimension is less than "1" and
to be rigorous 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" at the drawing board. Aside from
the confusion stray marks might introduce.
should this be read "6 feet and one-half
inch," better written 6°-0 12", or "6 and
onc-half’ feer"? Could it be the recorder got
distracted when writing his dimension
down and Jeft the inch figure out? Using
(¢ 172" would remove all doubt.

3) Dimensions should be 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 yon 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 (C 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 to avoid learning it on HAER
projects. You should record the numbers
yonr 1ape or rule 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 exlericr, thongh they can be aken
from inside in cemain cases, or even from
half-models used for construction
{(assuming that the 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 inside surface
of the hull, even though measurements are
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N SECTIONS

Sections are "slices”
of the ship’s hull surface

taken at specific stations.

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

bow to midships at right,

since symmetry js assumed.

{Planes are
infermupted
for clarity)

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

Sections or Body Planes (see Fig. 4.3.3)
are vermical planes that pass from side w
side ("athwarlships™) Lhrough the vessel,
perpendicular to the vessel’s vertical
centerlme 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 the ends of
the vessel. Since symmelry is usually
assumned, half-secfions from the bow to
midship (forebody plan} are traditionally
shown to the right and half-sections
{afierbody plan} from the slern o midship
to the left of 4 common centerline.

Water Line Planes {sec Fig. 4.3.4) are
horizontal and run fore and aft through the
vessel, perpendicular to the verical
centerline plane and to the section planes.
Water line planes are parallel to cach
other, but may or may not be paraliel to
the vessel’s keel or floating walet line,
depending on the vessel’s trim. In many
cases, waler lines are chosen so they lic
perpendicular to the vessel’s frames. Wazer
limes arc the intersections berween the
waler line planes and the vessel’s hull

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

Bufiock Planes (see Fig. 4.3.5) 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 behween these planes and the
hull surface are lines called Butrock Lines.
Int drawings they are usualiy represented
from the starboard side {"dead abeam") in
a view called a Sheer 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 vesset’s hull
surface are limes called Diggonals and are
used Lo help present curves in the hull
snrface which are not as easily ot
accnrately nnderstood from waler lines or
bnitock lines. The diagonal planes are not
necessarily parallel to each other.
However, the intersections hetween them
and the central butlock plane are always
parallel to each other and to the water line
planes.

Because the concepts, traditional
techniques, and procedures for lifting lines
are preiy much the same no matier what 2
vessel's size or construction, they can be
trealed nore easily and specifically than
recording varieties of construction types.
The following detailed treatment of
lines-lifting techniques shouid not be
misunderstood as emphasizing shape over
construction.
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WATER LINES
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BUTTOCK LINES
Fip. 4.3.5

(Planes aye
intermupted
for clarity}

Butiocks are vertical {
"slices” of the ship’s hull pﬁ“‘l p]\

surface, and they are drawn on %PIL 4
the 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 separaiety)
as if the diagonal planes {with

intersections!) had been rorated
into horizontal position.
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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
ather locations--be sure your field noles
indicate where.) In faking 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 can 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 diself.

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

— .

v

LINES DATUM
AR Flr
(AFT PERFENDIGULAR) (FORWARD PERFPENDICULAR)
Fig. 4.3.7
Perpendiculars
I ! _ _ A r 1
| |
- . - - : ]
m M
Fig. 4.3.8

Location of Stations
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Measure locacions of Neights

Fig. 4.3.9
Taking Profile of Stem
{(Triangulations or quadrangulations
atso useful; see Figs. 4.3 19-20)

the ¥ines drawings, because they provide
termination points for waler lines and
sections. (Sheer is geperally defined as the
line where the outer surfaces of the huil
and main deck meet; if you encounter
variations, be sure to define Lhe usage in
your documentation.) Profiles of hull
features are fairly easy to obmin. For the
stem and stern {including the rabbets
there}, all yon need to do is pick specific
points along these featoves, 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 hull, The keel profile can be recorded
as you lift lines, simply by inchrding a
column 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 {see 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
¢ your reference system) in order for you
w be abie to make accurate drawings of
the existing hull shape. Of Lhe two, the
vertical positions or "heights” are probably
the more impoertant to obtain, since
designers and builders inlend their huils to
be symmetrical. This does not mean
symmetry shouidn't be checked for in the
field, at least by eye (for gross varances),
if not by some check measurements. Port
and starboard sections only need 10 be
made if an especially delailed hull survey
is planned, or if obvious distortions
require both to be recorded in onder o
arTive at a rcasonable approxination of the
lines through averaging or other
comparison. The discussions that foilow do
not assume that & hull is necessarily level
and plumb.

There are two basic methods for finding
heights:

1} The best method is to ake all (he
sections {including the keel protile and
steer heighis) with reference to 2 straight
datum line latd below 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 afl in correct
relative vertical positions, If the vessel 18
in & dry dock or on a marine raiiway with
a seemingly flat surface or smooth tracks,
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PRIMARY DATUM ™y | !

Fig. 4.2.10
Using an Independent Dawm Line

" PRIMARY DATUM 71

SECONDARY [OR (HECE) BATON A

Fig. 4.2.11
Using Keel as Datum Line

these could be adapied as datums for this
work, but their svitability for this purpose
should be thoroughly checked oui. You
may save time using the sightline of a2
lransit scope, a siring, wire, or some other
substitute, if blocks and scaffolding do not
imerfere.

2) The second methed 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 a separate but straight daum
tinte in order to propetly line vp the
sections, (A vessel whose keel droops at
each end 15 "hogged"--this is a condition
brought on by age or ncglect; few vessels
are built this way. Some vessels are built
with "rockercd” keels, so-called because
they curve up at the ends. Many vessels
will still retain the straight keels they werc
bniit with.}

The sheer heighis can be 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 a 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
of the main deck; Lhis procedure is
described latet,

HALF-BE4M [

{ Ve MEASURED BEAM) |

!

HEIGHT OANLY MELDRD
AS CHNECK MEAIUREMENT

—

Fig. 4.3.12
Locating Section with
Rabbet and Half-breadth

Horizonal placement of sections is
established by the half-breadths of the
sheer and rabbet lines. The sheer line can
be estabiished horizontally by simply
hatving the breadth of the vesscl at each

programimatic reason o measure for
asymmetry. The half-breadih of the rabbet
relative to the vessel’s centerline shonid be
checked, since some kegls vary in width
along their lengths. If asymmetry is
present in the vessel aad is wmportant
enocugh tO be checked, there are at least
two approaches one can take:

1} Stretch a siring or wire fore and aft
aiong (he vessel, parailel with (he keel,
then make measurements at each station 1o
the port and statboard sheer lines from this
daturn {see [ig. 4.3.13). While this datum
should be set parallel to 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 focation impossible,

2) Set up benchmarks and a datum line off
the vessel, to which measurements are
made and included in each section lake-oif
for port and starbeard sheer lines and
rabbets. If the reference system you
establish is consistently referenced at each
slation, any asymmelry or twists will be
picked up and will be comparatively easy
1o plot.

Shear or Kail

F/7 I
]
i REFEREH&TE W_E.T‘-t ¥ r ) 7 ¥
3 1
3 I
tin 1 I | | 1 i 111

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 2 lot of
bending as its hull deteriorated; the keel
and hull may be twisted in both horizonial
and vertical planes. Recording lines from
such a vessel can be a nightmare, but a
systematic approach in selting 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 wil] be
outhined, intended for use primarily on
large vessels (over 30 tons). These are
hatdly exhaustive in 1lerms of the kinds of
situations you may encounler or the sorts
of tools and procedures you might use.
You should be prepared to be creative in
adapting these methods to your panicuiar
vessel, budget, team size, etc. Each of
these methods is mere fully described and
illustrated as separate booklets under
Scction 7 (Case Studies). Projects
conducied by HAER will in most cases
have Lhe field methods selected by the
HAER office hefore 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 instrumeuts 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 good use of them. Their
relative simplicity and cheapness ensures
their continied use, and these puidelines
are writlen primarily with hand methods in
mind. Bowever, "Black Box" devices and
hand methods should be compared to gain
an idea of their relative strenglhs 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 no quick decision can be
made. Some comparisons are made below,
others in the descriptions of field methods
given later. New developments should be
studied, since they may offer simpler,
cheaper 1nethods for documentatiou.

Convenience. Convenience and safety may
weigh in favor 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 it,
since 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 "Black 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 take you the same
amouni of time to use hand methods a5 1t
would to train yonr crew to use "Black
Box" methods competently and complete
e job? Are band methods mor
dangerous, thus slower, since you might
have to climb carefully on hulls of
uncerain strength? [s your ficld time
limiled by ouiside 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 size
and the ame it lakes to record i, if yvour
project’s goals require a sorl of
archeclogical accuracy for a highly
sophisticated program of studies, repairs,
OT rECONSiTUCiion.

Precision. In generai, marine
workmanship places strucnural inlegrity
and finish ahead of things like symmetry.
For the speeds at which most hstoric
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 ong
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 shouild 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 "Bilack Box"
methods, unless you had something more
imporiant than mere shape to demonstrate
by it. Differences in huil syrmelry might
tell you something about workimanship,
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, medifications,
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 acouracy and speed.

While "precise” huil shape may not be
critical m a lot of vessels, some frames o7
other major strucmral memnbers might be
prone to failure if variations like + 3/4"
were permitted in Lheir cross seciions,
gspeciaily m metal members. This argues
that you take care in measuring cross
sectional dimensions (+ 1/8") and that
precision here is strictér 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 (he lines are plotted and faired
from hand measurements, the differcnce
between the shapes shown in the lines and
the actual hull shape could well be + 3/4"
n some places. This is perfectly fine for
recording the shapes of most ulis. Users
of your work will ask themselves
queslions, however: Was the hull clean of
barnacles and other growths? Is the vessel
in good or peor condition? Did you work
quickly or slowly (storm coming? dry dock
time short?) or assume certain tings [or
convemence that you couldn’t
Jouble-check? An errur in a section of

+ 1/8" to + 1/4" inch measuring ig the
field is considered good for a ¢lean hull
and careful field work. Bamacles can
throw you oft to + 1/2". Deterjoration
and distortion can throw you off even
more, Efror tolerances apply 10
everything: damm lines, squareness of
scales, ete. Noles should appear on your
[inal drawings and a thorongh account and
analysis of these things should be written
up as pan of your field reporr. {Guidelines
for writing a Field Repori are found in
Section §, Field Repors.)

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 that in
recording shape, yvou will neced more
stations where the hnll shape is "gnicker"
isec Fig. 4.3.8). In some instances, it is
nseful 1o take sections at the frames of the
vessel. Yon might be able to locate these
from the exterior by looking for ellale
patterns of bungs (wooden plugs covering
spikes), rivets, or other fastenings that
secure the shell 1o the {rames, if paint

doesn’t cover the faswenings up. Be
prepared o look for a way o check the
frames for plumbness or squareness to
your finai lines drawing reference planes.
Be aware Lhat the extreme ends of vesscls
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 (reated in the
next chapter of these guidelines. Don't
forget to record the width of the keel at
each swation--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 turmm of the
bilge. If there is a sharp "comer™ in Lhe
surface (a knuckle or chine),
measerements should be made directly to
it {(see Fig. 4.3.14),

Lines from Inside a Hull, Some vessels
may permit lines-lifting from inside the
hnli, This wouid be a boon if the vessel is
afioat, since there would be lirtle 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 lintle inerior structlire
interferes (see Fig. 4.3.15). In a large
intact vessel with sawn fraines, 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 sguare to the keel or the such ar effort, however, if not render i
vessel’s [loating water line, obviously impossible. Cant frames are not suitable as
reducing the labor needed to establish guides in lifting sections because they lie
lines-1ifting stations. Be sure o check owt in vertical planes set at angles to the ship's
whether this possibility is so before ceniral 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 tzken from intermnal
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Fig. 4.2.15
Lines {Sections) from Inside a Hull



Field Methods 4.3.21

measurements showid most hikely be drawn
this way (to the inside of the hull), unless
you have a2 way to check the bull thickness
for vartations,

Lines from a Floating Vessel. Ail the
procedures described in these guidelines
assume (hat a vessel 18 out of waler when
her lines are lifted. Technically, it is guite
possible to 1ift lines from a vessel that is
afloat, using divers and some of the
eguipment and procedurcs described
below. Such zn effort seems umisual, but
HAER resoried to it 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 fit 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 oo 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 frame.
Funher description may be found in the
Case Stmdies.

There may be sonar devices available 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) Exiernal Measuring Frames. This
methed is appropriate for use m a dry
dock, marine ratlway, or other siable,
relatively level location, though it can be
adapted 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 0
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 pans, usually at one-foot
mtervals. (Some peopie may elect to clamp
a brace 2t zn angle on ihe inboard side of
the frame and mark & scale on Lhat, t00.)
The horizontal scale must be set Jevel (a
48-inch mason’s level wiil do) and square
to the keel in plan. (Be sure (o 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 so Lhat these problems can be
handled at the drawing board later--sce the
section on Measured Drawings.) The top
of the horizontal scale shouild be set
consistently at a datum line (slring,
chalkline on the keei, keel bottom #f i is
straight, etc.). The frame can be supported
on sawhorses, biocks, or whatever 1s

e ;

Fig. 4.3.16
Taking Sections with
External Measuring Frames
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available. The venicat scale can be
plumbed with a mason’'s level, or you
might elect to line it up by eye 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 1o keep it
square 1o the plane of the keel bottom or
chosen datm line. Fitfing a compensating
wedge to your level will allow you 10 keep
this inclination consistent station to station,
or 1t may be expedient L ervct 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 1aken
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, measurements must be made
trom the frame o the hull in the plane of
the section. (Do note that these
measurements are not necessarily square 10
the mill snrface, especially at the bow and
stermn. The measurements muist be taken in
the plane of the measuring frame.) Since
the vertical and horizonal scales of the
frame lie in this plane, it is a simple
matter for a team 1nember to stand to the
side of the frame and “eyeball" the end of
a tape {or stick ruie) to 1§ proper conmact
point on the hull in this plane. Subject to
the vessel owner’s permission, a chalk line
could be made on the hull, guided by the
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 nle
projected square from the scales at their
buttock or water line 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 is 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 tod. Also, it can become difficnit to
insure squareness to the scale in the field,
and measurements can become inaccurate
when the angle between the ape and the
hull is less than 30 degrees.

Points with a Plumb Bob. For
measurements from the buttock
{horizontal) scale, a plumb bob 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
secrion is inclined, for exainple, on a
marine railway}. Alignment of the
suspensien point on the section Jine is
automatic when the plumb bob is 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 he butlock
nurmber. This method has its limits if it is
windy, and when you approach the m of
the bilge. Like the horizontal measurement
with a stick rule, it loses its accuracy
when the angle between Lhe hull surface
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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
iwo 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 line scale. The
effort can be speeded up by using wo
lapes secured at (heir ends to a long pole;
the pairs of measurements can then be
made more or less simultaneously. Take
care to keep the angles between the tapes
prealer than 45 degrees, however. At acute
angles, small errors in reading or plotting
one of the dimensions can mislocale a

point by several times the error. Try it and
see!
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Points by Quadrangulation.
(Quadranguizsion 1s simply 2 modification
of triangulation (see Fiz. 4.3.20}. When
recosrding 2 point, one ape is pulled to a
water line mark, and the other to & buttock
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 13
especially useful 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 accuracy of
guadrangulatton depends on the verncal
and horizonlal scales being kept dead
square to each other from station to
station.

Sheer and Rabbet Lines. In addition o
offsets, both the rabbet and sheer line must
be recorded, since Lhese are the endpoimts
of the section Iines (see Fig. 4.3.21). The
rabbet line is Lthe intersection between the

Fig. 4.3.21
Measuring Sheer and Rabbet Lines
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Fig, 4.3.22
Examples of Bevels

exterior surfaces of the parboard plank and
the keel {scc Figs. 4.3.21-22). The sheer
line is generally understood to mean the
mtersection of the exterior surfaces of the
hull and main deck. It does not necessarily
have to coincide with an exterior feawnre of
the hell. In Jooser ysage, a sheer line is a
somewhat flexible term which refers 1o the
fore-and-aft sweep of the deck {and
paralle] features such as wales, cap rails,
gtc.). For convenienge, "the” sheer fine in
your notes and preliminary measured
drawings can be the uuderside of the cap
rail, a bead, ihe sheer plank, the
intersection between the main deck surface
and the exierior hull surface, or even the
underside of the deck planking at the
ship’s side (plank sheer). Ease of
defimtion should be your guide, but
whatever you choose to call the sheer iine
should be used consistently throughout all
parts of your preliminary work o avoid
confusion. {In final drawings, the 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. If asymmetry in the hull is
not a problem, the beam dimenston is
simply halved at the drawing board, and
uscd to Jocate (he offset of the sheer from
the central buttock plane.

Bevels, As a check against errors, it is
wise to take bevels at every sration. A
bevel is any angle between two features.
On a wooden vessel, you might lake the
bevel hetween the garboard plank and the
keel (see Fig. 4.3.22), or between the hull
and main deck at the sheer, or between a
frame and deck beam inboard. A bevel
need not be actually measured with a
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
location. This is repeated for every peint
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 no reason why the sort of
measuring frame discussed above conld not
be adapted for use under other conditions,
however, the set-up time required will
increase where vessels are skewed {e.g.,
lying in the old mud flat), or where it is
less practical to carry large pieces of
equipment such as sguares and sawhorses.
(See Section 6 [Case Studies].)

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

L VESSEL (AT STATioN) |

2) Staff and Tapes. [deal for mud fiats
and oui-of-level vessels. Equipment is
simple, easily portable (compared {0 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 apant (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 gronnd, 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 siaff to
the vessel in the section plane is not
critical, thouph an angle of about 45
degrees from the central butlock 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 1o section plane. However, once the
siaff 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
without a Jot of extra trouble. Recording
the beam at e¢ach section and Lhe rabbet
and keel profiles is essential to his
method. Sections plotted only from the
staff merely float in space until endpaints
at the sheer and rabbet lines are
established with this crucial dara.

A weakness of (his method lies in the
triangles created at the extremes of the
section. The acnte angle between the tapes
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can magnify measurement and piotting
errors. This prablem can be mitigated by
making the distance between the nails
larger relative to the distance of the staff
from the hull {or even by adding more
nails to the staff). It is also much more
difficuit to eyeball the tape ends in toward
the hull in the section plane with this
meihod than with external measuring
frames.

Set-up problems slem primarily from
difficvitics in aligning the siaff with the
section planes. If the vessel you are
measuring is skewed (heeled over with one
cird higher than the other), it may take
some extensive geomeiric thinking and
plamning 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 "guesstimates”
must carry notes to that effect. It 15
possible o plot lines from section planes
set at angles to 2 daum ine or to Lthe
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 involve considerable
efforr and skill ai the drawing beard
avold confusing the numerous lines and
projections wilth each other. Under some
field conditions you may bave 1o other
choice than to ke skewed sections, but it
will prove more accurale and less
frustrating (o simply take the time 10 set
up and record “true” sections in the first
place.

3} Range and Bearing. This methed is
nseful anywhere, bnt has some serious
weaknesses that make it hest used on smail
vessels nnless a surveyor's (ransit is

handy. As a hand-measuring technique
{with protractor}, it is the poorest of the
three methods covered so far. It is
reviewed here in pan becaunse it bas baen
used in the past, and others may decide o
use the method without knowing its
weaknesses. Critical eguipment consists of
a protractor {or some angle-measuring
device) fixed to 2 staff or frame, and a
tape (or other distance measuring device}
secured to the radial 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 protractor where the
tape crosses the protraclor scale (see Fig.
4.3.24), As with the satf-and-tapes
method, an entire section must be plotied
from 2 single set-up, and recording the
sheer and rabbet lines is crucial 10 locating
the corve relative to the ship’s center plane
and base plane. The accuracy of the

l MERSURE BREADTH OF
| PESSEL (AT STATION
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Fig. 4.3.24
Taking Secitons with
Range and Bearing
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protractor (in parl a function of its size) is
essential Lo the method’s success.
Depending on the size of the vessel, a
small errer in angular measurement can
produce a serious error in point location.
‘This is why Lhis method is perhaps best
used on small vessels if yon do not have
#CCess 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 1ape (or clectronic dismnce
measuring device) must be used to record
distances from poinis to the scope pivots.
You will encounter set-up problems similar
to those of the saff-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 s not designed to be easily
adjusted to nnn-horizontal planes,

4) Digital Transit and Electronic
Distance Measurement (EDM). This
"Black Box" or high-tech process, has
great data-gathering potential and
flexibility. A digital transit (or theodolite)
measures angles electromcally and gives a
readout in digits instead of requiring the
operalor (o interpolate a vernier scale.
This can save time and rednce errors
considerably, especially if yon are not
accustomed to using vernier scales. An
EDM unit 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
i5 usually designed for fong-range land
surveys. More modern mransits incorporate
the EDM Fanction in the telescope; such
umts are known as "toral stations”. For
the relatively short-range distances
encountered at a vessel, it 15 preferable w
use a total slation. This way, you can
avoid the calculations for triangulation
errors introduced 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
onboard computer into coordinates or into
distance measurements projected into
horizontal or vertical planes. Some umnits
provide both a digiral file for computer
display and a hard copy primout of
coordinates. Hard copy printouts should be
oblained for al} data and stored with
project field notes.

In principle, a toral station ¢ould be set up
near a vessel, an athimrary coordinate
system kKeyed info the system, and
measuremnents made from the vessel by
merely spotting a prism on the hull 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
be nsed to coordinate several station
poinis. Most total stations store the
coordinates of each peint in terms of
carfesian coordinates or range with
horizontal and vertical angles. If
downloaded inw a computer or plotier,
lines could be generated 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 set up precise section planes in
the tield. Instead, section planes could be
chosen at will at the compuler, and derived
from the machine’s internal
three-dimensional 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 inay be easier and
less expensive in terms of time and money
to simply set your instrament up at each
station, adjust it to a true section piane,
then record the section line with range and
bearing coordinates, 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 memeory,
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
laken into consideration when drawing the
iines. Some reflector malerials ate 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 huil than any other method discussed
so far. In addition to providing information
for plotting iines, the photographic images
used by Lhe method zlso provide a demailed
photographic survey of a hull’s condition
and exieriot construction features. In
principle, two photographs {2 "siereopair™)
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
three-dimensional image or "maodel.” The
ploiter contains 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 all
be plotted from stereopairs. In practice,
however, feld work to 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 stereopairs must be taken o
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 a 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
steren-photogrammeiry s that most
stereopairs are glass 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 slereo camera}
and images tzken 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 2 transii. By
digitizing 2 mumber of the same points or
coordinates in each photograph, he
compuier program caiculates the camera
iocations and lens axis angles for ¢ach
image. From this point, the operator only
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needs to digilize a single point in three
different views for the computer to plot its
location in three dimensional space. Skiil
in accurate digitization is vital to the
accuracy of the plotted resulls. Time that
would ctherwise have been required in Lhe
field 1o measure a vessel by hand can be
consumed in the oflice plotung points, but
access 1o the vessel itself is less necessary.
Use of photogrammetry assumes that there
are suf(icient distinct points on a fmli
(existing, as in planking seams) or applied
points (largets) to plot!

It should be noted thal photogrammetric
systems can only "measure” what their
cameras can "see". Line of sight is
critical. Features hidden o cameras must
be covered by other photos or by hand-
measurement. Photogrammetry probabiy
will not lend itself well to the cramped
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 experiise
required to operate it. Those who know
how fo use such equipment need no further
introduction to Lhe process, however,
photogrammetrists who have not recorded
a vessel should read rhese guidelines
carefully in order to achieve proper results
from their work. Sec Section 4.8
{References and Resources), for readings
in photoprammetry.

Transoms. When taking lines, a vessel’s
transem (Or round stern) must also be
measured. Usually only buttock lines for a
Lransom are drawn, in additien 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 vertical or inclined
axis. Age and repairs may aker these
simple geometries, however.

The set ups for measuring a transom are
analogous o those for raking hull sections-
-the transom is sliced in planes like a loaf
of bread, only these planes are parallel 1o

“the ship’s verticat cemierline plane rather

than perpendicular o it as with hull
sections. The intersection between these
planes and the transom can be measured
with the same methods used for hull
sections. The buttock planes are usually
evenly spaced from the centeriine plane. If
you know what buttock planes you wiil be
drawing in your lines drawings, lay these
planes out full scale under your vessel.
Ortherwise, lay out at least three parallel
lines {strings) to each side of the vessel’s
centerline; pick an even spacing like 18"
or 24" for convenience.
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Measuring Transoms with a Plumb
Lipe. After laying out buttock lines, a
plamb 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
butiock Iines 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 pracedure projecis the buttock lines
vertically through the ransom. If you
wish, each ptamb bob position can be
marked on the butiock lnes 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
acr0ss the butlock lines. This will yield
port-to-starboard and fore-and-aft
coordinates for each point on the transom
edge. The vertical coordinate must he
measured from a known datum plane {such
as may be described with & ransit} or
measured between each (ransom mark and
the corresponding mark on the buttock line
plumbed beneath it. Later, the vertical
elevation of each buttock line mark must
he measured relative to a datum plane, or
the vertical coordinates cannot be properly
ploued.

Measuring Transoms with
Triangulations. If using a plumb line is
inadvisable or cumbersome {dn¢ o
obstmictions or wind, for example),
trianguiation from points on the buttock
Iines o the transom edges may be a viable
alternative {see Fig. 4.3.26). The
triangulation points on the butock lines
can be estabiished as the intersections
between the buttock lines and iwo lines
laid at 90 degrees across the bnmock lines
fore and aft of the after perpendicular. As
with the plumb linte poins, the elevation of
the trianguiation points most be measured
relative to a dammn plane, If obstructions
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make a layout like Fig. 4.3.26 impossibie,
€ach 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 point on each buttock iinge as
well as their elevations in order to plot the
fransom poitits iater,

The apex of each (riangle at the wransom
edges must be established athwartships by
using a plumb line from the ransom edge
to the buttock lings, If 2 plumh line cannot
be used, you will have to establish the
centerline of the transom, and lay out the
bunock 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 & rape
iu this manner wili be necessary if the
vessel is listed to one side.

At the drawing board, once the
triangulation points are 1aid out in profile,
the ransom edges can be found by
swinging arcs 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 are intersections should
yietd the profile projection of the transom
as well as the buitock plane tocations.

MEASURING STRUCTURE
for
CONSTRUCTION DRAWINGS

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

general i 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 Lhese 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 field work. The
remarks to follow assume hand methods
will be used rather than "Black Box"
methods or photogrammetry. {Intenor
sections and plans are exlremely
cumbetsome to produce
photogrammetrically, since cameras cannot
see Lhrough buikheads and decks.)

In some respects, Lhe field work and notes
for producing construction drawings are
similar {o recording a buildmg 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, but you
are better off assuming nothing does, and
performing all your fieldwork from this
point of view. This then hecomes & very
inleresting chailenge, a test of your ability
10 imagine objects in three dirnensions.
Vessels almost sit there and dare you o
accurately capture their elusive curves and
subtle shapes.

The Golden Key to gathering useful 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 tQ
the ship to nbiain measurements o locate
otherwise uniocalable or misiocated
features.
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Team memhers should actively check each
others’” work and assumptions as
measurements are taken, so critical data
are not overlooked or improperly taken.

Simplicity First. Be prepared to find that
plans, sections, and profiles are much
more ingricately intercommected for drawing
a ship Lhan for a building. It is best ©
begin with general overall skeiches and
measurements, covering ship structure,
deck plans, inhoard profile (longitudinal
section at the vessel’s centerling), outhoard
profile {exterior elevation), and 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 latter jterns
will be impossible to plot, anyway. Don't
get distracted inlo sketching and measuring
small deck feamres and other details on
overall views. Details should be covered in
separate [ield 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 separate sheets, especially
in the eyes of a future researcher--or your
team member at the next board, who will
pester you with questions every time he
can’t [igure out your overly cramped
noles. Paper is cheap compared to the
costs of false economy in frustration and
lost effort. See Section 4.4 on Field Notes.

Vessel’s Scantlings and Structure. The
[irst feature W record is a vessel's internal
structure. You nust 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 wble,
and skeiches used to show overall
configurations and inrerrelationships of
paris; imporrant dimensions and major
notes ¢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 sicps, slanchions, engine mounts,
transverse bulkheads, joints, splices, etc.,
should also he sketched, but on separate
sheets. 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 not suffice. [t
may prove convenient later 1o draw and
measure 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 meral vessels), and
other 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 to 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 team
and team historians Lo see if variations in
spacing are significant enough to warrant
closer attention. Cross sectional
dimensions of some beams may need to be
mcluded on the aketch, along with notes of
any repairs, replacements, types of
materials, or irregular and unusuval
features. (How to identify some

materials and old and new work will be
discussed shonly.) Keep your camera
handy o photograph both rypical and
unusual conditions. A table of scantlings
specific 1o the view in the sketch might be
put on Lthe drawing for convenience at 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 measurements of beams from
frame Jocations, ete. Delails of joinery,
fastener patlerns (treenails, drifts, bolts,
rivets), and other structural deisils should
be separale sheels, again in order o avoid
overlapping (o0 much information.

Once internal strucmure has been
documented, you should move on o
profiles, plans, and sections on which 1o
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, In
a sense, you will be taking two series of
measurenents: one directly off the features
you are recording, and the other as
projected into plan or section planes (see

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 projecfions:
cambered decks, skewed partitions, tilted
rails and other angled fearures cannot
appear "edge-on” or in direct elevation or
plane as flat floors and walls sight in
buildings. A lot of your measurements
should be taken in planes paraliel o those
used in your final drawigs (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
triangutations. 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

/

7

Fig. 4,1.27
Projecled vs. Actual Dimensions
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teature will look in your final drawing will
heilp you check your judgments. By all
means make notes on your feid sketches

to indicate which dimensions are ditect and
which are projected, 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 checklist
at the beginning of a project and keep it
handy to guide you in covering the
numerous details for which you are
responsible. When you think of something
additional that bears noting, stop and add
it to the list for future action before you
forge: u.

Field Photography. Field 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 oceur © some recorders that
enlarged phoiographic prints of featires
could be used as field notes by drawing
dimensions directly onto them. However,
the time lost while useful views are
selected, photographed, and processed
probably makes this method economical
only for the mast complex subjecis ar
small details whose execution can be left
8} later in a project.

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

deck beam amidst ozk ones. Changes in
the quality 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 instead 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.) insialfed where built-up
shapes are predominant very likely indicate
later work, as might also changes in
manuefzcturer’s names rofled into such
shapes. Patterns of corrosion with
noticezble 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 1o another on a continuous
feature. Look for cutlines or joints
showing through finishes; changes m
fastemings or fastering malerials, screws
used instead of bolts or nails for similar
feamires, etc. Interpreting these things
adequately may depend greatly upon the
availability of reliable historical data, such
as old drawings, records, photographs, or
recoliections by owners. Your project’s
raview team may be of considerable help
in evaluating these things as well.

Deck Plans. The main deck is most likely
a compound curve. [t not only cnrves
vertically ("sheer"}--higher at the ends
than the middle--it aiso curves
horizontally--higher at the centerline than

* at the sides. The curvare athwanships

{"camber™) is intended to shed water, 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, but they more than likely will have
a sheer,

General Approach. Overall recording of
deck plans shouid be done at the deck
surface. Do not ailermpt to cover things
above, such as roof lines of deckhouses,
since these very likely may not lie 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
board. Treat each deck as if it were flat,
and l1ake measurements fore-and-aft, and
athwartships. The error inlroduced by the
deck camber is nepligible where the
camber-(o-bgam ratio is around 1:50 or
less. (For example, a camber of 6" in a
deck 25°-0" wide would give a taped
reading of 25°-0 5/16".) Again, running
measurements are preferred to additive
measurements, because errors are not
Ccumulative--an ¢rmos in one measurement
will not throw off all succeeding 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 the curves at the edges of the
deck, locations of Ings, ventilators, nasts,
deckhouses, and other feanures 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 interscetions (see
Fig. 4.3.29). This syslem is also
independent of level or plumb lines,
though it can be used with them aboard
suationary vessels; 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 sicel), and measuring apes.
You might assume for starlers that deck
plank seams at the deck centerline run true
fore-and-aft, but don't ieave this
unverified. Begin by measuring and
halving the beam of the vessel in at least
two places where the deck i1s ¢lear from
one bulwark to the other (more places will
be necessacy on a large vessel, of 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
bensath lie square to the ship’s centerline).
Once you have the rwo centerline points,
set up poinis port and starboard equidistant
from Lhe centerline points. These four
peints should be ontboard encugh that a
string strelched through the two port or
starboard points will clear most or all
deckheuses and other obstructions. These
lines should lie parallel to the ship’s
centerling, and should be marked on the
deck with a chalkline. Next, set 2 fine
athwaniships, square 1o the last lines, using
a 3:4:5 miangle set with lapes. {If it seems
likely that the deck camber may distort
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 wornthwhile to set this line at a row
of bungs (over deck beam), frame, or
lines-lifiing 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 Lhe
centerline or athwartships 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 laid out in oyder 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 done on the fronis. This
way, errors can be erased withont damage
to the underlying reference sysiem. You
may choose to plot the grid sysiem on one

sheet, and do all plotting 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 treated 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
into any orthogonal 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 severai
inches on a large vessel. In long
measurements, laped measurements made
on deck should be supplemented with ones
made with (he lape lying in a horizonal
plane with respect to the deck, just as a
check. It may be Jifficult to do more rhan
approximate level if yon are working
ahoard a floating vessel. The minimuin
dimension you read from directly above
(plumby) to a point is the trie dimension.

Arbitrary Triangulation Points. Instead
of relying solely on physical features or
lines stations as benchmarks, yon may find
it useful 1o eslablish arbitrary triangulation
poinis on a deck for coordinating or
double-checking olher measurements and
triangnlations {see Fig. 4.3.30). Such
points can be very useful where the fayout
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 set 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 feamres), the interior
angles of the measurement triangles can be
made much less acule, and they can then
be mmuch raore accurately 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 wetll, but not necessarily at the
lines-lifling section plangs.) 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 line),
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 inboard
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 ake the beam
before and behind such featnres.
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Deck Camber. This may be as good a
ttme as any to take the deck camber of the
main deck at each station {see Fig.
4.3.31). This may be done by streiching a
siring or wire across the deck equidistant
above the sheer at the sides {or at points
symmetrical about the deck centerline) and
measuring the change in deck height at
recorded intervals. This may also 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

£

{

transit, using a procedure {o be covered
later. You may find it worthwhile to take
and plot the camber at three widely spaced
stations. If the curve (not necessarily the
depth) remains the same, § is likeby the
beams were all cut from a single pattern,
anid no more cambers need be taken 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 resolve any questions.
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Fig. 4.3.31
Measuring Deck Camber
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Features Curved in Plan. Some
deckhouse sides or bulkheads may curve in
plan. To record these, you cap either
record Lhe curve as a series of offsets from
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the vessel centerdine (or from a line
parallel to ity, or as offsets from some
other line whose endpoints are established
by other features (see Fig. 4.3.32).
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Fig. 4.3.32
Mcasuring Curved Features in Pian

Hull or Shell Expansions. A huil or shell
expansion amoupls ¢ & map of a huli’s
surface akin to a Mercator map of the
earth. Just as a Mercator map flattens the
curved surface of the globe onto a
rectilinear coordinate system, a sheli
expansion flattens out the surface of a
vessel's hull, usually to show surface
features such as planking panems, plate
joints, fastener pailerns, or other features.

It is developed by 1aking measurements
from Lhe rabbetl or sheer lines to planks
and other huil 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 are not usually required for for vessels less than 100 feet in length
HAER work, however, and hecause of the with few deckhouses. To begin, a copper
ume they consume, they are discouraged or bronze nail is set securely in the

unless the features in your vessel’s hull cenrerline of the stem (or ycu can begin at
surface are of such a significance that they the stern or ransom centerline). Pull a
canno!l be adequately documented in any tape from this nail, labeled A, to points
other way. por and starboard along the inboard edge

of the vessel's covering board {see Fig.

Profiles and Sections. Success in drawing 4.3.34). You may also set marks at the
profiles and sections up later will depend centerlines {or edges) of cap rails and

very heavily on having accurate deck plans other featnres that the mpe can reach along
and on having accurate measurements of the vessel edges. The fact that the 1ape is
the sheers (frem the Jines-liftng), deck more inclined for some points than others
cambers, and breadths. Recording the is of no consequence; calculations will take
relative heights of all features is also this into account. Make each pair of points
essential to pegging their veriical locations {P, for Port 1, S, for Starboard 1, P; and
in any profile or sectional drawing--the use S,, eic.) equidistant from A (that is

of 2 water level or transit is invaluable for AP =AS,, etc.) and use integer foot

these purposes. Relative horizontal dimensions for simplicity. Make 2 diagram
positions are also required so that features of the deck aud record alf distances from A
can be correctly positioned horizontally in in a table, allowing extra columns for
the drawings. Here plumb lines or some future calculations needed to plot
ventical-plane triangulations o features cach point. (See the feld note illustrated in
above {or below) deck surfaces must be Fig. 4.4.1 for an example of such a
used. diagram.) Be sure you set pairs of P and §

tacks so that a tape pulled althwartships

Radius and Beam Method for Recording between them is not blocked by a

Deck Plans. This procedure works best deckhouse or other feature,
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TINES SWUNG
FROM Man

MARE SPOTS
WiTH TACKS

Fip. 4.3.34
Layout of Radius and Beam Method
flongitudinal reference string and placement of transit plane for elevations aiso 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 each A-P-S triangle has only
poimt 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
n reality, such assumptions become your
undoing. The acrual centeriine of a vessel
on deck is usuaily biocked by masrs,
deckhouses and the iike, 50 a different
reference line must be established. This

¢an be done n several ways: {1) Puli &
string from tack A to a point on the
lranspm, 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 10 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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conventent point for plottng. It can be
lacated at any place and at any angle to the
deck centerling {in plan), just so long as it
15 a continuous straight line. Afier
plotting, this field reference line
“disappears”. (2) A transit could be vsed
to set such a reference ling and read the
tapes pulled athwartships afier (he
instrument has been set up to record deck
point elevations (more beginning on page
4.3.45).

Once you bave recorded the A-P-S
triangles, you must sct up a transit datum
plane amidships, following instructions on
pages 4.3.45-48, and record the depths of
all tacks beneath the transit gatum piane
(be certain not to forget Al). Before you
bepin 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 Lhe
elevations of these features 2lso, and you
will have a more accurate job.) If you
must recerd a plan below the main deck
laler, be sure to set at least two tacks
belowdecks at spots beneath deck openings
through which you can pull a tape from
the tacks up to this main transit plane.
This wil] be essential to setting a datum
plane belowdecks which is parallef to the
main plane (see Fig. 4.3.34).

Once deck elevations have been taken, vou
can unleck the vertical circle of the transit
and use the instrument to establish and
record a longitudinal refereuce or
"centerline” if a string is oo cumbersome
or fnaccurate for the purpose. Center the
telescope on tack A and lock the horizonlal
circle. If A is not visible, simply lock the
horizontal ¢ircle of the instrument in a

position where the telescope is roughly
parallel 1o the vessel’s centerline {exact
paralielizm 18 unnecessary). When you pull
a [ape berween a pair of P and S tacks to
record a breadth, you can simply rotate the
elescope vertically until the crosshairs
inlersect the ape, then read the tape at the
crosshairs and record the dimension. The
veritcal circie of the telescope describes a
plane that 15 square to the datum plane, so
no distortions are introduced 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 even short-range use may be too
inaccurate on a shifting deck. When you
begin measuring P and S tacks astern of
the transit, merely "plunge” the scope
{rotate 1t through 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
wrmn it 180 degrecs; not ondy does this take
time, you might set Lhe scope at Lhe wrong
point.

Reducing Field Measurements for
Drawings. This is where the dimension
tabie discussed carlier comes in bandy.

The radial measurements set out on your
vessel with lapes from point A cannnt
simply be laid out with 2 compass on 2
drawing sheet. If you do so, your plau will
be anificially long {incorrect
dimenstonally), and the steeper the tape
from level {your deck pian plane), the
greater the distortion. Instead, you must
calculate where each point will project into
your deck plan. To do so, you muist
perform the following calculations for each
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point using the elevation of each point and
s distance from A to caiculale d {see Fig.
4.3 35}

d Fomnt A

prajecead drawing dimension

[+
2
ks
A
o
Fig. 4.3.35
B=sin"~x£
£
then:
__ A
o tand

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

Whichever procedure you choose, convert
all your dimensions to decimal inches (e .g.
54 344" = 54.75" and 3'-7 12" = 43.5")
or 1© decimal feet {e.g. 54 3/4" = 4 564’
and 3"'-7 142" = 3.625"). Do not mix the
two, or your respits will be erroneous. A
table will allow you to keep all
conversions and operations in a systematic
order and reduce mistakes.

Vertical Reference Planes for Heiphts

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

with colored water and having two
transparent tubes fixed at either 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
around the vessel, even around multiple
cormners where Lransit sightlines cannot
conveniently go. Iis use can take some
tine over long distances--you must wait
for the water level osciilations to settle
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 0 locate features horizontaliy
ahove each olher--for this, a plumb line or
vertical-piane trianguiations wnust be used.

Advantages of the Transit. Transits may
be used aboard stationary vessels, with or
without. water levels. Aboard floaling
vessels, however, water levels are useless
since true gravity fevet is always changing
with respect 0 the ship. In these cases a
transit is essential for providing horizontal
reference planes on every deck from which
the vertical positions of featres 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 with a
transit is measuring elevations from a
reference plane, Lhere 15 no need for an
electromc transit--2 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 to protect them from
corrosion hy sali.) Obtaining the relative
heights of numerous features to geference
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 triangulation work in locating
deck features vemically, but also the
vertical coordinates of sheer and deck
cenmerling curves. Making spoi elevations
1s fairly easy. Becausc the shortest distance
from & point o a plane is always a line
normal (i.e., perpendicular) o the plane,
¥ou can readily determine the dislance
from a vessel feature to the reference
plane by setting a stick rule on the point Lo
be measured, and moving the tule top
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 to the
transit plane (see Fig. 4.3.39).

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

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 hortizon;,
and 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
to 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 10 the
ship for the project’s duration. A minimum
of three points is necessary (the more
widely spaced the betler), because it Lakes
at least (hree poinis to Jock in the
oricnlation of a plane; two poinis will
allow z plane to pivot on the line
connecling the two points. Four or more
peints {and stanchions) are advisabie for
the initial plane, positioned so you can
always see at least three points from any
Iocation on deck. If you intend to use a
transit on other decks, make readings
through deck opemngs to at lgast 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 15 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 the same
height from the relevant reference marks.
Always record the differences in elevation
between various levels of reference marks
and your acreai Lransi reference 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 a 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
directly abeam from the instrument siation.
Acmual set-up and adjustment of the
instrument is a linle Lricky, because you
wiil be using the instrument in a2 manmer
which is harmless to its mechanism, but
one for which it was not designed. Aboard

# vessel, the bubble levels ordinanty used
to level the instrument are useless, except
in a stabie dry dock where (he vessel iself
has been leveied. When using Lhe
instrument aboard & floating or inclned
vessel, [irst be sure the leveling screws are
lined up port-io-starboard/fore-and-aft, and
that 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 imstrument 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 & plane
perpendicuiar to the vessel’s centerline
(see Fig. 4.3.38 and 4 2.39). This sets the
scope plane level port-to-starboard with
respect 10 Lhe vessel,

Where you level the scope plane tfore and
aft is a matter of choice. If the vessel is
afloat, it is best to set the scope at
approximately 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 (o he used in your lines drawings.
The wrouble taken w 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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Lining up Transit Leveling Screws
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Fig. 4.3.38
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 1o 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 the 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 vertical-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
telationships of decks, platforms, and
other level snrfaces aboard floaling vessels
where plumb lines are useless. In profies,
the angles between buikheads and decks
can be recorded by triangulating the
surfaces in venical planes parallel 10
buttock or sectton planes (see Fig. 4.3.40).
The same applies to masts, engine mMOUnts,
etc. Longer diagonals covering several
features will prove usefu! 2s
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
chaikline for an arbitrary reference and
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Recording Non-reclangular Shapes
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record the curve by a series of offsets.
{Don’t forget t note Lhe dimensional
locations of such reference lines.} This
shouldn’t be necessary where the curved
edgze meets a deck or hnll sniface, since
the deck curve and other surfaces shouid
have been eslablished already. Again,
don't forget (o 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 Lape
o one surface, and swinging Lhe tape near
the other surface until you iind the
mimmum. At the drawing board, this can
be transiated into a series of compass arcs,
against which a ship’s curve or spline can
be fitted w draw the deck profile.
Naturally, you should record where you
take such measuremems, and any special
circumstances 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 documentation 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
in this area than significance alone might.
Your review team, vessel owners, and
project cosponsors shouid he consulted in
setling a scope of work in this atea.

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 or cabies) that
seem o festoon the vessel for suppon and
control of the masts, yards, booms, and
sails. Yon should be aware that rigs are
often adapted o specific (rades 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 on your particnlar vessel.
Some vessels have undergone two or more
changes of rig in their lifetimes. Unlike
spars and standing rigging, running rigging
was often changed when owners or
capuains preferted certain sorts of
operational 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 unfamifiar to yon, it is
probably best to stan thinking of it as a
series of syslems designed to hold up and
conrrol the masts and sails. The masts are
braced to each other and to the vessel by
the standing rigging, whick needs only
occasional 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, another 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 nmning rigging, recording
sails can be problematical, since sails for
most older vessels have been repeatedly
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 specific evidence as to the
type and construction of sails used on your
vessel for a specific period, it is not
prudent 1o show more than their schematic
character in measured drawings.
Measurements aren't necessary under Lhese
conditions. Evidence gleaned 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 you 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
stretch in service from the time of their
manufactore, so that what yon measure
and draw is not their original shape. In
any casg, dimensioned sketches and
photographs should be taken, and atention
paid 1o 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 1aid {wheiher they are
mitered, or parallel to the leech, luff,
or foot}

3) .Pane] widths, seam to seam

4y Amonnt of roach {curve in either foot
or leech; posiiive roach is convex,
negative roach is concave)

5) Dimensions of lecch panels, since this

is where roach will show up

6} Width of seams

7y Width of tabling (perimeter seams)

8) Size of stitches {number per inch)

G} Location and size of reinforcing
patches

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

11} 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 ardl
yards should he taken as shape
requires--some have siraight rapers, others
do not. Remember that the diameters of
spars can be measured hy 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 10 which the
varying sizes and diameters can be put
down. A similar approach can be wsed for
details of fittings and construction.

Missing Rigging. On the other hand, it
may be that Lthe 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 poinis,
may all be clues to what once nsed (o be
there. Your project’s goals and its review
team should be consnlted over whether
restore these Lhings in the drawings, and
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Fig. 4.3.42
Measuring a Sail

on what basis. Other malters besides sheer
historical significance may be determining
factors. Historical phowgraphs or the
recollections of a crew member can be of
great imporlance in cases where graphic
resloration is attempted. Speculation not
based on physical evidence aboard the
vessel, historical photographs, ot other
reliable evidence, is discouraged. In the
late 19th cenmury, sizes and proponions of
lines, masts, yards, and other spars woere
set by specific formulas 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 ail 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 (photos 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 to
produce any machinery you record. You
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Fig. 4.3.43
Measuring to Centerlines of Obiects

may save much field and drawing time by
locating surviving drawings and oblaining
copies from manufacturers, irade catalogs,
muscums, archives, owners, and other
sources. In some cases it may be wise 1o
oblain permission wo photographicatly copy
drawings of significant machinery for
fornal 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 Lhe 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
modifications 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, information cast mto the
machinery’s frames or 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
unneted.

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 (sce 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 so forth, are locared
around vertical cemerhines lying square 1o
and in the plane of these first twe
cenlerlines. Intelizzent use of a
dimensioned, schematic diagram of all
these centerlines will elim:mnate & lot of
unigcessary 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 dums can be

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

Details, Hardware, moldings, and [inlings
shouid also be covered. These are the
nitty-gritty featres: anchors, blocks,
fasteners, gailey stoves, door hinges,
pumps, cabin paneling, wheelthouse
instrumentation...and on and on. Yon
shonld set up 2 priority system for
reconding 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 apnd model mumbers, et¢. should be
jotted down. (Imporant colors should be
recorded using the codes from a Munsefl
Book af Color.) Carvings and relief work
can be recorded by making rubbings. Be
on the lookout for telltale holes,
incomplete fittings, patches, slains, wear
marks, 2nd other clues o pre-existing
structure or uses. Even grathnu may teli
you something.

Some vessels carry moie recent equipment
or even abxiliary 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 historic equipment by someone several
generations from now. Give this thought
due consideration hefore you give 2
“recent” feamre cursory documentation, OF
pass it up alwogether.
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Artifacts. While the recording of amifacts
such a2s crockery, moveable fumiture,
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 usually sufficient for
HAER documentation t© record such
objects as part of the genernl survey
photography, or list significant artifacts in
a written inventory. Images might appear
in 2 HAER historical report,

Nautical Archeology. Many of the hand
techniques covered to Lhis point apply to
recording vessels underwater. Numerous
"high-tech” methods and instruments have
also been developed 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
materials {polyester drafting [ilms, acrylic
panels, elc.) with pencils or wax markers.
These notes are transcribed o paper at Lhe
end of each day’'s work; here HAER field
npte paper would be used if the project
were being compieted for submission Lo
HAER. Underwater field photography is a
vital suppiement, though turbid conditions
can restrict clanity. Hand drawn
preliminary a2nd fina! drawings proceed
much as for floating vessels, using field
notes aid photographs o depict the
resource as accurately as possible. It is
standard procedurc {o draw the vessel and
site "as-is" and seek 1o understand as
much as possibie zbout the vessel's
history, construction and type before
atlempting any reconstructed views. Sce
Section 4.7 at Figs. 4.7.65 to 4.7.71 for
funther discussion of archeological projects
submitled to HAER.
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FIELD NOTES

Plamming Your Work. Field sketches,
medsurements, annotations, and field
photographs should be made of vour vessel
wilh the finished drawings in mind, unless
your project is designed to produce careful
field notes of features for which finished
drawings will not be made. A preliminary
drawing schedule accompanied by a 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 ask
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 1o
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
records and physical clues aboard the
vessel, Each will {ind things the other
ngeds o know about in order to do his
work more effectively and contribute to
the overall qualily 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 all 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,
Figld notes are not only for production of
yonr measured drawings, but for use by

HAER staff in checking vour work, and
for use by furure researchers seeking
first-hand dimensional information about
your vessel. Never freat {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 leam membets ai their drawing
boards or CAD stations. Hence notes must
be inteiligibie to anyone. On HAER
projects, finished drawings are carefully
compared with field notes in the HAER
office t0 check for errors and perform any
needed editing. When the measured
drawings, photopraphs, and written data
from your project are transmitted to the
Library of Congress for accession in the
HAER collection, the ficld records must be
inciuded as verification for your work.
(Projects lacking field data--or
documentation for other sources used as a
basis for measured drawings--will be
stamped with 2 disclaimer, and may
possibly be excluded from the coliection.)
Researchers seeking a thorough
understanding of a recorded vessel will
often call for the field notes. Finally, if the
vessel you record should ever need major
repaits 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 Neatness. 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 mies and
tints that result in consistent legibiliry if
you make such guides habits of miud.

1) Sketches made for dimensioning need
only be frechand line sketches. Do not
mzke sketches to scale--1his is @ waste of
time except for full-size details {melding
profiles of joinery work and Lhe lke).
While anractive, techniques for ilfustrative
rendering and shadowing ate
time-consurning and unnecessary in the
vast majority of cases--such efforts should
be saved for appropriale final drawings. A
lield photograph, properly lit, will suffice
for pictorial data in the field. On your
sketches, include dotled lines and make
perspeciive "culaways” or "exploded”
views of derails where orthographic views
or photographs are not clear enough in
presenting hidden internal strucnires (scc
Fig. 4.4.4). Notes should be included
when exploded views conlain unconfirmed

specniiation about an assembly of parts,
e,

2) Break your subject down into
appropriate levels of detail. The overall
deck pian of a vessel in many cases need
be no more Lhan an outline of the rail or
deck edge, with boxes or other simplified
shapes for major featurcs. This will leave
plenty of room for you to [ill in principal
dimensions without crowding, and you will
be able to retrieve information a lot more
easily when you nced it {see Figs. 4.4.1 -
4.4.3 for exampies). 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 furnilore 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 simpie
outlines used on profiles which focate
groups of features. Doors, for exampie,
shouid be sketched and drawn in detail
separately, knobs and special details
separately again. Small details should be
drawn full-size or larrer, as needed for
clarity 's sake.

3) Anaiyze your sketches before making
measurements, aud insert dimension
strings where you know you wili need Lo
make measurements. This way, it will be
easy to check to see if you have obtained
all your data--just icok to see if every
string has a dimension on it. Tables for
scantlings serve a similar housekeeping
purpose--see if alf boxes are filled.

4) Dimensions and written notes should be
in clear lettering, not hastily scribbled
longhand. Field notes should be
cross-indexed as appropriate. All field
records should be clearly labeled with the
feature recorded, vessel name, recorders’
names, current dale, and 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 {mainmast, sleering
gear hox, elc.). Each view or feature
should receive its own properly labeled
folder.

S) At Ihe minimurn, sketches shouid be
done in black, with dimension strings and
figures in red to aid ¢larity under Standard
IV. (Blue should be avoided because i
does not photocopy well.) The use of a
single color for ail linework and
dimensions is strongly discouraged. The
multi-color system wiil allow & user 10
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easily distinguish reference lines and
dimension strings from skeiches of
recorded abjects. Systems of
measurements (diagonals, overalls,
horizontals vs. verticals, dimensions taken
along curves or in projected planes) can be
distinguished by the use of a different
color for each systemn. The effort expended
in the conscious use of separate colors will

be more than rewarded at the drawing
board,

) Try 1o make skerches and notes on only
one side of each sheet of paper, and never
put two different, unrelated obijects on both
sides of the same sheet. This will prevent
situations where two team members both
need the same figld note sheet, but one
person’s work mnst be heid up to permit
ihe 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
¢xtra time, but also because informalion
can be miscopied in the process. If a field
note must be redone due to damnage or
enormous 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 ic legibly record all necessary
dimensional infonmation, consider making
electrosiatic 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",

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

Field Noie Papers. HAER strongly
advises the use of 17" x 22" sheets of
good-quality white bond papet for field
noles, printed with & 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 pined together as needed for
preater length {a waterproof white glug
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, is strongly
discouraged becausce they are easily lost.
An exception (o this mle js the use of
electrostatically copied sketches or copies
of panially compleled measured drawings;
they frequently make an cxcellent base for
refined measurements 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
conlaminants 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 Fieid Nole
{reduced to 35% full size)

This field note s well execnted for several reasons: ssch 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 hotizoata data geoded o drew the rail, nothing else. A smailer diugram records how the Jdeckhowsss pelate o
the vessel's cenlerling as set ouf by 2 transi, nothing else. Notes to the sade present esgential cautions (o remember fater at
the drawing boand, While this reproduction canrok show i, horzontal dimensions were recorded in red, verrcal in green, o

atd in distinpmishing the (wo,
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Fig. 4.4.2
Accepable Field Note
freduced to 35% full size)

Though complex, this field note is interpreiable with a liole sudy (while net shown, the use of three colors diminished
potential confiasion}, However, the main portion of the note would have besn betier recorded as two separate nofes for
preater claniy—the sysiems of dimensions lecating the rail stanchions shauld have been on a different sketch from one
showing U deckhouses. Notice that the deiail of he rail 2t the bow is drawn separately at a larger scale than the deck plan
[or cxira space [0 reeotd measuremens,
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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 vitseatly uninwerpretable. Always
draw larger, separac sketches of small delaibs (especizlly when vou have measurements to record) and treat overal] views of
a farpe feature with schematic simpliciy. Also be sure o label every skerch you deaw so that oders will know what o s
wilthouE gquestion.
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Interpretive Sketches

I3on't neglect tv make an expioded view of 2 joint, mechanism, or assembly where it cannot be disassembled for
photagraphy and mere dimensioned skeiches don’t help explain how it s made or operates. Frequently proper understanding
of a feaure’s operation and internal design is impomant to delineating ir correcily,
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conditions without undue effort. This does
not mean that archival papers should not
be used if conditions or sponsoring
organizalions require it. If desired, records
can be treated for archival stability at the
project’s close (depending on their
condiiion), or electrostatic made onto
archivally stable materials.

Media. No. 1 or No. 2 pencil is
recommended 2s the best medium for fieid
sketching. Pencil leads make pood, dark
lines, easily read or photocopted. Unlike
ks, they can he easily erased and
correcied if necessary. Smudging can be
prevented by separating delails from
general dimensions, thus avoiding
excessive labor on any oue 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
widlh. They are sold in a variety of sizes.
Color leads are also gvafiabie for
dimensions and notes. Inexpensive makes
are suggesied, 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 they even {ransfer to other field
nete sheets when siacked or folded. While
field note papers are not necessarily
archivaily stable, mest inks coniain oils,
acids, or other chemicals which hiced
across the paper, anack the paper itself, or
cause Lhe ink to fade over time. This may

happen in as short a peried as five @ 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
Iines-lifling data. It may he removed and
copied. One sheet per section should be
used, and gne sheet for each side {port and
starboard} if both sides of a vessel are
recorded. A sketch (or even a scaied plot)
of the hull section should be made in the
upper half of the sheet, including any
diagrams and critical dimensions of
lines-lifting equipment used. Points on a
section should be given letler names ("A",
"B"} s0 they cannot be confused with
dimensions, Measuremenls for an
individual point are recorded in a row
across Lthe form. In Fig. 4.4.5, the
quadrangulations for point G on the huli,
for example, were recorded on the line {0
the right of G (G being in Lhe coiumn for
POINTS}. The first box {wilth 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
scaie 10 which the first leg of Lhe
quadrangulation was measured is recorded
(o the lefi of the siash in the first box--the
two-foot butitock is recorded simply as
*2B"; to the right of he slash is the
dimension between point G and the
two-foot buttock mark on the bultock
scate, 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 18
noted to the feft of the slash--the 12-foot
water ling being recorded as "12ZW", The
dimension from point G to the 12W mark
is recorded to the right of the siash,
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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
spate in ¢ase 3 mistake is made
recording one of the ¢arlier measurements.
The REMARKS column can be used for
nowes, such as the physical featre 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 {or 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 species, remarks about
condition, repairs, replacement,

etc.

A. BACKBONE

1.

10.
11.
12,
13.

B. HULL

(o]

ol BN b i ER

Kee] (timber}

Keel (ballast)

Keelson or keel batten-—-also
sisters and riders

Forward deadwood

Slem assembly

a)Imner stem or apron
bjouier stem

¢)gammen knee

d)gripe

ejslem knee

Sternpost and rudderpost
Hotn timber, centerling
transom timbers, fillers and
cheeks

Stern knee and aft deadwood
False keel and worm shoe
Mast steps

Centerboard bediogs and trunk
Shaft log

Rudder trunk

Floor timbers

Transverse framing, including
knightheads, hawse timbers,
and cant frames

Transom framing

Ceiling

Planking

Bilge Stringers

Sheerclamps and shelves

&

e

10.
11.
1Z,

13.

14.
15.
16.
17
I8,
19.
20.
21.

C. DECKS

1.

el Rl

g,
10.
11.

Grown knees (hanging,
standing, and lodging)
Transom timber or beam
Pointers

Butt blocks

Garboands 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

Carling

Breasthooks and quarilerknees
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

O ta G b3

Rndder

Centerboard

Cargo haiches
Coamings
Companionways
Cabins and deckhonses
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E. INTERIOR--BUILT-IN 7. Seats and thwarls
&.  Cabinets, lockers, berths, and
1. Builkheads--structural shelves
2. Stanchions
3. Floor beams F. FASTENINGS
4. Plaiforms, soles, and
Noorboards 1.  Backbone joints
3. Joiner hulkheads and partitions 2.  Hull joinis
6. Sheathing--hull and overhead 3. Deck jointis

Sec page 4.4.15 for Machinery and Equipment checklist.
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SCANTLINGS
For
IRON OR STEEL VESSELS

Include cross-sectional
dimenstons {and sketches if
necessary), melal type,
remarks about condition,
repairs, replacement, etc.

A, HULL
i. Longitudinais

ay Keel (bar, plate, or
formed section)

b} Keelson {inciude any
intercostal plaiing or
swash plates)

c) Bilge keelsons 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

2) Knighthead plates

3. Stem assembly

a) Stem bar

b} Stem framing {(web
frames and brackets)

¢} Forefoot casting

4.  Stern assembly
a)  Stern post o stern frame
b) Rudder pesi and trunk
¢y Skeg
d} Boss plate
e}  Oxter or ek plate

5. Shell
{see notes on page 4.3.15)
a)  Sheli plating
b) DBilge keels
c) 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, kingplanks
and nibbing strakes)

4,  Sturinger plaie

5. Longitudinal and diagonal tie
plates

6.  Mast reinforcing plates
{include pariner angles and
mast Tings)

7. Machinery and superstructure

foundation plates or angles
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10.

Waterways (if cement or
wooden additions (o stringer
plates)

Hold piflars or girders

Engme room flats or plaiforms

C. APPENDAGES

i.

B

e il

10.

. Guard rajls and spray rails
12,

13.

14

Bulwarks
a) Plating and buts
b} Stanchions
¢} Main rail and cap rails
d) Freeing ports
e} Scuppers

Cargo hatches

ay Haich coamings {include
brackets, batien clips,
and
securing rings)

b) Haich girders

¢} Hawch bearms or
strongbacks

Cabin trunks and deckhouses
Fidleys and engine room trunks
Coamings

Companionways

Access ladders

Skylights

Ventilazors and stacks

Talf rails and fife rails

Deck lights and port lights
Mooring bitls, cieats, and
chocks
Rudder
2y Pudder frame
b} Rudder piating
¢} Rudder stock {incinde
coupling and steady
bearing}

d) Pintles, gudgeons, and
cammier hearings

D. INTERIOR

1. Soles and floorboards
2. Colliston bulkheads and
water-tight bulkheads
3, Joimer bulkheads and
pariitions
4, Buiit-in furmishings: benches,
seats, thwarls, cabinets,
settees, 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 pattern {gauge and piich
of rivets)

3. Seam arrangement of hull and
deck plating (include any
liners, shims, or joggled
piates);

a) Types of seams:
-Lapped or “clinker"
-Flnsh plated with
miernal seam straps
-Flush plated with
gxiernal scam straps
-In-out strake
consilruction
-Joggled plate

4,  Buit arraugement of huil and
deck plating {inclnde any
liners, shims, or joggled
plates);

a) Types of butis:
-Lapped
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-IFlush buticd with
mntemnal bust straps
-Flush buited with
external bun straps

Hull to deck attachsnent (sheer
strake {0 stringer plate and
deck beam to frame}
Derails of buiit-up members:
keelson, stringers, {loors,

and frames

MACHINERY and EQUIPMENT

for

WOGDEN OR METAL VESSELS

[
2

A

=

Masis

Spars (yards, booms, gaffs,
bowsprits, jib booms, etc.}
Blocks

Lines

Main propulsion system {or
auxiblary power for saiting

vessels)

ay Engines

{1 Reciprocating
{slcam or inlcrnal
comhustion}

{a)  Bore, stroke,
and number
of eylinders

{0y Shalt
torsepower

{c} Maximum
r.p.IN.

10.

i1,

iz,

{2) Turbines and
reduction
SEArs

{b) Condensers
{c) Shafi
diamet
er
dy Propeliecs
{diameter,
pitch, number
of biades,
direction of
rotatien)

Boilers (include stacks and
breeching)

Tankage or bunkers
Auxiliary equipment {pumps,
generators, coOmpressors,
lubricators, donkey engines,
erc.)

Deck gear {windlass,
capstans, bitts, lugs, cargo
handiing gear,

davits, hand pumps, slacks,
and ventilators)

Steering system {include
linkages and emergency
sleeting syslems)
Navigational equipment
{including rinning ights,
bells, homs, binnacies,
standard compass, lC.)
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, Lhe 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-lengih, but also at Lthe ends,
where scanilings were generally reduced.
In some cases Lhe scantlings will be liphier
at the stern than at the bow.

Original plaie 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.
Plaie in U.S.-built vessels was measured in
pounds per square fool or slandard
fractions of an inch (10-ponnd plate is 1/4"
thick). Furopean builders used metric
measuraments, or in some CA4ses,
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 plate laps. The
out-strakes can be more difficult as
exlerior corrosion affects the thickness of
the entire plate. The same probiem is
encountered in flush butied riveted and

welded shell plating. In these cases,
decumentation of origimal plate thickness
{absent builders’ or insurers’ records) may
not be possible to any high depree of
ACCUTACY.

Butits and Seams. A combination of two
Of more seam or butt arrangements may be
found in a vessel. A common example is
the nse of "clinker" or lapped seains below
the waterline and finsh seams for wopsides.

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 to diameter and type of
head. Rivet patierns are numerous, but
usually invelve sitaggering or multiple
rows. Rivet patterns are measured in
"gauge” and “pitch.”

Classification societies, such as Llovds,
often required more rivets in shell plae
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 riveted construction which
should be documented are use of felt n
seams, and caulking of seains. These
methods of achieving water tightness can
indicale the guality of repair work or
original construction.

{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.)



VESSEL: STATION:
HAER MHo:
LINES-LIFTING DATA TABLE
&1 Tie Tie | Tie Remarks | Tie | Tie | Tie Remarks
Continued on reverse
B W7 —
Tarinad 5/2/0E

ALL MEASUREMENTS +/=-

UNLESS (JTHERWISE NOTED




NOTES:

Continued from reverse

Tie

Tie

Tie

Remarks

&

Tie

Tie

Tie

Remarks

BAER 5 HMET
Rarised 970788




Field Photographs 4.5.1

FIELD FHOTOGRAPHS

Field pholographs, usually 35mm
black-and-white, are taken by recording
team members to supplement their field
notes. As with other HAER field records,
these are primary sources of information
which are vitimately transmitted 1o the
HAER collection aleng with [lield notes
and finished drawings. They are not only
for your use at the drawing board and for
other team members’ vse in their regearch,
they also serve future researchers, and the
HAER office in reviewing your work after
the completion of the project. On rare
oceasions, a field phote may be used as a
formal record photograph in cases where
spaces are 100 confined Or [0o precarious
o set up a view Camera.

It is wise to shoot field photos as early as
possible so that processing time doesn’t
interfere with their use in the drafting
100,

EQUIPMENT

Camera equipment must be supplied by
HAER team members, Each HAER
summer team usvally has at lcast one team
member who possesses basic 35mm
camera equipment. HAER supplies [ilm
and processing for HAER administered
teams. Basic equipment is listed below:

35mm camera

assorled lenses (33mm wide angle,
55mm normal, and 135mm
telephote or zoom lens, at
MMITLmuIm )

Mash

tripod

I 35mm format, an SLR (single lens
reflex) camera 1s by far the best to use,
since most models permit lens changes,
exposure adjustments, and direct focus
control; automatic focus and exposure
cameras may not perform well in situations
with great variations in depth or lighting.
A Mash {or photoflood lamp} will
obviously serve in dimly lit areas, and can
be wsed to Mill in shadowy dewzils on bright
days. (Be careful and avoid hot spots in
photos from the fash bouncing off shiny
surfaces or ftom being too close to the
subject. Also, be sure 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 general surveys or cramped
spaces where longer focal length lenses
don’t "pull m" the desired view. Be
careful in wsing them for shots that you
intend to use at the drawing board as an
aid to field measurements, since these
lenses characteristically distort dimensions
at the edges of the photo, A 55mm
{normal) lens introduces the least distortion
in these cases. Telephoto or zoom lenses
permit you (o catch ex@eror 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
the elevation plane. Photographing an
elevalion from a distance with a fong lens
compresses the nearby foreground and
background, a distortion 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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enough 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 usnally
supphied with 36-exposure rolis of Kodak
Plus-X (ISO 125) and Tri-X (ISQ 400}
film, or equivalent. The higher speed film
permits shots in dim areas without a [lash,
but with some sacrifice in definition if
enlarged. The slower speed is better for
brighter light, and negatives can he
eplarged with hetter preservation of degai.

Color: On some occasions, color slide
fiim will be provided to (eams by the
HAER office. This is zlmost always for
capturing the recording process with eam
members at work for taler 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 um 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 camera and flash electromics,

PROCESSING

Black-and-while film shonkl be processed
locally, 45 soon as is practical for use in
the drafting room. Team members are
disconraged from doing their own
processing, even if someone should own or
have access o proper development and
printing facilities. (It costs the project
more 1@ pay team members (0 do this than

a commercial processor, and it is lime
away from more imporiant 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
shouvld be paid for by 2 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 2
project. If you think you will necd more
fitm, contact the HAER nffice before nsing
the last roils and more wiil be mailed to
you. HAER can obtain GGilm more cheaply
in buik than you can in the fGeld. Purchase
film in he field only in cases of urgency.
Plan ahead!

Any unused fiim must be reumed o 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
internal memory banks for playback on a
computer. These systems dispense with
film and processing altogether. While
electronic formats are easily analyzed and
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manpulated by computers for use in CAD
systems or clectronic imaging, they leave
behind no easily reproducible archival hard
copies, and thus fail Standard II1. At this
time the cost of clectronic systems is not
Justified for use at numerous field eams.
Electranic technologies grow obsolete
quickly, rendering electronically formatted
images inaccessible (o future users at the
Library of Congress long before film
ncgatives deteriorate. Film images can
always be Input into confémporary
iechnologies at the convenience of furure
researchers.

CAPTION SHEETS

A Field Pholo Identification Sheet tmust 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
name of the photographer, the date the
photos wene taken, and a description of
each 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, to0;
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 ithis for
you.

Transmittal Preparations. After
processing, each contact sheet and its
corresponding 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 {.35mumn]
pen). Each film strip should be placed 1n a
separate, acid-free archival envelope
{supplied by HAER} and the envelope
labeled in No. 1 pencil with the roll
number {and HAER number, if known}.

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
prinis still must be submitted for
transmittal to the Library of Congress in
order to meet the Secrerary’s Standards.

WHAT TO SHOOT

The applications for field photographs are
numerous. General survey views of a
vesse] are the first order of business,
covering such things as side profiles, the
bow and stern {end-on and guartering
views}, main deck layout, masts and
rigging, major comparuments 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
connections, s\eering gear, etc.), details
{carvings, hardwarg, rivet patrerns,
machinery, etc.}, am! 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 { Site Date HABS #

locction Field Fim # HAER #
PHOTCGRAPHER

Frame | View _uFr-::me. Winw
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Fig. 4.5.2
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materials, textures, finish, relative
placement, numbers of plapks and rivets
{and so om) 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 substinute for
copious measurements with suilmble writlen
annptations in most cases. At the drawing
board or computer, photos can be used to
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. 1f 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 &
temporacy plastic negative file.

Time is usually at 2 premium on a ficld
[eam, $0 you should reserve dimensioned
sketches for more sigmitficant aspects, and
fil} in minor denails from field photos.
Aside from backing up measurements,
photographs can be used to document and
count things like steps, bungs, rivels,
pornholes, and the like. Set up as
"recitfied"” photographs, field photos can
be shot of cermain kinds of feamres, then
enlarged and traced for inclusion i 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
unacceptabie distorlions in objecis that
projeci or recede from the subject, The
longer the lens you use, however, ihe
mare 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 it is

Fig, 4.5.3
Effective Photo Scale Stick Format
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difficult 10 read their graduations when the
camer i more than ten feet away.

The inclusion of one or more legible scale
sticks in the plane(s) of the object you
wish 10 record is advantageous and highly
recommended, but not essential. M a
horizontal ar veriical datum plane passes
through the photo feld, you would do well
to mark it {tight string or chalk ling) 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 i 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 ihe 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 o 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
resulis in an undistorted image for the
plane in which the mirror lies. {The mirror
can be removed once the camera sef-up is
complete.) Don'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 repularly 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
stgmificance does not justify the time to
physically measure them.

Microprism/splii-image
Sfocussing circle

/

~
Reflected
image of
camera

Mirror on object

ﬁ,

‘SLR viewfinder frame

¥ig. 4.5.4
"Camera's Eye" View of Rectified
Photo Setup with Mirror

2) Measure the phoiographic image and
transfer 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 proper
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darkroom equipment, but this is not
usually feasible wilh the commercial photo
services available to 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 o order an enlargement of the field
photograph o a specific scale {something
most photo labs will not do, or won't do
accuralely, cheaply or quickly!),

4} Combine overlapping rectified
phetographs into a collage for racing
things Jike plate patierns on a hull, carving
WwOTk on interior 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 from
which a drawing {or portions thereof) can
be iraced digitally. The tracing can be
plotied for use as an underlayment for a
hang-inked drawing, or wransferred 1o a
CAD drawing file. It is a good idea W
have overall hand teasurements of Lhe
shape and scale of the object you
photographed handy to check the cutput
for accuracy rather than rely solely on
software to "automatically” produce a
correctly scaled image. There is no
requirement for submitting digitally
processed images for wransmitial (0 the
Library of Congress.

6) Use reverse perspective analysis (by
hand or computer-aided} to derive
dimensions of more or less accuracy from
historic or modern phetographs of
adequate quality. 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 historically
significant aspects of a vessel, whether
those be rlated to huil model,
construction technalogy, rigging and
propulsion technology, workmanship and
finish, historical cvents, or any
combination of these and other factors.

SECONI}, that drawings be accurale and
verifiabie--that is, that they be accurately
scaled and delineated from accurate field
notes; that Lthey be dimensioned; and that
an adequate accounting be given on the
drawings for measurement procedutes,
errors, separate sources, speculation,
incompleteness, ew. Drawings should be
backed up by adequate field nores and
other data. {A more delailed accounting
should be given 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 attractive both in their
lmework and lettering so that their dala arc
vnambiguous and will withstand the effecis
of reproduction and size reductinn,

Measured drawings of a vessel arc more
thaq a direct translation of [ield
measurements into line drawings. To mest
the Secretary's Standards, they must ot
only be accurate as Lo content, but empluy
effective graphic techniques. A drawing’s
ability to store and present information

depends on a combination of inellectual
and aesthetic principles. The guidelinss
that follow are derived from thousands of
man-hours of HAER experience. The
reasons behind the guidelines are
varied--some reflect archival concems,
althers documentary, legibility,
reproducibility, and presentation concerns.
There are also a series of measured
drawings reproduced with comuments in
section 4.7 to illustrate many of the
principies discussed in this sectiou.

HAER. stronply encourages high-quality
delineation and graphic techniques, and
insists that verbal verification be provided
on drawings, both to provide further
information and to check misieading
assumptions or implications (hat users may
possibly draw, Ther may be some who
believe they cannot meet the drafling
standards HAER sets. HAER is in part a
iraining program, and the guidelines
provide deliveation help "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 used 1o hide
inaccuracies, fabrications, and orher
intellechual deficiencies. While no drawing
is completely free of mistakes or
omissions, there is no defense, m HAER’s
opinion, for such prejudices. Good
drawings, based on proper documentary
and drafting procedures, inspire a just
confidence in users; 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 imponant historic resources is worh
doing and is worth making last to the 2(h
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generation of one’s descendanis {500
years), then it's worth doing well. For
those who sponsor documentation projects,
it is well to note that aside from purely
documenlary purposes, atiractive drawings
are alsg publishabie and saleable items for
Mmnseums, preservation groups, fund
raising efforts, etc.

HAER has aitempted 1o write drawing
guidelines with the needs of hoth HAER
and usecrs 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 professionais.
it sindied 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 mgenuity, diligence, and sensitivity io
the complex tasks of documenration.

Hand Drawing and Computer Aided
Dirafting {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 still 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 ind CAD Lhe
preferable production toot. Since CAD
programs vary and are subject to upgrades,
these guidelines make no atternpt to give
CAD instructions other Lhan as
performance or resnlis-oriented directions.

BASIC YIEWS

The drawing set for a vessel should be
organized generzlly 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 ather)

Other deck plans

Seclions (showing internal
amangement of structure and
equipment}

Propulsion (521l and rigging plans
andfor mechanical
propulsion;

Deetails {structural joints, fasteners,
fittings, joinery machinery,
carvings, etc.)

Scantlings, z list of structural member
sizes and materials, should appear on ene
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 siagle
sheet to each view or subject listed above
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{the main and "tween deck plans might
appear on the same sheet for some vessels,
for example). The extent of documentation
should depend first on the vessel's
significance and Lhe importance and
number of specific features aboard 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
polyester materials or "buffered" veilums
are recommended for [inished measured
drawings. Each of these materiais has pros
and cons in terms of characteristics.
Vellums are usually cheapest, but are
difficult to erase ink lines from without
disrrbing the drawing sorface; Lhey also
¢an tear easily, and changes in humidity
cause them o expand and contract. Linens
are very durable, but appear to be
unavailable, having given way to
plastic-based drafting media,

Potyester-based malerials (ofien calied
Mylar®, a trede name) are available in
rolls and cut sheets, nsually in thicknesses
varying from three- 1o five-thousandehs of
an inch, and with a draftiug surface on one
or bolh sides of the sheet. Whiie
considerably more expensive than vellum,
drafting film is much more wranshucent,
durable, easily erased, and is unaffected by
humidity changes. Archival materials
should be used whether your drawings go
mto the HAER collection or aot, simpiy 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 to plot field
measurements, work out conflicting data,
and develop views and sheet layouts.
Prefiminary drawings are not made a part
of the HAER coliection at the Library of
Congress. However, electrostatic copies
may be included with ficld records in those
cases where considerable reconstruction
was done or other procedures used which
cannot be conveniently shown in the final
drawings. If HAER office staff cannot
make a field visit, "in progress" diazo
copies of your preliminary drawings
shouvld be sent to the HHAER office
periodicaily for review, especially before
final ink drawings are begun.

Eirher vellums or sheets of mylar cnt from
& yoil may be used for preliminary
drawings, though mylar is the better
materiai for reasons discussed above. It is
strongly recommended that preliminary
drawings of deck plans and profiles be
drawn as single views, regardiess of
length, rather than drawing them in several
pieces {as if Lo pui them individually on
HAER drawing sheets or other similar size
media}. This ensugres that curves will be
fair and that any futare sheet divisions will
maich at cut lines. Long centerlines can be
generated by strelching 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
affecled 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 Lhe sheets as
you think of them for possibie inclusion in
final drawings. Principal dimensions from
field notes should also be copied onto your
prelimimary sheets so you don't have to
search for or recailculate them again later.

You may find it advantageous on large
vessels to set up one of two long drawing
boards having 4'x8" or 4'x10° sops for the
produciion 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
compariment layont 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 sheei 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 will 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.¢. 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 alf 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 casily erased without
disturbing prior linework. Most erasures
¢an be made very easily by using a slightly
moistented drafting film 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
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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 olher media
should be done on separatc malerials,
never on the HAER sheet. Aside from
stnudging, 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
subiject particularly requires it, but this
should not be an excuse for contrived
effects or for eramming a view onto a
single shect that would fit beteer at a
smalier scale, or onto two sheets.

Trim Lines. Do rot trim the mylar sheals
at the "Trimn Ling" marks. The edges of
the sheets are never to be trimmed. HAER
sheets are a2 siandard size, and the Trim
Line is merely a guide for trimming
repraductions for presentation, not the
original sheets. Do not “star" pens on the
edges of the myiar beyond ihe 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
cosponser, 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 slandard HAER
sheets are all that the HAER coilection
will accept.

INKS AND DRAWING MEDIA

Inks. On final drawings, only permanent,
waterproof, black acetale ks (catban
particle bascd ones especially for drawing
on drafting film) should be usced, such as
Pelikan-T™ or Pentel® "Ceran-O-Matic”
inks. They should never be diluted for use,
because diluted ink limes do pot 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
Kxoy® 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 compeliing circumstances,
but only a reproducibie mylar capy ay be
submined as an criginal drawing. Such
reproducibles must be made by a
photographic, not a diazo (blueprint},
process for image permanence and quality.
Good electrostatic or laser-printed copies
on mylar are accepiable if hne quality is
clear and image does not flake off. Poor
reprodncibles 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 availabie 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 vesseis)

Parallel bar or drafting machine

12" archilects’ and engineers' scales

Calculator {with trigonometric functions)

Triangles, ranging from 3" to 12" sizes,
in both 30°/6(P and 45°/45°

Adjustable Triangles, in 8" and 12" sizes

Proiractors

Ames lettering guides

Templates with graduated sizes of cirgles,
ellipses, or specialized shapes

French curves

Ship curves

Adjustable curves ar splines (38" or
longer meommended)

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 shightly

among manufacturers):

6x0  (0.13mm, 0.005 mn}*
4x0  {0.18mm, 0.007 in}
3x0  (0.25mm, 0.010 in)
2x0  (0.30mm, 0.012 in)
0 {0.35mm, 0.014 in)
1 {0.50mum, 0.020 in)
2 {0.60mm, 0.024 in}
2-1/2 (0.70mm, 0.028 in}
3 (0.80mm, 0.031 in)
4 {1.20mm, 0.047 in}

RRNREREAN

*rarely used

Acetate ink (black}

Erasers {vinyl or plastic for both vellum
and mylar)

Erasing shields

Drafting Lape

Table brushes

“X-Acto” knife and blades (or equivalent)

Mecharnical lettering 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. Paraliel bars
should be checked for straightness and
triangles for squareness. To check a
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paraliel bar, draw a line the length 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 triangfe 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 ihe lincs diverge, the (riangle
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 (hem
in--with 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 a series of
points. A splive can be bent to adjust to an
infinite 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 a
malleable material (hat will hold a shape
when bent. (Some products hold shape
better than others.) When fairing in points,
you will often find that not all Lhe points
can be intersecied without intertupting a
smooth curve, In such cases, von will have
to decide if a poiut is to be ignored
because ils misplacement is obvious, or
whelher a more average conrse needs to be
steered through the points to be connecled.

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 thoroughly. Remove all
caked ink and ink flakes and dry out all
points and reservoirs completely (rubbing
alcohol is an excellent cleaner). Set aside
any points or other parts that are wom,
clogeed, or broken and return them
separately with a note explaining their
specific problems.

Also, all drafling 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 Lthese 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 in U1.S, mails.

Equipment should be packed fiomly n
cardboard boxes and taped securely with
nylon 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 if 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 registered tuzil in a sealed
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cardhoard ube with walls at least 3/16"
thick to avoid being crushed in handling,

FIELD OFFICE

It is strongly suggested that a ream’s
drawing boards and other equipment be set
up aboard he vessel if at all possible, or
in an office space very nearby. This
reduces time required o verify
mieasurements or oblain new ongs

when omissions or errers 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 teiephone and toilet facilities,

LINEWORK ON FINAL DRAWINGS

General Remarks. High-qualiry drafting
1s essential. HAER drawings should be
freg of defects such as overrun or
incomplete corners, mismalched meetings
of curves and langenis, unfair curves,
blobby or sloppy lines, iregularly spaced
crosshatching, inconsistencies in repeated
or concentric feamres, and poorly executed
lettering. An extremely wide variety of
templates and drafung aids are available
and help considerably in doing good work.
HAER suggests that you make your own
lemplates for specialized tearures that are
trequenily 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
compositional elements are covered. In
general, 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 this size,
drawings that are too delicate or timid will
lose detail. Drawings should never be
made with only a single line weight; such
drawings not ooly {ook dull, they can be
very difficult for a user to read, because
they have very little sense of visual
orgabization; figure-ground effects can
create frustrating confusinn. Varying line
weights are a method of pointing out
relative significance of feamres {Standard
I). By using a range of line widths 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 often are.

Minimum Line Width. Line widths or
pen sizes smaller than 4x0 {0, 18mm) are
discouraged because they tend 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 10 bleed together in
rednctions.
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Lines Drawings. HAER suggests (hat a
vessel’s lines be drawn with a 3x0
{0.25mm) or 2x0 {).30mm) 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 usad Hpe weights range from
4x0 (0. 18mm) to 2 {0.60mm). The finest
lines are used for small derails, joints,
patlerns, and pochés, including dimension
strings and arrows. Pens such as a 2x0
{0.30mm} may be used for outlines and
edges of small areas and objects, while
heavier Iines are used principally for major
portions of structure. Sectioned members
should always be outlined with a heavy
ling--2 {0.60mm) or 3 {0.80mm}--
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 Examples).

Pochés and Rendering. Pochés and
rendering techniques are recommended,
especially for distinguishing materials in
section. Stippling can also be used 0
create a sense of depth. The nse of
airbrush techniques is acceptable, though
net much used by HAER. "Stick on”
rendering materials are prohibited from
drawings submitted to the HAER
¢ollection becaunse 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 line 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
functions, sizes, and line weights are
iltustraled in Fig. 4.6.8. More
sophisticated lettering systems 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 lettering is prohibiled on drawings
submitted for the HAER collection at the
Library of Cangress.

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 leter well by hand, HAER strongly
recommends that you improve your
technique or use 2 mechanical lettering
System.

Mechanical lettering must be used in
HAER sheet title blocks. See Fig. 4.6.11
for further instructions.

Lettering Styles. Sans-serif biock
lettering, whether vertical or inclined, is
preferred for all purposes where letlering
is smaller than 1/2". Italic forms and
typeface styles are uysually reserved for
larger lettering 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
ferters such as Univers or Times Roman,
or similar biock leuers are most readabie.
Omamented or adverising faces are
discouraged except for title page titles.

While HAER encourages the use of hand
lettering, this does not mean ail band
lettering styles are acceptable for use.
Legibility 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 difftcult 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 inixed
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 one 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 & guide sheet under the draft sheet or
fina} mylar and fetler away. These sheets
will save a lot of time over repeatedly
constructiug and erasing individuai sets of
guide lines for every label and biurh. If an
up-to-date copy machine is availabie, you
may only have to draw one set of lines:
the various other sizes and copies can be
made by the machine, If guide lines are
pencilied onto the myiar, they must be
erased before reproducing Lhe drawings,
and frequently erasure thins out ink lines
in some piaces. This danger can be
avoided by penciliing on the back of the
mylar, but guide sheets will still save you
the time and trouble.

Dimensioning. Sizes and weights of
mumerals follow the same rules as
lettering, though in most cases dirnensions
need noet 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 10
dimension everything down o the smallest
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Materials
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Materials in Section
(Standard Symbols)

Brass, Bronze, Aluminum  Zinc, ledd,  md omders

ef“&mar 5 White Metal, and s
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Shadowing

2
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Fig. 4.6.4

Line shadowing is an old engineering
drawing convention which gives drawings
a very readable ihree-dimensional quality.
Compare "witk" and "without” views
shown here of a foredeck construction
plan. The lmne-shadowed convention
always assumes light is shiming from the
upper left of the drawing (held so the
labels are "right-reading™). Edges which

would cast shadows are inked in heavier
lines (#2 pen or larger) than those which
are directly illuminated. Shadows must be
"feathered” on rounded featnres. The
somewhat antique flavor of this technigue
seems appropriate for historical structures
amd invites atrention. Use of shadowing is
not required, it is strongly recommended if
outlining techniques are not used.
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Outlining

Fig. 4.6.5

Cutlining is a more contemporary
technique than line shadowing for giving a
three-dimensional aspect to a drawing. It
creates a "depth effect” by surrounding
features with heavier (or lighter) lines in
order to make feaures stand our from (or
fall back into) the drawing plane.

Though the above object is not a vessel,
the use and misuse of outlining are easily
iliustrated by it. Yiews without outlining
tend to look "[lat" and may introduce
confusing figure-ground effects {above
Jeft). Outlining is commonly understood
to mean emphasizing only the exireme
edges and open spaces of an object (above
cenier), a half-baked approach (hat leads to
confusing effects as well. The handwheel
in the center 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 oo
heavily emphasized for its relative size.

It is better to outling individually the
separale components of an object or Lhose
parts of it which lie in different planes. As
a rule, the most emphasis shouid be given
to the larpest, most important or defining
parts or to those parts which lie in the
foreground. In the case of the machine an
the above right, the handwheel, table top,
motor, and pedestal are all outlined as
discrete components. Less dominating
parts receive less emphasis, while details
such as the swilch and molor parts reccive
nene at all. The overall drawing is much
more readable and consistent in its graphic
fogic.

Similar rutes apply to isometric and
perspective drawings.
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Like line shadowing, shading is an old not 1o use it on fearures where it might be
engineering drawing convention, but one confused for structure, such as barrels
used 10 express the "roundness” of composed of staves. It lends an antique
mechanical parts such as pipes, tanks, look that works very well graphically, but
shafts, castings, etc. Care should be taken it is chiefly used for machinery.
dorvetursl
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Fip. 4.6.7
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Lettering Sizes and Pen Weights

All drawing tities (eq FLAN"SECTION etc.) 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 (abels to be 3
MAXIMUM 3/i6" HEIGHT, #2Y2 PEN  Betow is tus
MINIMUM /8" HEIGHT, # O PEN page reduced
& approvimatel
Al dimensions % d‘m}
NO SMALLER THAN %3z " HEIGHT, #4 PEN o
WHICH SHOULD BE NO SMALLER THAN e
THAN ¥8" HEIGHT, #1 PEN NP /e RO
BUMIMLT 34" HEIGHT, 2.3 PEM
ABSOLUTELY NOTHING LESS THAN V43" sl
HiéH OR LIGHTER THAN #0 15 RIS e
ACCEPTABLE BECAUSE IT 15 ST o
EXTREMELY DIFFICULT TO READ S
WHEN REDUCED TO LESS THAN S

Y4 FULL SIZE! e

Fig. 4.6.8
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Hand Lettering
Unacceptable Stylas
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Fig. 4.6.9
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Hand Lettering
Acceptable Styles

Accaeplable Styles have well-rounded letters free of

SLVUSLiC exag
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Title Blocks

LEFI' CORNER BILOCK; The official name of
the recording project, such as SHIP BALCLUTHA
RECORDING PROJECT is to be leuered here in
capital letiers.

NWAMIE OF YESSEL: The original name is
required here. In some cases, this name will nat be
readily evident, and carcfil researcll witt be needed
o determine . Later or more coimmoen name(s)
may be added in parentieses, e.g. SHIP
"BALCILUTHA" {(STAR OF A).ASKA). If the
eriginal name cannot be determined, then a later or
current name shoukd be substituted.

DATE: The year of the vessel’s constructiod
shooid follow the name on the same line, set off by
two spaces. No additional dates are necded.

ADDRESS: Though some vessels can and will
often move fram the place they are recorded, the
lacation where a vessel it recorded should be
determined as sensibly as possible. Vessels owned
by museums of other organizations may be [oealed
simply by rhe organkzation’s street address. The
address of a privately owned vessel should be
where the vessel is {ocated, nor that of the owner,
unless these places are the saine. Otherwise, hames
of water bodies, promingol geographic landmarks,
towns, or major roads should be used.

LOCATION: The geographic location where a
vessel is recorded should be established by city
(¥illage, Lown, etc.), county, and state from reliable
map sourecs, even if the vessel is destroyed after
documentation. Townships or other local
povernmental designations should be included
where applicable. Wessels in ruval arcas (abandoned
on & beach, for example) should be located as in
the vicinity of the neavest settlement having a post
office, e.g. "Selomons vicinity, Calvert County,
Maryland”. No county name is given for
independent citics, ¢.g. "Richmond, Independent
City, Yirginia",

ALL OF THE ABQVE INFORMATION MUST
APPEAR ON THE COVERS OF ALL FIELD
NOTEBOOQKS.

RECORD NUMBER: This number is assigned by
the HAER Washington office or National Park
Service regional office. If you do not receive it,
leave this space biank. It will be filled in later by
the Mational Park Service.

LIBRARY OF CONGRESS KNUMBER; Liave
this space blank, It will be filled in by the Library
of Congress.

TITLE BLOCKS MUST BE THE SAME ON AlL SHEETS WITH THE SAME HAER NUMBER

(no sobtitles, such as "Plan" or "Seciion” are pertnitted)

(I PENSeIy

s3mmel
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Dimensioring

i Use either a 3x0 (0.25mm} or 4x0 (0. 18mm) pen for dimension sirings:
of Line _
h | .
“=| - Endpoirtt
‘ Conaiions:
i
"%’Hﬂ Q ARROND
= MUCH
e PREFERRED/!
3 b
EJT I
E ACCEPTABLE:
t +
‘ NI ACCEPTABLE:
S — s I I 1
L ) L | 1
Dimerion this side (
i q &m‘J TNESS |
LINES !
! L
2. Numerals should be a minimum of 5/32" in height, except for fractions, whose
nnmerals may be no smaller than 1/8" high.
3. When pulling metric measurements alongside English ones, place parentheses around
the metric figures, e.g. 12°-0" (3.66M). Afiuays round metric figures o the negrest

0.601 meter!

Fip. 4.6.12



Measured Drawings

4.6.2]

L

Taken from ship BALOLOTHE, HAER bha. CA-34
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derail. Principal 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 the
English system of linear measure s more
widely used than the metric system in the
United States, metric figures are required
along with Engtish figures for principal
overall dimensions. Metric Higures should
be enclosed in parentheses, and rounded to
the nearest .01 meter. There is no
reguiremeni to show metric eguivaients of
English ligures for tonnage, volumes, sail
areas, etc., but their inclusion may be
helpful to fuwre researchers, assuming that
the metric system becomes more widely
established.,

Graphic Scales. In addition 10 dimensions,
all drawings should contain a graphic scale
in the format ilipsirated in Fig. 4.6.15.
This format is based on traditional
maritime scales, which have been used by
nunterous authorities. Such a scale permits
the scaling of reduced copies of drawings,
and it should be as long as is practical on
the drawing sheet. A less prominent inetric
scale is included to permit use of the
metric system by those more accustomed
o it.

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. Carafurl
planning of a set of drawings is also mueh
more thau an exercise in “friliy” esthetics.
A drawing is intended to store and

commuanicate mformation, and Lthe hetler it
does this, the more usefu) and successful it
is. Drawings are necessarily selective and
interpretive about the facts they present,
and wherc 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
discussed in this section and illustrated by
example in Section 4.6. Eiements arc such
things as linework, titles, blocks of notes,
dimensioning, etc., all of which must be
considered and harmoniously combined.
{Even empty space needs to be considersd
as a sheet design element.} Organization,
clarity, and consistency are your guiding
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
important 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 0 record 2 deck
plan or inboard profile, are the drawings
laid out in such a way that a futre user
can ¢combine them with 2 minimum of
effort? 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 iabe), ¢ic.?
Are historical notes easy o find?

Clarity. Clarity results not only from good
organization, it also invelves good
delincation, and a thoughtful sheet layout
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quickly and clearly communicales its
information to the user. Wil the uset’s eye
be drawn t0 Lthe mmporiant facts you are
docemeniing by appropriale positioning,
delineation, or labeling, or will he have io
"dig" for help? Are imponant notes made
In teeny cramped letlering and hidden in a
commer, or are they prominent and
pesitioned near the features they discuss?
Did you use arrows 10 clearly and
unambiguously point o parts you labeled?
Dogs the drawing of the vessel "read”
{strong graphics), or is it unineresting
because it is drawn entirely with a 3x0
pen? Did you provide a visnal key on cach
sheet to show 2 user what part of the
vessel he is looking at? Is the key in the
same reiative place an 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 label
important parts? Is vilal historical
informaiion present? Can the nser easily
find this son of information without
hunting among other sorts of verbai
communication, or 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 wser 1o consult when this would be
helpfui? Did vou remember not 10 label
across linework so the labels can be
clearly read?

Consistency, Treating the same type of
information the same way sheef to sheet
allows a user to more easily see what is
different from sheet to sheet. It permits
him 0 study the vessel without heing
distracted by important, 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 right hand
comner. {The lower lefi comer, or the
borlom center are also acceptable places,
but it’s Lhe consistency, not the position,
that’s imporiant here.} Graphic scales
should use a consistent format. Notes
should 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 [icld team supervisor. Review
of drawings is aiso performed by the
project manager during periodic visits, as
well as by 2 review eam of specialists,
Where a timely visit by a project manager
15 not feasible, copies of preliminary
drawing sheets shouid always be sent io
the HAER office for review and comment,
especially before final drawings are inked.

The following pages constimte a sort of
checkiist for you to use as you plan and
complete your drawings. Basic elemcnts
will be considered first, and the
composition of tille pages, lines, and
conslruction drawings later.

ELEMENTS

Scale, Choice of scale Lo which a vessel
will be drawn depends on the overall size
of the vessel and the amount of detail and
precision warranted 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 shecls
are bmited w slandard sizes, hence the
longest overall view (such as an cutboard
profile) that can be drawn within he
borders is about 120 feel at 1/4" scale,
Heyond 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 can be kept to 2 minimuem
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.
Cerrain views for a very large vessel may
have to be drawn wice: once at a smali
enongh scale to give the reader the overall
appearance on a single HAER sheet, then
the same view at a larger scale broken up
over several sheels to present more
delailed coverage. Details should be drawn
at larger scales, e.g. 172", 1", or 2" to the
foot for 1/4" scale profiles, and 3/4",

1 1/2", or 3" 1o 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 have to be broken up over
two or more sheets can be handled a
number of ways. Since vesscls consist of a
mumber of important coalinuous 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 photographicaliy reduced copy shouid
then be made to a scale small enoneh to fit
a single HAER sheet before cunling the

Jarger drawing up for iracing onto HAER
sheets. (The same method would apply if
you are using sheets inended 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 roil
marerial should be made. It may hen he
preserved (see Oversized Sheets on p.
4.6.5), and a same-size¢ photocopy cut up
and spliced into Smaller sheets, or the
original itself may be cut and spliced. If
smaller sheets are 1o be submined o
HAER, spliced sheets will have to be
photographically copied same-size
{including HAER borders) onto a new
sheet of mylar, since neither tape not other
splicing materials have archivally stable
adhesives. Before cuttimg 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 yout team to redraw it at a
smalier scale, unless the reduction is so
extreme that small details bleed together.
In the latter case, the view should be
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 unevenly {(e.g.,
stretching 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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Craphic JScale
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Fig. 4.6.15

The type of graphic scale shown above and is very useful for scaling enlatged or
{reduced} 1s adapted from a style widely reduced copies, HAER sees no need to
used by marine draftsmen and recorders introduce any new smandard. The only
until the early 20th cenury. Since it seems addition made is 2 metric scale beiow the
1o have acquired the status of a standard English one.
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8] 5 "/Ea"mm.

Fig. 4.6.16
To produce this type ot scale, seven HAER strongly recommends that scales be
evenly spaced parallel lincs are drawn for drawn the Fuli width of the view the scale
the English scale, and then marked off in accompanies (profile, plan or section} for
1-, 5-, or 10-scale-foot inervals, When a greater ease and accuracy In marking and
scale foot is divided by the "V" figure using reproductions of drawings (see
seen above, the diagonal lines intersect (he Drawing Examples, Section 4.7). Short
horizontal lines at twelfths of a foot scales introduce larger scaling errors than
(inches). The metric scale need only be a long ones. Note Lhat the subdivided foot

marked off in 1- or 5-meter intervals. interval is 1o Lhe feft of the zero point.
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Measured Drawings

1st Sheet 2nd Sheet
3rd Sheet 4th Sheet

Fig. 4.6.17
{.ocation Diagrams
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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
4.6.16, however, the scale should be
located near the boriom of each sheet, and
should be approximately the same length
a$ the view it accompanics.

Sheet Titles. Every view must have a (itle:
"Outboard Profile,” "Main Deck Plan,"”
“Section - Station 3," ewc. This title should
be clear and thorough, so that there is no
ambiguiry as to what is meant. Letiering
should follow the sizes and weights given
in Fig, 4.6.8, Titles may be underlined to
add visual emphasis, and they should be in
a promjnent place on the sheet,

Diagrams, In views reqniring multipte
sheets, i1 is very convenient to include a
small diagram near the sheet title showing
what is being portrayed about the vessel
and where (see Fig. 4.6.17). The entire
vessel shonld be drawn schematicaily at a
very smali scale, and the portion appearing
on the parlicnlar sheet emphasized by
heavy lines or shading. A similar approach
shonld be taken when drawing parts of
strucrural or mechanical systems, %o 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
imporiant information 18 conveyed and
proper terminology used. HAER
delineators are not expecled to be writers
who know all the ins and outs of vessel
construction and lerminology, but between

themselves and other team 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 lettering sizes and
weights are given in Fig. 4.6.8.

Blurbs. In generai, blurbs should be
limited in length and contain only the most
imporant 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 statemem of her significance.
Connected with this should be a project
credit statement listing sponsoring
organizations, team members, volunteers,
and special acknowledgements. Operations
of eqnipment might also be described in a
blusb when such equipment is draws.

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 pertinent 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
of questionable-looking fealures in a
drawing.

Label and Keys. These are essentally twa
differsnt methods of citing or describing
different parts 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
1equire. Keys with number "lags” are most
often used when the number of parts or
elements (o be cited within a given space
i$ t00 numerous o label outright without
obscuring large portions of the linework or
crowding the space with verbiage. Labels
are used where the number of things 1o be
described is few and there is ample space
to accommodate verbiage. Often drawings
will permit labels for some things, but
numerous other important clements will be
too highly concentrated to label without
using keys; hence, both systems are used
(see Fig. 4.6.18). Generally a label or key
citation is no longer than a word or a
phrase. Names and descriptions should be
&% Concise as possible; be sure to inclide
both Iocal and general tenminolegy where
variant termns for shipboard feamres are
used. Avoid lettering within the linework
of a drawing whenever feasible. If it is
inescapable, care shouid be taken never o
igtler across linework without first erasing
enough linework to provide adequate
space. In all cases, Jestering and numeral
sizes should be Jarse encugh 1o be clear
and legible when reduced for publication.
Be sure to follow the requirements in Figs.
4.6.8 t0 4.6.10.

Arrows, Arrows should be used for
clarity’s sake when simple iocation of a
label or tag near a feature does not resoive
ambiguities.

Below is a checklist of subjecis to keep in
mind for notes. Some ilems and questions
may require the assistance of your review
team or a specialist,

MATERIALS

The woods and metals 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 painted.
Guidehooks exist for distinguishing the
more common species of wood (see
References and Resources, Section 4.7},
but some kinds of melals may be difficult
to teli apart withoui chemical sests, or
knowledge of (heir function. If 2 material
is unknown t¢ you, do uet forego labeling
it altogether. You may say "woed, species
underermined, " or "non-ferrous metal” if a
meial is ¢clearly not irvn-based, but ils
composition has not been established.
"Brass or bronze" is an acceptable lahel if
yon cannot determine between the two.

WOODs

The woods used m building a vessel may
come from aimost anywhere. Sometimes
they are a function of the region in which
the vessel was buiit; in other cases, waods
may have been ordered from other areas,
or have been on hand when the vessel was
repaired at a point far from where she was
jaunched. In general, however, Dougias
Fir (Pseudotsuga menziesii) is 2 common
shipbuilding wood on the west coast, white
oak (Quercus alba) in the east, yellow pine
{ Pinus palustris or Pinus echinata) in the
soulk. Because of the variances in regional
English terminology for woods, it is best
10 pin down the Latin bolamical name for
the species m your vessel. Even ¥ 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 commen melats and alloys are very
easy to distinguish by the color of the bare
metal {iron, copper, zluminnm, yellow
brass, red brass, bronze, erc.}, 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 berween cast iron,
wrought iron, and steel. {Most stainless
stecls are nonmagoetic.) Wrought iron,
grey cast iron, and stcels are distinguished
from each other by their strucure. Grey
<ast iron {as opposed o some cast
malleable irons} is crystalline and britiie.
Wrought iron has a fibrous struchure due
1o inclusions of slag in the forging
process. Steels are iron alloys, which are
not usually brittle and contain no siag.
When corroded, the fibrous stmcire of
wrought iron stands out immediately; cast
iron and steels tend 10 pit--cast ifon to a
much lesser exient than steel. At present,
the term "wrought iron" is oflen used
incorrectly for forged or bot-roiled mild
steels. Wrought iron was used extensively
in the 19th century, and was graduaily
replaced by sleeis berween the 1860s and
1900s. The function of an object may be 2
clue 1 s composition: castings of zinc
are often fasteued io steel hulls to retard
glectrolviic corrosion of the sieel; cast iron
is used for old galley stoves, cylinder
blocks, and machinery frames; wrought
iron for forged Attings like mast rings,
trestles, and other parts of rigging; brasses
and bronzes are used extensively for smail
fitings exposed to the weather, Lead may
be used in sheets or castings for various
purposes, its relative softness and prey
color identify # 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 iines or deck pians, scantlings
should appear on the drawings somewhere.

Paint Colors. HAER documentation is all
biack and white, so some verbzl means of
recording color is cssential. [t is best to
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 4 pinch
they are better than nothing. Coniemporary
market terms {Charleston Green, South
Bay Yellow) are virtually useless,
especially to fuwre researchers.

Alterations. New features, major repairs,
or significant alerations should be pointed
out with gotes. Dates should be included if
they can be determined. If a precise date
or year is not available, it may be possibie
to "bracket" a feature’s age. Suppose you
have two photos, one dated 1890, the
other 1945, 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 1850 and
1905, based on available historical
photographs.” In some cases, new
materizis may be grapiically distinguished
from old by pochés,

Prior Documentation. Are you presenting
older documentation {drawings, written
data, lines from half-maodels) 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 Teconstructing 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 & convenient area of Lhe drawing. This
applies 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 eaclier uses,
structure, [ittings, or machinery.

Field Procedures, Imponant goals or
methods of your tield procedures should
be inclnded where 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 clarity”
should appcar when snme exiant feamiee is
unexpectedly dropped from a view in
order W show something else. (Is there
some other portion of the documentation,
such as a photegraph, where the omiited
feamres may be seen?) Standard delaiis
should not be summarily omitted, at least
not without mentioning where they may be
fonnd--standards change, hecome obsolete,
and may be obscure in fupre centuries.
Emor tolerances {"+...") shonid appcar in
overall dimensions, and estimates of errors
n NoLes.,

Machinery. Note the manufacturers, dates
of construction (or patent dates), capacities
(horsepower, watts, gallons, tons, eic.),
model numbers, serial numbers, cylinder
bores and strokes, and other vital statistics
of existing machinery. Such information
may be cast inw frames or be found on
builder’s plates. Dates the machinery was

in service might zlso 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 noled as necessary:
accommodations and spaces, strucrural
elements, machinery, fittings, details of
construction, rigging, etc.

TITLE PAGES

Each set of drawings for a vessel will have
an introductory title sheet, which usually
contains fonr or five things (see Fig.
4.6.19:

Heading. The name of the vessel should
appear at the lop of the sheet in letters
3/4" to 1-1/2" high (see Figs. 4.6.21 and
4.6.22). You might consider adapting the
lettering from the bow or teansom if the
style is snfficiently distinctive or anractive
(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 fanciful praphics
work which might be mistaken for
something aboard the vessel, be sure you
state that it is nof drawn from anything
ahoard.} The vessel’s rig type should
appear above the name in smaller lettering
{c.g., pilot schooner, or bugeye, ewc.). The
year the vessel’s keel was laid (not her
launching) should also appear in numerals
smaller than the name,

HAER ordinarily supplies its teams with a
series of cartographic lcttering style
templates for title leflering, 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.

Outboard Prefile. A starboard profile
(Fght side elevation) is the standard profile
to show of a vessel, and for fitle page
purposes, a small scale is suitable. In some
cases, advaniage might be taken of this
small scale profile to show the vessel in its
original conliguration, assuming that its

present condition is different and that you
can docwment the original conditions
through photos or other sources. A note
covering such sources should accompany
the profile, along with a graphic scale.

General Description. The data listed
below should be inclnded on the drawing.
Dimensions and other information from
official descriptions should be clearly
labeled as such, and a complete copy of

Takan fTom Dam Ho. 4 Kydeoalestic Plant, HARR o, WW-27, Sreet 2 of §

2 miles

S
. LY L]

Drown and reduced from USGS 7.4 min, Series; Shepherdstown, W.Va § Md. quadrangie map.

Fig. 4.6.20
Location Map
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litle Page Feadings

PILOT SCHOONER

ALADBDAMA
1926

Heading Conient and Lettering Sizes.
Title sheet heading should contain at Jeast
the firs three and possibly as many as all
live elements listed below. Recommended
lettering sizes are included. All lenering
must be in ink; (ransfer lettermg is
prohibiled because of its nnstable
adhesives.

1. NAME OF VESSEL in leters 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 all capilals or upper and lower case.

3. CONSTRUCTION YEAR in numerals
3/4" o 1 1/4" high, always smaller than
Lthe vessel's name, larger than the rig
designation.

TP 30 T S Tra-wel Ton e

4. YESSEL'S LOCATION (city and
state, no county) in letters 5/8" to [" high,
all capitals or upper and lower case. The
location should only be added to the cde
heading if the vessel is permanently
located as part of a museum coliection,
abandoned on shore, ete.)

5. CORPORATE OWNER {(e.g. White
Star Lines, New Fersey 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 with 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
letterhead styles may be used here, but you
may have to check with the company or its
successors for permission to use them. An
unobtrusive noie should always appear on
the sheet acknowledping sources for such
graphics. )

Fig. 4.6.21

YRYEYTY Isuoyon 3071

101 193Us 5T3TE WG] LENE]L
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SCHOONER

(3 .
s3e - .attle, YWashj
EE; fi,e,ilt ’ rlggt()ll
. Fig. 4.6.22
kL 1897
Lettering Styles. Block Roman (seril) lettering and Bsscr {(K&E) Leroy No. 01-1250
is strongly recommended, and there arc {Canographic) are used by HAER {see
TUMETOus varianons to choose from. You may Pawena heading above). Not-Roman letiering
irace calargements of existing styles (transfer is acceptable only if 4 is adapeed from
lettering, letterheads, photographs, eic.) or something closely associated with the vessed
base the style on nameboard rubbings, Failing {see Reporier helow). A note showld appear
these, large lettering remplases such as Keuffel siasing the source for the lettering.
ERPORTER)
Hametnoard enbarged as example for title letterarsg [ram profiie of Ship REPORTER, HAMNS Mo, 257, Ebwmt 2 of 2
Esthetics. An amateurish appearance should be aredas between letters faitly constant.
avoided; if you cannot construct letters well, Sometimes the minimum for this area s
you are wrped o trace existhing 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
Consistend spacing is achieved by keeping the an A.
these spaces govern spacing :
of other letters Fig. 4.6.24
Yy ) ) \
WILLIAM BISBEE
o0 crgwded utm crwded)

Takers a3 cxsmple from bigle block of

Sohooner WILLLAM RISBEE.
EAMME Mo, 562, Sheet 1 of 3

WILLIAM BISBEE

betker spacing
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the descriplion included with the historical
report. The official length and other
dimensions frequently bear little
resemblance to a layman's idea of length,
since the official figures are the producls
of rule book formulas. See the section on
admeasurement in Section 4.9
{Appendices)} for 2 harther 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 hull}

Depth (define)

Drafi

Tonnage (note whether registered,
net. gross, 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 contain the
essence of the formal historical report and

ot riin more than 200 to 400 words,
depending on space.

FProject Credit Statement. A project
credit statement must be included, listing
the names of all organizations
cosponsoring the preject, leam members’
names and affiliattons, and any special
conlributors or acknowledgements. A
model for use by HAER (eams on their
documenlation appears below:

TIHES RECORDING PROJECT 15 PART OF THE
HISTORIC AMERICAN ENGINEERING RECGRID
(HAER), A LONG-RANGE PROGRAM TO
DOCUMENT HISTORICALLY SIGNIFICANT
ENGINEERING, INDUSTRIAL, AND MARITIME
WORKS IN THE UNITED STATES, THE HALR
PROGRAM IS ADMINISTEREED BY THE
NATIONAL PARK SERVICE, [1.5. DEPARTMENT
OF THE INTERIOR. THE _{name of project)
RECORDING PROJIECT WAS COSPONSORED
DURING (THE SUMMER{S) OF {ycars) ] BY
HAER UNDER THE GEMERAL DIRECTION OF
[ROBERT J, KAPSCH), CHIEF, AND BY _{list of
all cosponsors) .

THE FHELD WORE, MEASURED DRAWINGS,
HISTQRICAL REPORTS AND PHOTOGRAPHS
WERE PREEPARED UNDER THE GENERAL
DIRECTEON OF [ROBERT 1. KAPSCH], CHIEE,
HAER, AND BY (name} . HAER PROIECT
LEADER. THE RECORDING TEAM CONSISTED
OF {pame} |, PRINCIPAL HISTORIAN [ANDVOR
TEAM SUPCRVISOR], (pame) _, AMD _namu)
ASSISTANT HISTORIANS;  {mamnc) , AND _
{ramej___, DELINEATORS. FORMAL
PHOTOGRAPHY WAS DONE 8Y _(game}

The affiliations and professional slas of
the bistorians and delineators shouid 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 archirect,
engineer, shipwright, architect, student,
volunteer, eic.}. Obviously the credit
statement will be different for non-HAER
sponsored projects.



Measured Drawings 4.6.39

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
columnn whose width is (he same as the
coluinns an the title sheet, using the spaces
between paragraphs as "breathing” spaces
when the number of text lines do not
divide up evenly among the columas.
When everything is in place, the (ext can
then be traced onto the mylar title sheet.

Location Map, Inclusion of a location
map for the recorded vessel is a matter of
judgment. Is the vessel a museumn ship or
2 hulk? In this case she is probably
permanentty located, and a map would be
appropriate. Is she in private hands and/or
n active service? In this case, a map may
be misleading, since the vessel may be in
several places, or may even be sold to new
owness. A texmal citation about where she
was recorded is probably sufficienr for (he
title sheet, More detailed information
concerning the project’s circumstances,
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 geographical and political fearures,
with the vessel’s location clearly indicated
{sce Fig. 4.6.20). Major roads, cities,
state and couniy boundaries, water bodies,
¢t¢., shouid be shown. Additional smaller
maps or diagrams showing Lhe vessel's
location with respect (o 2 state orf 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 .5, Geological Survey topographic
map. See Section 4.9 (Appendices) for
funher information about UTM
coordinates.

Index to Drawing Set. This should only
be necessary for sets of 10 or mere sheets.
Ap 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 sheels or less are not a
burden to search through, so 2 sheet index
here is more of a kindly convenience than
a necessity. If for some reason an index
canpnet be incinded on the title sheet due w
priority of other information, you still
need to indicate on the title sheet where it
can be found (e.z., "Index: sce Shoet 27

LINES DRAWINGS

The following guidelines assume that your
ship fines will be lifled and drawn by
hand. HAER will accept compuler-
generaled lines drawings, subject to the
specifications for line-weights, notes, and
other items previousty covered, as weil as
those that follow. Computer-generated
piols should carry noles as to the software
and hardware used, as well as notes on
field methodeology. In some cases, you
may have oppOrURiY to trace or otherwise
mproduce existing lines drawings. If so,
the reproductions should ¢arry complele
source information, as well as noting
whelher yon field-checked the lines
drawings against the vessel or not. Check
the drawings you have for scale and
distortions before atlempting 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 builders nsed
something similar to full-sized lincs
drawings scribed into the floors of Lheir
sheps for lofting and erecting their boats.
In the past hnndred years, it has become
standard 1o show three views when
drawing lines: sheer plan (buttock 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 to show half-sections
from midships forward on the right
(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 separately.
Each of these views takes advanmge 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
procedure and can avoid errors using it.
However, it is HAER s opinion, as a
program whose records are used by a
broad section of (he public, that such
snperimposition creates confusion for all
but those trained o unscramble it {sec Fig.
4.6.23}. In some cases, layont and sheet
space reguirements may suggest that the
body plan be supernnposed on Lhe 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 cooperate best on
long vessels or vessels whose midbody
shape changes litle where the body plan
would be drawn. These cases permit you
o omif ihe sheer plan where the body plan

is inserred without losing much
information on he sheer plan (see Fig.
4.0.27). 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, wilth 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 ontside of a hull, a prominent
note on yonr drawings mnust indicate which
condition you are showing. Lines to the
inside of a mull give a shipwright an easier
time lofiing frames for a vessel; lines to
the outside are in some cases better for
hull performance caicnlations, but they are
cenainly much easier o record m the field
fromm inlact vessels.

Scme lines drawings, especially for
wooden vessels, show lines drawn only to
the rabber apd deck sheer lines, leaving
ont the keal and rudder. Some include not
only the keel and rudder, but the bulwark
as well. HAER requests that Lhe keel,
rudder, and bolwarks be shown, especially
if the keel bottom {¢r worm shoc) is used
as a base plane. These feamires must be
recorded somewhere in the drawing set,
and it scems just as well o cover their
outlines in the lines plan.

Scale. A scale of 1/4" to the foot 15 a
traditional departure point in choosing a
scale for lines 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
"Oversized Sheets,” p. 4.6.5), longer
vessels are perbaps better spiit up and
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Completely Superimposed Lines

{unacceptable)
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Partially Superimposed Lines
(acceptable, but not preferred)



4.6.43

Measured Drawings

Fopo T 7AeyS FT-FT 'R OSWMWVH THODGH DMVid 0a3 AeeodInd SAnIRIENTIT pop pRIdupy

:l 1
ST
RN AP,

4.6.27

Fig.

Body Plan Inserted into Sheer Plan
{preferred (0 superimposition)
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4.6.44

Fig. 4.6.28
Separate Lines Views
{best)
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drawn on two or more sheers. This is not a
hard and fast rule. The first concem is to
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 concemn. If a
team has goue to the trouble to lifi a
vessel’s lines 1o + 172" in the field, it
seems reasonable 10 draw the fines at a
scale commensurate with the level of
precision Ww 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 lines 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 & higher
depree of precision. On the other hand if
you are recording a dilapidated hulk whose
lines are really the result of considerable
conjecrure, it is silly to draw the lines at a
large scale and claim a highly accurate
representation of that panticular vessel’s
hull. The concem for precisiou is 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 irregularities in lines
drawings are taken care of at that time.
Recovery of dala from drawings with a
precision that is representative of the field
work (and vessel significance) is the
primary coucern.

Layout. It makes little difference whether
the half-breadih pian 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 data curves, such as curves
of area, curves of buoyancy, etc., are not

required, since they can be derived from
the lines 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 accompanicd by a table
of body plan measurements (see Fig.
4.6.30). This type of table 1s sometimes
referred (o as a table of offsets, which is
ordinarily used in lofting and shows
measurcments to the inside of the hull
surface. A table of hull measurements
describes the curve 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. Horizenlal
measuremeuts, or half-breadths, are aken
[rom the cenrral buttock plane, while
vertical measurements, or heights, are
mken from a base plane. All dimensions
should be shown in feet, inches, and
eighths of an iuch; that is, 8-7 1/2"
should be represented as 8-7-4 (1/2" =
4/8"). Blank spaces where no figures apply
should be struck through with a diagonal
line or an "X" so users will know that no
figure was inadvertently omimed. The lable
should always be accompanied by an
estimate of the figures’ accuracy, and
notes for both commeon and any unusual
conditions (for example, you should note
whether the measurements are to the inside
or outside of planking, and whether your
lines are direct from the vessel, or have
been cormected 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 nimaber of stations, the more the
better. (The number of stations drawn is
not necessanily the same as the number of
sations hfted.} However, beyond a certain
point, you don’t gain that mnch more for
all the added effont. Some lines drawings
made for construction purposes may show
a hull section at every frame {resulting in
as many stations as the vessel has frames)
s that the drawings can he usced for
iofting. Others will show hull sections
placed as hull shape and economy of time
indicale {see Fig. 4.6.31). Those who wish
to draw lines for calculating a vessel's
disptacement {or making other

hydrodynamic studies) will chgose stations
according to "Simpson’s Rules,” a methed
used worldwide for hydrodynaric
calculations. Which approach you
take--shape or hydrodynamic--may be
dependent on your cosponsor'§ needs,
significance of the vessel’s hull, or other
issues best discnssed with your review
team. However, both methoeds record hull
shape, and all other things being equal,
HAER strongly suggests that your choice
of stations be governed by "Simpson’s
Rules." Space does not permit a complete
discussion of Simpsen’s Rules here (see
Section 4.8 {References and Resourccs].)

ALL DOMENSIONS BELOW ARE GIYEMN WY FELT, BYCRES AND
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For drawing lines, it 1s sufficient 1o know
thai z vessel must be divided at fer
floating warter iine {(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", slation “10" is the efeventh 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 stations, and
very large ones {over 250 or 300 feet) may

well require morc. For shape, fractional
stations {0-1/2, 1-1/2, elc.} shouid be
included at the bow and stern 10 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

DIVIDE LENGTH OF HULL AT FLOATING WATER LINE
INTO EVEN NUMBER OF EGUALLY SPACED INTERVALS
(10 15 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 cither the
forward or aft perpendicuiar {most likely
t0 permit easy application of Simpson’s
Rules}. 1t seems easier for some w starg
with “0" in the stern so that siations read
lefi-to-right in the drawing, others prefer
o slart with the bow, perbaps because it is
the forward end of the vessel,

How Should Buttocks, Water Lines, and
Diagonals Be Chosen? The imtervals used
for tuttock 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 intersects the hull surface at a near 9O°
angle. Due o the changes & hnil's surface
goes through, the angle of intersection 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
othters.

There is no requirenent that water fines be
set at equidistant intervals; many
precedents show water lines at a variety of
inlervals, often closer wogether at the hilges
of a vessel than up the sides. One water
iine is almost always set {0 coincide with
the vessel's floatiug water line. (You may
need to consult Lhe project review team
about how or where to eslablish your
vessel’s trim, especially if she is out of the
water.} In most cases, at least one or two
water lines are shown above the floating
water ling to describe the hull higher up at
the bow and stern. Water lines have bheen
designated by mimbers {e.2., "No. 3"}, by

heights above g base planc beneath Lhe
vessel {e.g.. 6-0" or 10'-6"), or even by
depth beneath the floating water line. If
water lines are numbered, your sheer plan
should indicale their heiphts somewhere so
a2 user will sot have to try to scale them
from the drawing. All things considered,
HAER prefers that water lines be
designated by their beights above a dawm
plane set beneath the vessel. Some Floating
vessels may be hsting 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 commoniy
used, almost always set at equidistant
intervals. Moce buttocks should be used on
heamier vessels {see Fip. 4.6.34), Buttocks
are usnally designated by their offseis from
the vessel’s cemierbine (e.g., 4’0"}, though
gther number and letler designations ihat
give less information about the dimensions
have heen used.

At feast ong diagonal should be shown. As
many as three io five have been used for
large vessels. There 1s no predetermined
mechanical formula for setring diagonals.
They are usually 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, disponals ame best 5et between
points at infersections of water line planes
and buttock planes as seen in a hody plan
{see Fig. 4.6.35). Ddagonals arc usnally
drawu superimposed on Lhe half-breadih
plan, or as separate plots with their own
cenlciling, Sometimes they are
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superimposed on the half-breadth plan with
the curves counler to the water lines.
Diagonais are noi projecied into the
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 letter names in the hody
plan and diagonal plots.

Rabbet and sheer tines should alse he
labelad, in addition to water lines,
bunocks, stations, and diagonals. If your
lines plan takes up two or more sheets,
these fearures should be labeled cn every
sheet. Other feamres such as (he rail top,
keel {or bug shoe) bottom, etc., shouid
also be tabeled for clarity.

Midship Symbal. The midship station in
the lines should be marked with a midship
symbol, as shown in Fig. 4.6.36, (This 15
somewhat analogous 10 marking a
centerline with "&." .}

Fairing in Lines. Fair lines arc drawn to
approximate Lhe true shape of a vessel.
This is done by averaging a line among
numerous points, recognizing that some
slight errors and irregularities will occur.
In general, the larger the scale used to plot
and fair lines, the more accurate Lhe final
job is. However, there comes a point of
diminishing remms on your time and
trouble for whatever increase in precision
is sccured. "Fairing the lnes" 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 4.6.41). For example, if the No. i/2

section crosses the 16-foot water line in
the body plan at a poimt 14°-4" from the
vessel's centerline, the half-breadth pian
shouid 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" abaove 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 Fig. 4.6.41}. Sometimes if will
take some effort working back and forth
between Lhe various views $o bring the
lines mmto agreement, especially in areas
where the huli shape changes rapidly. Use
a pair of dividers to compare and transfer
dimensions rather than a scale—-it is much
more accuraie. You should do ail you can
to bring about agreement without
sacrificing large numbers of points
obtained 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 to significantly alter dala plowed
from carefui feld work of an mitact hull, 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
unceriainlies 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 O comect
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A good set of measurements and a
properly faired line may appear like
this. (Points measured in feld are
shown here for illusirative purposes
only .}

Fig. 4.6.37
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A properly faired line steers an
“averape” course among recorded
points, ignoring {or remeasuring)
an obvious erors.

Properiy Faired Line

Don’t try to fair a curve (hrough
cvery field point. Points which do
not lie along a smooth "fair" curve
may be erroneous. Remeasure such
pomts if possible, or inspect hoil
for irregularities your drawing
seems to show.

Fig. 4.6.38
Poorly Faired Line

53”“ ™
OTHER POSSIFLE
“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
conditfon is so poor that such
resulis are unavoidable.
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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 repairs, strucmyal
evaluation, ot archeological 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 problem to put before your
review team.} While this is not a good
place 1o digress into hull engineering, you
should be aware that many parts of a hull’s
siructure can “"give" when it changes shape
over time. The deck in 2 wooden vessel
might siretch fore and aft while the keei,
though bent, mainlains its original length.
This can occur if the deck is more
detlerioraled 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, misplaced loads, collisions,
elc. Understanding which parts shified
{and which didn’t) wakes some careful
analysis. Sometimes it is a maner of raking
sections of the vessel’s hull and redrawing
themn along a trued-up keel plus rotating
the sections until all their centerlines
coincide with a commeon 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,
rmarine surveyor, or shipyard worker.

In aill HAER projects, copies of the "as is”
lines of your vessel should be cnclosed
with vour field notes for (ransmittal 1o the
Lihrary of Congress, especiaily if such
plots ace 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 “nuis 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
presant 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. Deiails focus on
specific things of interest. In some cases,
specialized drawings such as shell
expansions, isOmetric 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 derails their
comtext, shoald not be omitted in favor of
details. Significanl details should always
be covered by photography. Because
construction drawings are by nature far
more detailed and varied than ilines
drawings, it is much harder w give
specific guidance in this or that case. In
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many mstances, the vessel iself will settie
options because of what you have o do to
draw 1. The drawing examples {Section
4.7} should prove heipfu! also. As with
lines drawings, you may in some cases
discover existing construction drawings of
a vessel which conld be used as base
drawimngs for further recording work, or
which may be traced or photacepied. As
with amy older documents, such drawings
should be scaled and checked against the
vesset itself and 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 ciied 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 detaii, small enough to keep
a drawing reasonably compact. Larger
vessels may take two or mote sheets (0
show an inbeard 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
meémbers have 2 much 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 smail 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 arger
scales where he significant features ¢an be
studied. You may find it an even trade-off
{or better) in terms of labor {0 draw the
enlire vessel at & larger scale, thereby
reducing the need for extra detail sheerts
even though vou 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 (sce Fig.
4.6.42). Measuremenis fore and aft on
deck are required 1o construct the inboard
profle, as well as lrizangulations teken i
vertical planes parafle] w the piane of the
profile. Heights (aken with 2 transit can be
invaluable for quickly Iaying out the
cusves of Lthe main deck and lower decks;
they can also be used to doublecheck
teatures 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 that feamires beyond the section
plane 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 oot
sectioned in order to preserve clanty.
Features that te beyond the section plane
(such as the port side bulwark} should be
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shown in the inhgard profile.

Deck plans and inboard 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
18 warranted in only the most compeliing
¢ircumstances. For views requiring
multiple HAER sheets, you may find it
very advantageous to layout deck plans
and profiies as single, continuous sheets
before dividing them up.

Sections. Generally, a midship section is
always drawn as a2 means of showing
internal hull stroctere in crgss section (see
Figs. 4.6.43 and 4.6.44}. A scale two 1o
four times larger than the overall views is
used #0 bettier show detail of strucuaral
mernbers, and sometimes only a
haif-section is shown to lake advantage of
symmelry and save space and drawing
tume. 1t may be necessary 10 draw other
sections to show highly finished inrernal
paritions, machinery, special siructures,
etc. Because of Lhe upward curve of the
decks away from the midship section,
sometimes the immediate features of the

section planc are all that 1s drawn (see Fig.

4.6.44), The distant bow {or stem) and
other deck feamres beyond the plane are
not shown because they may Iock
confusing in sirict projection (objects
beyond the plane appear to float in the
airy. The decision whether OF oot to draw
projecied features is a judgment call best
left to team members and 3 review team
on & spectfic project {see Fig. 4.6.43). Be
sure W list scantlings (sirucnarg)
dimensions and materiais), 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, elc.).

QOuthoard Profiles. Tt will probably save
the most {inme to do Lthe outbeard profile
afier the inboard profile is completed.
Much of what appears in an inboard
profile ahove the main deck also shows up
in outline Or ipcation in an outhoard
profile, and there 1s no pomt in plotiing
the same things twice. As with the inboard
profile, the outbeard is almost always
drawn with the bow to 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
unwesathered paint samples fromn which 1o
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, Or the
joints of steet holl plales, However, chain
plates, davits, porthotes, hawsepipes, and
other features appearing 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, vniil the yards
Iie parallel 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 sails, dewits of their
construction either being too smalt 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 could be the 10th or 201h set, and
reflect recent sailmaking materials and
practices as opposed to ones vsed when
your vessel was originatly launched.
Before recording the details of sail
construction, the teamn {in consuliation with
the review feam) 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
arrangement 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 {ake advantage of
symmetry and omit the yards, sails, and
Tigging to one side of each mast. In
fore-and-aft views, you mighi take
advantage of symmnetry and draw standing
rigging alene on one side, mnning rigging
on the other. Same scale or larper sections
of each mast may be needed at various
ievels to show delails (tresile trecs,
trusses, etc.). 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,
gspecizlly if the drawings are likely io be
used for exhibit or sold as posters to
visitors. {These are armmangements 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 pamure to you, as well as
provide invaluabie informalicn o present
and future generations about how your
vessel was acally rigeed and operated.

Mechanical Propulsion. Engines, boilers,
and auxiliaries should most centainly
appear in deck plans and inboard profiles
of vessels camrying such equipment. It is
not necessary (o section this machinery i
an inboard profile, nor is it likely that you
will need to do large-scale, detailed
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 minuie}, 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.



Measured Drawings 4.6.61

helapoaed Toom Ship BALCLANTHA, HAZR Mo, Ch-bd

Yards with Parrels are drawn with yards
braced paraliel to ship’'s centerline, pivot
point centered at mast. Mast is drawn in
starboard profile.

N

L :
Vo FARREL FITTINGS SHOWN i& FLANW ABOVE hN

PROFILE

—_———

Yards with Cranes or Trusses are drawn
with yards braced paralle! to ship’s
centerline, pivot point forward of mast at
the hinge. Mast is drawn in starboard
profils.

P
A <
4 f.*—f';] I ; TRUSS FITTINGS SHOWN IN PLAN ABOVE
[ |

FPROFILE

Fig. 4.6.45
How to Draw Braced Yards in an Outhboard Profile



4.6.62 Measured Drawings

If major components are missing, HAER
suggests they be restored in the drawings
when adequate information is available 10
do s0. Photography can record the existing
incomplele conditions,

Equipment. Production of detailed
drawings of equipment will depend largely
on the equipment’s significance. Particnlar
views will depend on the namre of the
equipment (is it a small boat? an anchor
windlass? a bilge pomp? a piping system?
an industrial process?). Remember t©
include any available particulars or
specifications (see Notes, p. 4.6.29 and
Machinery, p. 4.6.33).

Shell Expansions. A shell expansion
amounts (o a Mercator map of a hull
surface. It i3 produced by plonling
measurements taken in section planes
along the hull snrface to planking seams,
plate joints, and other feamres,
Measurements and plots are nsually staried
at the rabbet line. Once points have been
plotied, lines are faired in which
correspond o the plank seams, etc. This is
not a drawing one can use o scale
dimensions for plates or planks, since
dislorrion has been introduced by flattening
out a compound surface. Such drawmgs
may be necessary to record specialized

fearures and fastening patierns, or for use
in planning repairs.

Details. If drawn separately, specialized
constructien details, hardware, ftings,
mmings, decorative features, etc., should
be grouped carefully on sheets by type,
location on board the vessel, and scales of
the views. Avoid crowding views together,
bnt iry to take advantage of symmetry if
you need to save space or avoid an
awkward-looking composition. Notes on
sipgnificance, materials, etc., should be
included as necessacy.

Isometrics and Perspectives. Occasionally
it will save space and confusion to draw
certain fearres or details as isomelncs or
perspectives insiead of relying on rwo of
three orthogonal views. Some feamures
which have a complex intermal structures
can be uscfully interpreted by drawing
them in an exploded view, or as an
assembly with certain pans cut away in an
instructive manner (see Fig. 4.6.40).
Views such as Lhis are mote technical
illustrations than measured drawings, but
they should be carefully constructed
projections based on measurements o
traced over photographs rather than refined
freeband drawings. Naturaily, labeling and
notes are needed to describe what is being
shown.



Measured Drawings

4.6.63

Taken from Miiot Schooner ALhBamk, IAER Mo, Ba-65d, Stheet 12 of 12
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Axonometric View of Construction
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Drawing Examples 4.7.1

DRAWING EXAMPLES

Intreduction. The selection of drawings
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
commenis address both what to do and
what nor to do.

Al the time these guidelines were first
prepared in 1988, HAER had only a smail
number of completed vesse! 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 Institution. An infermative
history and evaluation 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
docnmentatien, including sorme
aicheological projects.

Many comments have been made on
others’ ciforts, either recommending
cenain methods or suggesting ways these
models may have to be adapted or
mmproved to meet HAER's criteria.
HAFER’s snggestions and comments are uot
miended as adverse criticisms of its
predecessors. Much of this early work
should be held in great regard, especially

considering zome of the coustraints in time
and money the recorders were working
ungder, HAER’s remarks on graphics,
layout, and documentary discipline come
from thousands of man-vears of recording
experience (albeil in nonmaritime
resources) ard from continuing attempis to
improve its methods. HAER's poal is not
only to make precise drawings and
records, but to produce Lhese in such a
way that they are as informative,
thorough, and attractive as possible.
HAER 1is 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 duty as publishable
graphics (from posters to scholarly
articles), exhibit and educational materials,
base drawings for mainfenance 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
America’s historic vessels, a poal that we
believe the maritime commmnnity shares.

The following section is broken down into
several groups of drawings, roughly in the
order of views in a drawing sef {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
other) section of the puidelines;
improvements will be incorporated in
succeeding cditions.



4.7.2 Drawing Examples

LINES DRAWINGS

Fig. 4.7.1

Market Schooner SYLPH

This drawing was originally made as a book illustration, not intended as documnertation in the
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 is a very useful length for checking
reductions, scaling with dividers, etc.

Deck plan should be drawn separately
from half-breadth plan, not dotted over it.

Notes on vessel’s description, history,
colors, and lines plans would have been
better collected into one area of the sheet
(e.g., lower lefi} rather than scatiered
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 graphic
element.

Lettering for notes is clean and iegible, but
title lettering is much too small and light

Dacumentation

Note that sections ave spaced for sake of
shape, not hydrodypamic calculations.

There is no clear indication whart this
drawing is based on. Seeing that the
drawing was made 55 years after the ship
sank, was if based on older drawings, a
maodel, a half-model, photographs, or
someone’s field notes? Are any pans
edncated guesswork? The reader has no
clue.

On what basis are the coler identifications
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 informatioty
based?

Table of Hull Measurements {somefimes
called a "Table of Offsets” or "Table of
Ordinates"} is missing.



Plaw 38, Murket Schowner or Beam Teawler SFLPH, American Fishing Schooner
Callzctivn. Delineased by Howard 1. Chapedle, Reproduced counesy of the
Sonthsomian Tnslution.
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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 documenlary noles
and show lines at a scale (1/4" = 1™-0")
somewhat commensnrale with accuracy of
fleld work.

Symmetry used to show half-breadih 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 together with
extremely little loss or repetition of
tnformation.

Delineation

Lings and structure read strongly, though
they 1end to be overridden graphically by
the notes column and the scale.

Lzttering is clear and bold; lettering for
view titles is heavier and larger than that
for labels, and labels stand out against
linework.

Noies are organized to colnmns; Iabels
on linework for bunocks and water lines
are grouped visually; arrows are used for
clariry.

Diagonals are drawn on half-breadth pian,
bnt with intermpted lines so that confusion
with waterlines is prevenied.

Documentation

Extensive notes record intent of Lhe
drawing, assnmptions, relevant ficld and
drafiing room procednres, definition of
sheer line, and sources for reconstructed
billethead and scroliwork; omitied features
are noted.  Estimated dimensionai erors in
field work and in the drawing are also
noled.

It should have been plainly noted whether
lines are ¢ inside or cutside of planking,
though this might be inferred from notes

on field wethods.

"Deck Plan" would have been betier
labeled "Rai]l Plan" for all we see.

Blank boxes in Table of Offsets shonld
have a diagonal line drawn through them
to show that omission i§ 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 Boward 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 outlined below from HAER's perspective. A photographic survey and written repen

would mitigate this somewhat,

Layout

Sheet is neatly organized, though tables,
body 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 w@ble border at top
of sheet is a nice touch, however.)

Delineation

While letiering is clear and legible,
letiering for drawing views (c.g.,
"Construction" on midship section) are not
large enough or sitong encugh to siand
out. Title "Marha's Vineyard Cat" does
not stand ont above all other
letering--hard to [ind.

Delineation of profile is elegant, bt oo
light relative (o lettering and (ables.

Documentation

Note is made Lhat the boat’s lines were
lifted (presumably by Chapelle) rather chan
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 o boat’s builder or place she was built.
No nole indicates whelher even an
unsuccessful attempt 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 there, but no
attempt is made to be more comprehensive
graphically (details of rudder post trunk or
mast step). Some of these things could be
covered phoiographically, bnt much is left
for the user 10 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 denails 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, detailed 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 PROFILE

Fig. 4.7.6

Layout

The sheet is laid out well. The ship fills
the sheei, wilh the scale providing a visual
anchor. Notes are contoured to the shape
of the drawing.

Delineation

This profile is well delineated. Line
weighls are appropriate and well balanced.
Note that spars and huli were delineated
with heavier lines than details, running
rigging, elc.

Note the use of shadowing to heip
distinguish spars from lines,

Some deck features with fine derails hleed
together in reduction.

The graphic scgle runs the length of the
ship, making scaling with dividers an ¢asy
marer,

Ship BALCLUTHA

Documentation

The information source for features which
are no longer extanr {3ails and rigging) has
been verbally documenied on Lhe drawing.

It is also noted that most of this drawing
was produced by tracing reductions of
other drawings without stating clearly Lhat
they are HAER drawings. No accounfing
is given as to Lthe 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 flags should
have been displayed as well (house flag ai
the main peak, courtesy flag at the fore
peek, and call lener flags from the mizzen
royal mast).

The present color scheme is noted, but not
pinned down with Munsell numbers for the
grey and red cotors cited. There is a
reference in the drawing for historical
colors.

Overali length and height shouid have been
shown.
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4.7.12 Drawing Examples

OUTBOARD PROFILE

Figs. 4.7.7 and 4.7.8

Layont

Two sheets were used for this view in
order 1o present the vessel at a reasonable
scale and leave space for documeniary
noiwes. The two sheets are designed so that
reproductions may be spliced together with
lile 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

that would otherwise not quite fit inside
the borders. (Linework should never
extend beyond the trim line or into the title
block, however.)

Delineation

The drawing reads well due to use of a
variety of line weights and shadowed lines.

Sizes and weights of lettering permit easy
reading. Notes are organized info columns.
Yabels are almost never made over
linework, and arrows are used to make
positive identification of labeled feamres.

Bugeye LOUISE TRAVERS

Documentation

Notes clearly state that the view does not
show the cxisting conditions at the time of
field work (19886), but that decayed and
missing features have been reconstructed
and refers to the HAER record
photographs for actual conditions. The
decision to show "corrected” views
depends on the scape of the project. In this
case, the vessel was deemed unrestorable,
and the HAER documentation would
becomne the only detailed record of the
vessel. In such g case, "corrected” views
make sense, especially when field
photography and HAER record
photographs 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 efforis.

Some notes are keyed to Lags in drawings,

The notes o sheet 6 conlinue on sheet 7,
hut sheet & does mot indicate this.

Error tolerances in overall dimensions are
indicated as well as & note describing a
discrepancy between the drawing and field
measurements.

Other sheets are noled where further
information can be found.,
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4.7.14 Drawing Examples

OUTBOARD PROYILE

Fig. 4.7.8 Bugeye LOUISE TRAVERS

{(see comumnents on p. 4.7.12)
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4.7.16 Drawing Examples

OUTBOARD PROFILE

Fig. 4.7.9

Layout

Accepable. There is plenty of space for
notes.

Delineation

Linework is clean and precise, which
implies 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.

(iass 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 Lhere are so many. This,
in addition to stronger linework, wouid
make a much sironger presentation.

Wood graining on the legs of Lhe walking
beam frame reads more as 2 mechanicat
fearre of the engine than a material
rendering because Lhe line weights are the
same. In Lhis case, no wood graining
should bave been used.

View tille ("Outboard Proftle"} is a very
suitable size and style. It might have
helped to have used bolder line weights in
the letlering.

Sidewheel Ferry JAMES M. DONAHUE

Documentation

Though part eof 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, hut by nself 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 know?

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-size.
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4.7.18 Drawing Examplcs

OUTBOARD PROFILE

Fig. 4.7.10

Layout

This profile is a tight Fit on the sheet, but
Ihe Jayout js acceptable. A smaller scale
for the drawing would have been necessary
if the graphic scale had been longer and
larger.

Delineation

Tug LOU CHANDLER

Documentation

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
delinzation is flawless--no mismatched
curves and langents, no blobby lines, no
overrun or unclosed corners. Even closely
spaced parailel lines maintam 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 complele joh.

As with previous drawings, this sheet
gives a user no means ko verify or evaluate
what he is tooking at, either dimensionally
or facally, No verbal dimensions ate
presented. The graphic scaie is too smail
to use reliably for scaling long dimensions,
and Lhe 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
accurate, but all hand-measured and drawn
records are a complex combination of
measured feawres, reasonable
assumptions, and selective representation,
long before such questions as restoring
damaged parts, unfzir 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 used to accomodate this
view in onder to present the vessel at a
reasonable scale and leave space for
documentary notes. The two sheets may be
easily spliced fogether with litle loss,
repetition, or rearrangement of
information.

Noile Lhat 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 1o nse of a variety
of line weights and shadowed lines.

Wood graining is limited strctly to
sectioned members.

Sizes amd weights of lertering permit easy
reading. Yiew titles are easy 10 find, notes
and scantiings are organized into celumns.
Labels are almosi never made over
linework, and arrows are used Lo make
positive identification of labeled fearures.

Pilot Schooner ALABAMA

Documentation

This view shows a careful attempt to
separale existing and historical conditions,
accessible from inaccessible features, and
information derived first-hand by the field
teamn from that obtained from other
sources. Notes point out neodification o
transom and lack of original rigging.
Inaccessible areas are iabeled and no
speculation made as to their contents.
Information derived from other sources
{such as hull below the floating water line)
is noted.

There are some ambipuities and confusions
in the notes and drawings however. 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
contradict scantling note 10 where juniper
frames are noted. The wood species and
fastener sizes were oblained from the
vessel owner, but this is not indicated on
these sheets,

Even though the vessal has no masts at
present (Nole B), it would have been
useful to 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
too}.

{continued on p. 4.6.22)
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4.7.22 Drawing Exampies

(Figs. 4.7.11 and 4.7.12 contimued)

Note C is ambiguous about positioning--is
it fore-and-afi or athwartships? Extra space
for such clarifications in notes could be
had by tumning Note G into a iabel and
lettering 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" {rom an “"aft
compamonway” without being told, but
part of HAER’s mission is educational as
well as documentary.

Rabbet line above keel shoutd be identified
0 (hat it isn't confused for the iop of the
keel in the inboard profile. Do the stations
shown above the scale corsespond to lings
drawings? A user new Lo this
documentation wouldn’t know if this were
the only drawing he had in hand.

Were the bertbs numbeted by the
recording team, or were the numbers

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 to
indicate thas other sheets shouid or must
be seen for other data. Error estimations
and overall dimensions appear eisewhere,
but aren’t indicated on thesc shects, for
example. It is falsely assumed that (he user
will obtain or see zl) the sheets if he sees
one, although it is 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 also
provides z check for distortions whick may
be introduced in reproductions.
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4.7.24 Drawing Examples

INBOARD PROFILE SECTION

Fig. 4.7.13

Layout

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 bottomn of the
sheet.

Delineation

Ship BALCLUTHA

Docomentation

Labeis were keyed in most places io gvoid
abscuring linework with lettering.

The variety of line weights distinpuishes
major structural elements from details.
When choosing line weighis, consider
whether the drawing wil} 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
methods used 10 obrain measurements.

The location diagram clearly shows where
the drawn pertion of the vessel {its imo the
wiole.

References to delail sheets and
photographs show where to [ind morte
information in the HAER documentlation
package.

Portions of the drawings based on sources
other than field measurement have been
noted.

The height of the poop deck above the
basz of the keel has been piven, bt 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 room for notes. There
15 also room for an extended graphic scale
beneath the profile,

Delineation

This 15 a good example 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 is optional.

The rg’s wooden struciure reads well, and
line weights employed are satisfactory;
however, the engine is too weakly
delineated. Stronger line weights and
section rendering are needed 1o make it
read as boldly as the hull sbucture.

Tug LOU CHANDLER

Documentation

As with the companion outboard profile of
this vessel (Fig. 4.7.10) no parameters are
given for approaching this drawing. The
size of the 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
"standard”? Did he measure her while her
hull was being replanked, or just make an
educated puess? Did he base the engine
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 drawing. 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 to do
exira research to obtain further details.
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4.7.28 Drawing Examples

INBCARD 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 seems ¢ramped, while
empty space lies below the deck plan, The
scale shonld have been redrawn lower
down or placed at the sheet bottom.

Delineation

Good use of line weights. Nole heavier
line weight along lower edges of profiles.

Hand letiering is neat, and labels do not
obscure linework.

Armows indicate location of labeled
features.

Twe Sail Batean (Skipjack) E.C. COLLIER

Documentation

Noles describe conditions under which the
vessel was recorded and verify that in fact,
deckhouses are not "square” in plan.

Most principal parts and materials are
identificd. Notes indicate where to look for
more detailed information.

Overali 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
doesn't know if it was omitied on purpose,
or was missing at time of decumentation.

The figurehead, and eagle, 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

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 small details such as door panels,

Rendering of sectioned wooden members,
surface of engine flywheel, and water is
nicely done and unobtrusive.

simplistic, one cannot say if it is good or
bad documentation in that respect. It may
be that the vessel was deemed significant
enough to record, but interior details were
left to a photographer to cover--but the
nser isn’t told this. If photographs were a
perfectly legitimate way to handie the
details on this vessel, they shouid be
referenced on (he drawing.

A single overall dimension is given for the
vessel, which is helpful (and required by
HAER), but the graphic scale’s length is
inadequaie.

Principal spaces and a few feamres are
labeled (as they should be), but no
manufacrurer js given for the engine.
Notation as 10 the engine's horsepower and
rnumber 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?
Ird the delineator know when it was put
in? How many tons of hish could it handle
in an hour? What sort of fish? This sort of
note isn't meant {o replace a detailed
description in a historical report or rival it
in length, but further information,
presenied 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
ef the herringbone wood patiern on he
deck swanchicns is too large for the
purpose (relative to drawing features) 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
those 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 spaccs are labeled, but equipment is
ignored. Notes should record the engine’s
manufacmurer and year of construction,
serial mumber, cylinder sizes, operating
pressure, and rpm, erc. Likewise, the
boiler’s manufacturer, type, and
construction year should be noted, along
with operating pressure, fuel, hearing
surface area, and so forth. Similar
information is needed for the donkey
boiler, and steam-powered anchor winch
and cargo winch engines.

With few exceptions, the delineator seems
to have chosen to show nothing behind or
before the strict centerline plane of the
vessel. Lack of background (sides of
compartinents, hull ceiling, etc.) may be a
good idea if its inclusion makes a
confusing view, or if it is covered by other
means {photography, other drawings) or
structural data is recorded in sections. It
can also save drawing time. However, the
result is a simplistic view that can fail to
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 are
given.
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4.7.34 Drawing Examples

DECK BEAM PLAN

Fig. 4.7.18

Delineation

Use of a light line weight is offset by
exlensive wood graining of structure,
However, the overal! impression is one of
preat delicacy.

Wood graining technique used in this
drawing is less obfrusive and distracting
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 locared correctly, but
the user has no way of verifying this. He
does not know which if any parts 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 finely
executed in this drawing, there is an
element in it which is more than simply
pictorial. The lodging knees show a curved
grain typical of grown knees, i.e., knecs
cut from tree roots or other parts of trees
whose curved grain was ideal for the
strongest knees.

One overall dimension is given, but its
wimness lines did not reproduce, 50 it
cannot be nsed o scale the drawing. The
graphic scaie is wo smali for accuran
scaling or checking for distortion in
reductions and reproductions.

This drawing is ideal for labeling pars,
giving scantlings, and making material
notes, but no use was made of the
opporiunity.
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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 2 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 0 show a2 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
mintmum in the area of linework.

Delineation

Drawing reads due w use of a variety of
line weights and shadowed lines.

Wood graining of sectioned frames and
rail stanchions is avoided by using a
simple 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 into columns.
Labels are almost never made over
linework, and arrows are used 10 make
positive identification of labeled features.

A special template drilled with a series of
small holes correspording Lo the plank
edges was puiled along a spline 10 draw
Lthe sprung deck.

Pitot Schooner ALABAMA

Documentation

This view shows z careful anempt to
separaic existing and historical conditions,
accessible from inaccessible feanres, and
information derived first-hand by (he field
team from that obrained from other
sources. Notes point out 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 his drawing set.
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4.7.38 Drawing Examples

DECK PLAN

Fig. 4.7.20 Pilot Schooner ALABAMA

(see p. 4.7.36 for comments}
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4,7.40 Drawing Examples

DECK PLANS

Fig. 4.7.21

Layout

Plans are crowded, 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.

Steam Schooner WHLIAFPA

Documentation

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 overail
dimensions primarily, 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 wo 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

Drawing appears to have been done with a
single line weight. Use of shadow lines or
a variety of line weights wonld relieve
some of the stark flatness.

Schooner NEWARK

Documentation

This drawing is one of the few in
HAMMS o record an industrial process
and its components aboard a vessel. Most
of the fish reduction equipment is showit,
bnt no inlerconnecting piping or sloucture.
The plan verges on the schematic. This
may be a legitimare approach if the
missing information is supplied by
phoiographs and/or written accounts and
diagrams. As it is, the drawing gives no
clue how this rednction plant cperated, and
no other records or project materials ate
cited for further reference. HAER would
not accept such a schematic plan without
exiensive photography and written
description. A schematic plan should be
copiously annotated, and probably should
include a schematic flow diagram
explaining the fish rednction process.

Equiprment is cnly partially documented
verbally. All thc 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?
Continging on, what is the "driver"? There
is an unlebeled piecce of equipment next (o
the "driver” that looks suspiciously like a
stationary steam engine, but the user is not
told svhat 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

Schooner WILLIAM BISBEE

Documentation

Twoe disparate views are juxlaposed,
probably to save drawing materials. Not
recommeitded 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
principal features.

Labels and other lenering have Lintle
graphic tmpact and are hard to read due to
their smal! size and light lines.

The midship section is generously
annotated with dimensions. HAER. would
probably have used dimension strings only
for the exireme breadih, depth of heid,
and heipht from keel botlom to cap rail.
Timbers such as the clamp would have
been labeled as 13" x 14" CLAMP or
listed as scantlings. (Dimnension sirings
drawn by the deck slanchion and keclsons
are 100 close and can be confused with
structure.} Notes on wood species would
have been good here as weli.

It is hard to magine 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 early 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 hulk to sbow basic historical
features with their spproximate locations
and dimensions. All such approaches
would need exiensive verbal annotation so
that & user kuows what he is looking at
and why it is presented (he way it is.
Schematics can be better delingated by
nsing contrasting iine weights, outlining,
and shadowed lines.
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4.7.46 Drawing Examples

DECK PLANS

Fig. 4.7.24

Delineation

The extreme amount of effort in rendering
wood grain in this drawing would never be
required by HAER. There are other ways
to indicate materials {labels, notes,
scantiings) that lake much fess time to
execiite. Rendering should be used to
clarify consiruction. In many places here,
it defeats this purpose by obscuring
details, joints, and other linework. [t
would be difficult to scale many members
from this drawing, even if an adequate
graphic scale were available,

Schogner KOHALA

Documentation

It appears Lhat the delineator may have
been trying to indicate different species of
wood {(white pak, yellow pine, Douglas
fir?) by different graining patterns. Since
nothing is tabeled, however, a user is not
sure what woods are indicated, or whether
the variations serve only pictorial
PUIpGses.

As is Lhe case with many previous
drawings, this one does not tef! the user if
he is looking at an “as is" representalion
of the vessel, or a partial reconstruction of
some kind. Nor does it permii accurate
scaling or dimensional verification, since
the graphic scale is too smalt and no
overall dimensions are given.
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4.7.48 Drawing Examples

MIDSHIP SECTION

Fig. 4.7.25

Layout

Image is npside down on sheet.

This image fils the sheet well, but is too
tight against top border. It would be
acceptable 1o HAER to erase a short
segment of border at (he companicnway
door to relieve the pinch.

Delinealion

A single line weight appears to have been
used to execute the drawing. The buikhead
and cabin sides are noticeably flatter than
thase parts which have been rendered,
however, seclioned members should
receive a heavy outline in addition to auy
rendering in order to emphasize their
cross-section. As rendered here, there is
polential confusion over which members
are sectioned and which aren’t--are the
deck beams aud frames sectioned as well
as the planking?

Lettering is a bit 100 small and too light.

Bark EMILY F. WRITNEY

Documentaiion

Notice the good job of sizing and labeling
all stuctural members; no wood species
are given, however.

The graphic scale should be the width of
the image, and some overall dimensions
given (extreme breadth, depth of hold).

The user is not told whether (his section is
an "as is" or original structural
representation.
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4.7.50 Drawing Examples

MIDSHIP SECTION

Fig. 4.7.26

Layout

This sheet Iries to do too much. Because
Lthere 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 10 a4 way that detracts from the
overall appearance and legibility. Perhaps
this information should have been spread
out over two sheets, or a smaliler scaje
used for the midship section

The positioning of the midship section,
labels and graphic scale is good.

Delineation

Good use of line weights and pochés.

The large letering used tor the view title
clearly identifics this drawing.

There 13 some confusion with dashed lines:
sometimes they are used to denole a
hidden fearure, sometimes to denote
modem additions.

The labels do not obscure the linework and
arrows positively identify Iabeled features,

Ship BALCLUTHA

Documentation

Notes indicate that (his drawing was based
oun an original drawing, and the location of
the origimal is given.

Noies clearly identify feamres that aren’t
origiital.

Where possible, labels wilh scantiings are
located near the feature, aithough those at
the top of the sheet seem a limde 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

Yery cleanly and precisely delineated, but
a trifle light. Only sectioned members are
rendered, and the rendering job is just
right, not se overdone that joinls and
details are obscured.

This section is commendable becanse it
shows the drifts that hold the vesse]
together, 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 burock joints
should be defined, lest it be confused for a
fasterer of some kind.

Fig. 4.7.28

Delineation

Delineation is excellent for a steel vessel,
where structural members have much
smailer 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 paris, or
by making up a Lahle.

Rivets are omitted for clarity, but this is
not stated. Could someeone confuse it,
however briefly, for welded construction”
Where should the user go in the drawing
set if he wanis delails of rivet parterns?

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
dirnensions, condition of vessel, sources of
information, elc.).
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4.7.54 Drawing Exampies

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

Docnmentation

While this series of sections is very
instructive and delightful, how much of the
information presented could have been
shown equally as well or herer 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 hnll could be presenied.
(hherwise, there would 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 this drawing
could have been improved with labeling
and sizing of members.

Unlike most HAMMS drawings, the
graphic scale here 15 a pood 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

Overall impression from drawing is one of
boldness, bui denaiis tend to become lost in
rendeting. The engine is also {ost in the
huil siructure in terms of graphic
emphasis. The engine could have besn
helped to read beuer 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 ¢eshion
are z nice touch,

View title letlering is large and bold, as &t
shoutd be. However, labeling for spaces
and machincry pans is undersized and
doesn’t caich the eye.

Sleam 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.
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4.7.58 Drawing Examples

SECTIONS

Fig. 4.7.31

Delineation

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 holl
construgction reads betier since the
cross-sectional rendering doesa’t
overpower other lintwork. However, (he
machinery, for iis 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 waler ianks and boilers--as
they are now, they only look like big
circies. The stack and ventilators could
also be strengtheped by heavier ling
weights.

Steam Schooner WILLAPA

Documentation

Dimensional #nd structural verification is
not provided.

Graphic scale is too shon to he of use.

Stack and ventilators bave been
interrupted--what is their true heigi? A
dimension string 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 should
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 optionai in
mMOst cases.

Scanilings shouid be given, or the user
told what shegt to find them on.
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4.7.00 Drawing Examples

SECTIONS

Fig. 4.7.32

Delineation

Linework is light but legible. A judicious
use of heavier line weights would have
helped such a schematic drawing read
more strongty.

Documentation

As a schematic representation of a fish
reduction plant abeard this vessel, this
docuementation 15 better Lhan no
representation at all, but why is it only
schematic? Is it a reconstructon from
memory? Is it just the components and
layout that are significant, not the delails
of construclion? The omissions are
puzzling, and leave a user wonderiug what
he is missing and why when there are no
explanatory notes.

Schooner NEWARK

Machinery is very poorly labeled. Is that a
conveyor belt we are looking at? which
way does it run? What does it convey?
how much per hour? What are the
capacities of the Water Tank and Cooker?
Did the Cooker cook fish at any
particularly special remperaure? Where
did rhe goods on the conveyor go when
they got to the top? Many of these
questions could be answered by
appropriate labels, easily added in the
space on this drawing.

"Section 36" is a bit vague. Is that
*Section at Frame 36° or are 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 label on the sheet, and should
be more prominently sized and placed.

Fig, 4.7.33

Delineation

Very cleanly drawn, though Lhe wheel
doesn’t stand out very well. The rendered
sections of the huil read far more strongly
than anything else.

Documentation

This is an unusual 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 is w be drawn
accurately, especially if you are going to
show pianking. The user isn't toid bere 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 [ittle use without a body plan
superimposed on it.
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4.7.62 Drawing Exampies

SAIL PLANS

Fig. 4.7.34

Sharpic {unnamed)

This sort of documentation is unlikely to come up very often, since sails are
pretty ephemeral when compared to hulis and machinery. However, if
documeniation of a vessel’s sails is impomant to do, this drawing has some

good and bad peints:

Documentation

Dimensions of all sides of each sail are
given, including a diagonal measurement.

Some construction features are noted, such
as the reef.

Most construction deiails 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 o do so.

Spar sizes and some line diameters {but
not materials} are given. Note that no
graphic scale is given.
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4.7.64 Drawing Examples

SAIL PLANS

Fig. 4.7.35

Documentation

Schooner EFFIE A, CHASE

There is not much this plan shows that

conldn’t be shown on an outhoard profile.
Notes on sail area take up no great space.

Ne¢ dimensions are given verbally, and
praphic scale 15 too small to use reliably
on $ize features shown. Lack of
dimensions should have been explained.

Source for the drawing is cited, but a more
complete citation would have been nseful
{did the "old book” have a date or not?).
The information presented ou this sheet
could have been more économically
preserved by photocopying the page in 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 Wbulation of spar and line dimensions can be a very eflicient form
of docwmenmation. The information prescnted here could also be labeled onmo 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 data

such as this would be very useful for planning work, erdering marerials, and
other maintenance tasks.
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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 bhoon for
maintenance of 2 vessel, and nseful also 1o 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 namre of her rig, and what is to be done with the
documentation {projcct agenda), such a tabie could be a very low or a very
high priority. Legibility is paramount 1n 2 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 diagram whose sole imtention 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 around 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 such arrows with lightet line
weights, or use 2 dashed or slighdy curved
line? This would make the arrows
subordinate to the schematic linework and
less competitive with it graphicalty.
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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 te show not only the mast
and spars, bul also slanding rigging and details.

Layout

Three sheels were used in onder to present
the mast and rigging at a reasonable scale
and give room for documentary notes.

The mast is shown with its true ke on
the first sheet, bnt no rake on (he second
and third sheets. This makes splicing
difficult.

Althongh the upper-topsail lift on the third
sheet extends below (he boitom match line,
it has been shown in one piece for clarity.

Note the use of location diagrams to oricnt
the user to the place of the drawing aboard
the ship.

Delineation

Drawing reads well due to use of
shadowed !ines and a variety of line
weights.

These drawings are reproductions made by
pholographically dupficaling the original
oversized drawing and splicing each
portion into a HAER sheet. After letiering
was added, each sheet was
photographically recopied as a whole o
etiminated non-archival splicing. Some
fine lines have noi reproduced clearly;
choose ling weights carefuily.

Documentation

Rorated sections of each spar were
inclnded, but none for the mast, as should
have been.

Most notes and the key appear on the [irst
sheet. Though this is noted on the other
sheets, the drawings would be easker to use
if the key appeared on each sheet.

Recent repairs and changes are noled.

Notes 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 ineasnrement have
been noted.
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4.7.76 Prawing Examples

MAIN MAST AND SPARS

Fig. 4.7.42

Schooner LETTIE G, HOWARD

The mast and spars of (his 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, (hough 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 drawing is a partial reconstruction,
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 about 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 pians with
elevarions of different pin rails is poor
fayout. This should have been rearranged.
Ewven though each view is iabeled, #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 atternpts to be comprehensive, but
leaves out important 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 is 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 keelson? The fixture 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 azre needed on materials.
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4.7.80 Drawing Examples

MAST FITTING DETAILS

Figs. 4.7.45 and 4.7.46

Layoui

Layout is ¢lean and uncluttered.

Delineation

Linework is very cleanly executed and
adequale in weight.

Shadimg used on portions of rings to
highlight curves is very well done. It does
not goverpower other Hnework, and runs no
risk of being misteken for some sort of
physical feature {grooves or flats) on the
rings.

Lettering is clear, but labels for rings are
top small and oo unspecific. There are
few indications as to where the fimings
were usced. If 2 user were 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 parficular
builder, or an unusually good example of
crafismanship?

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 foreshortened masts and
boom to show how and where rings and
fitings are placed. This type of layout
pemits a logical presentation and
progression of views--note particularly the
arrangement ef side and sectional views of
rings for the inclined hoom.

Sieam Schooner EDNA CHRISTENSON

Delineation

Good Hlustration of rendering run amok.
Exiensive 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
sugpcesis that Lthe acmal graining pattem
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 "Cargo Band" and
"Rigging Band" should be much larger.
Dimensions should be larger also, but
smaller than Lhe labels.

Graphic scale is too small and lacks
prominence. It should be longer and
bolder, 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 structurat feamres of a vessel should receive individual attention,
such as the engine bed and stern hul! framing for this wooden slernwheeter.,

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

noies 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 weights, 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.



et o,

L' Ay

P N ——

g
Crpa e o

L L — i —

—— T —

L — e —— iy —

e T TR ANTELOPE anl mroram |

—TE——
W, B B TROPVL AR -




4,7.86 Drawing Examples

DETAILS

Fig. 4.7.49

Schooner COMMERCE

Occasionally a large-scaie detail of a portion of a vessel may be necessary 0
show significant features or internal structural arrangements.

Layout

Juxiaposed side view and section very

helpful in relating paris between one view
and the other.

Delineation

Single light line weight does not properly
emphasize various pars such as rails,
beads, eic., against their backgrounds,
especially in side view.

The scale of the wood graining in Lhe
section competes with details being shown.
This could be counteracied by using
heavier lines for the structure (especially
for sectioned members) and/or using wood
graining only on cross-sectioned members
(such as deck beans}.

View tites are well sized and well
delineated.

Documenilation

No makers were cited for the capstan or
the sieering mechanism. [f these are not
evident on the machinery itself or by other
documentation, features should be labeled
"maker undetermingd. "

Why weren’t be bolts on the mudder Lrunk
sized?

Where might the user find more
information about the interior appointments
of the crew’'s quarters, 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 Lthe vessel's structare. Tt
wauld have been beter to use three sheets:
tirst, a sheet of rivetied joint derails
showing regular butt straps, jogged plating
and rivet patlerns; second, & sheet of
sttuctural details showing a stringer, sister
keelson, and keelson/foor/kecl, third, a
sheel of mast ¢collar details. Each sheet
wouid have had enough space for more
descriptive notes and location keys.

Although this sheet is of various stnicrural
details, a user might well 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 kegison
would have been helpfui.

Drelineation

Line weights, shadowing and pochés of cut
materials have been incorporated, giving
clarity to the drawings.

Isometric views wll more than
orthographic plans and sections.

Ship BALCLUTHA

Documentiation

The general structural details have not
been prominently labeled as such, and may
be easily confused with mizzenmast
derails.

Notes slate where scantlings were taken,
and what materials were identified.

Later additions to the vessel are noted.



PR N S

1 Eabers & ey Fiarbears 1 &

[ To—

Arple
T

won BGn .

o Do
OO Coa
Bon Goe
LT T T
e Lng,
Eiesa daa,
Eqo oprd
D oo
LET-R-T. 0
CEeoas,
teoBon
Mo Lol
11118
Hoon Lo
&6 BT o
Gl o
WAL ooc!

U esr oot
O L S N

Gl Steipy 280w < LW o
Tt catd Arerl, oreEufan

I
VBT Mk ;

Froat) Fhaw
Bul? Sirgg Delaif

~Fromy T2 T bt

Erpe SlaTs 8 r¥ngT
Bu Foate 97 ¢ e

v,

Lontar Fate T

Sigler Mealson

Rt g
Signyfran . vl
o el

Fal el 1 PO
dex AEEL

Eeelson

MOTE

Sopnlisnpd fohec Fram LicsTs Fppdoker 3 Shiaang
Syevdy Onled Sovuary T T ot wiriied artie s
eregdibee, AT mala fr ar) wraas poled aherwide |

Lars 5

g, z o -
Masl Collar - Reflaclad Overhead Flon
g of moar
o @ e
“ump .-!,_1. e
T i Vi
i R e
[ T TN L T T wLLy
7 HaW of el
- v Gesed b
Il "E:l Dlgudies 1o 8t eopin ramal
Mt Step Section T p—
A _:: Y, __ - Wio ATOAETiGt
T =t "‘1# ey
i Kxairpn | :! b i I“C'Q"l ! -
e B, RN
R
_ Zek, o v p—
SRR oy
Mast Shep Pian

MEZZEN-MAST DETAILS
{Fore A Mt Savwiar)
fSee bdsyn Secnomn Shoe! 36for Soomhems)

SaCP "BALG UTHA" UBGE] e e i
S EEgad B0t I Al mi] PR b FamE | G|
SAY 2 Btrhe s SRUNCE Shlotphad g - -

TG

iy

P L T ST

™

R T

et —

T L T T TR

Fig. 4.7.50



4.7.9% 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 HAER projects.

Layout

This sheet is well laxd out, with a good

balance between the drawings and the text.

The exploded isomettic drawings are
spaced weil, separated enough to be
distinct, but aligned with each other for
clarity.

Blocks of ext follow 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 the
actual grain direction, and this has been
annotated so Lhat a uscr cannot mistake it
for generic reudering techniques.

The stern and duck tail drawing leaves the
user uncerlain as to whether some
sttuctural elements (knee, shaft log) are
inside or outside of the hull. The ghost
lines don't do their job well enough.

Everything has been extensively
documented as to what was and wasn’t
observed in the field.

Sizes and materiais of hardware and
fastenings have been noted wherever it was
possible t0 oblain them.

All pieces are identified; labels are close
where possible, keyed where they would
obscure detail. Arrows are used to make
positive identificalion between labels (or
nurnber tags) and indicaled parts.
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4.7.92 Drawing Examples

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
edees of cut materials, Details have been
delineated with finer lines. Pochés denole
cui materials and shedowing creawes a
sense of depth, especially in the latlice seat
of the bench.

Different fentering sizes differentiale
"paris” labels, "view” labels, and the
"title” label.

Ship BALCLUTHA

Documentation

Although 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 information may be hard
to find in the future. A single sheet
devoted to just the mechanism may have
bten a more thorough treatment.

Basic dimensions are given, but not ali the
details are drawn at the same scale, and
the giffering 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

Layout

Sheet design is orderly for the most part,
though some details appear to be spaced
by whim {details E, ¥, 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 more strongly than
anything else on the sheet. Are these the
most imporiant things to see?

Wood gratning of the @affrail spindle and
section in the sieering gear side elevation
completety overwhelms all other lnework
and details in the part. Why is this rail
detail Iocated on a sheet about steering
pear.?

Bark EMILY F. WHITNEY

Documentation

This is a fairly compiete mechanical
drawing of a steering gear, but who
manufaciured it? Was that undetermnined?

Whiie many views and pieces can be ted
together by their letter labels, the labels
are frequently insufficient to explain the
relationships of parts. Keep in mind (hat
many users of HAER drawings will not be
familiar with ship mechanisms or
construction. We can teil where "G fits in
in the pian of the sigering gear, but where
does it "po”? Is it screwed to the top of
the rudder post or Lo another metal pas?
Where on easth is the "Kick Chock™
facated in the elevation of the gear, and
what does it do? Are the checks m the
sectioned rudder post {showing parts "A"
and “B") cut there for a purpose, or are
they merely pictorial? Detait in lower right
corner of the shest is a mystery--where
does it go in the assembly?

Some dunensional information is always
useful, despite a graphic scale (the graphic
scale shown here is insufficient in length
anyway).

The rotated section of the steering wheel
rim is a cryptic appendage, bonnd to
puzrzie 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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4.7.96 Drawing Examples

MACHINERY DETAILS

Fig. 4.7.54

Layout

Sundard three-view mechanical drawing.

Delineation

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

characier (without mnch extra labor, had it
been done at first).

Lettering is too small and too faint for
view titles, sheet title, and praphic scale.

Engine, Cutter GJ0A4

Documentation

This drawing shows in great detail what a
"13-horsepewer 'Dan’ type petroleum
engine” looks like, but a lot of important
information is not addressed:

-Which way was the encine 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 he
principal parts?

-Where are the connections for fuel, air,
and exhanst?

-Are any parts missing that would
ordinarily be instailed on an
operating engine of this type?

Recorders should annotate drawings wilh
this sont of information, giving users
references for further levels of detail.
Omissions should be acconnied for in
some manner, even if the reason is lack of
rESOUITEs.

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. 4.7.58 Anchor Windiass, Schooner LOUISA MORRISON
Layout Documentation

Standard mechanical drafling views, laid The delinsator shouid have recorded who
out with adequate space. manufactured this piece of equipment,

what its principal dimensions were, and a
brief description of how it operates,
Delineation

Delineation is clean and precise.

Rendering of wooden and melai
components i3 halanced with linework, and
doesn’t overpower the drawing. However,
HAER would only render sectioned
materiais, and would label other materials,
Algo, the rawchet 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.

Tille of sheat should be more prominent.
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4,7.100 Drawing Examples

MACHINERY DETAILS

Fig. 4.7.56

Layoui

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 enommous. The
anchor is sirongly delineated and rendered,
but lacks any principal dimensions, The
pump head is {latly dejinsated and
accompamed by a large (but
uncbjectionable) number of dimensions.

Anchor and pump, Scow Schooner JAMES F. McKENNA

Documeniation

If a user didn’t know that the
“non-anchor" object was a pump, this
drawing gives no heip. Most people have
seen an anchor, but does this one serve
any special purpose that explains #$ size,
details, and configuration?

Was there any known mapufacturer for (he
pump? What was it used for? How many
men did it take to operale it? How much
contd it pump in an hour? Were there
more than one aboard the MORRISON?
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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 string and structure, or between
& solid feature and a void. The A-frame
and walking beam read very poorly
compared to Lhe staircase and boiler, and
because of their weak dclineation,
dimension strings and dashed lines clutier
them up far more than they otherwise
would. 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 a drawing
devoied to propuision machinery? The
A-frame, walking beam, comnecting rod,
and cylinder shoutd all be much more
boidly delineated in outline. Thin feares
in this drawing (such as tie rods) should be
teft as is, since two closely spaced thin
tHnes end 0 read as 2 thicker line.

"The line shading on the engine cylinder,
piping and boiler is sketchy, making these
features 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 dawa pervades
the drawing, much of it extransous, or
better left o a more schematic view. After
aill of that, nowhere are the hore and
stroke of the piston noted or dimensioned.
The graphic scaie is also woefuily
undersized and weakly delineated.

Despile the dimensioning, not one major
pan is identified. It is assymed that Lhe
user knows what is being shown.

Important mechamcal data on the
eccentrics is bidden in a2 cryptic diagram
hobbled by teeny lettering, and paris of the
valve gear appear to be missing without
any acceunting 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
schematically 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 delails
(plark joimts, phantom views of gears,
¢1¢.}. An unintentional result of this
trearment is that the flat-sided metal
feedwater tank (exireine ieft) reads
completcly as a void, not a feature. (Flat
metal surfaces can be stippled to dencte a
solid plane.) Some rendering shown here
is useful, such as that for the boiler barrel
and other rounded featres {avoid it on
small piping}.

Some delineation is crude {(in pan due to
the characteristics of vellums).

Donkey Engine, Schooner COMMERCE

Docomentation

Lack of principal dimensions and
annolations reduces this drawing o
showing a uscr how something iooks but
not much else. So much more ¢an be
added by appropriate notes and labels:

“Who built the engine and boeiler? when?
where?

-When was it installed in the vessel?

-What are the principal 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.
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4.7.1006 Drawing Examples

MACHINERY DETAILS

Fig. 4.7.59

Ship FALLS OF CLYDE

This is an interpretive drawing, done to illustrate Lhe cargo and baliast
pumping system in 2 manicy mich more readable than plans or sections. In
drawings such as this, distracting elements such as framing members can be
omitted for clarity, and other elements ¢an be elongated or foreshorened to
avoid obscuring impormat features. Accurale plan and section drawings should

be completed also.

Layout

The drawing vses the available space well.
The detzil in the upper right balances the
title in the lower lefi

Delineation

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 letlering is large enough to read well
when reduced.

Labels Iocated on pipes would look better
if their letters followed the curves of the

pipes.

The directions of flow in the bailast and
cargo pipes should be indicated.

Documentation

The pumps have heen identified as to their
size, capacity and manufacturer. Only
enough detaiis has been shown on the
pumps and valves to adequalely express
their function.

Dashed lines in the shape of a box denote
a missing porp. No documentation was
avgilable on the pump’s size or
appearance.

Historic photographs helped in recreating
some of the missing portions of the
system; notes report their loeation and
tdentity.

Labels lie close to the parts they identify,
but do not obscure Jine work.

A lacation key diagram shows the location
of the drawn area within the vessel,
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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 Lhe 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 schemetic drawing is 2i! that is needed in this case.

Layout

Documentation

The cargo and ballast pumping system has
been separated from the steam system in
grder 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 better if it had taken a triangular
form to follow the angle of the isometric.

Delineation

Heavy lines bring out the most significant
parts of the system while light lines
indicate the context of the ship's hufl.

Size and weight of lettering varies
according to its function, Labels are keyed
10> the drawing so as not 1o obscure
Imework.

The purpose of Lhe steam sysiem--10 heat
0il and molasses cargoes for easier
pumping--has not been stated.

Locations keys have been included 10 show
which arte 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 sczle, and that has
been noted.



;

I
It

. STE&M ScreRl P L A I I
ST ERMALIET Lo, DRG0 FLR I : 4 & ¢ W
Fesm ol PR 7 I F.f_l"ﬂ'I.IJTﬂ 1
; BOALE wedar G “
r ;?‘EMJ M d FEh I . ig’ 1
s 4 Lok -4 — HE
“IRL P SiERr FLPF LiE | e Tezf
£ iwr - e
l NGRS SFEAL EoFfeF LN ' WE B, e . 5 ]
g It 0 HALLAST FaleE r '_ | e t;
1 1. % e AL Lsl - H
= [dacd i
l | - | ey i In H LT “
_ﬂlms H;HER | . : ) LR Feliasr A
MR {”‘r ; z 7
|, ey | ! ﬂh}!ﬁj ;f ;_::rr{ﬂ; PN +
Aot ! Mtsng STEAW { 4 W ;mﬂ* | Il
POSUETSALIE y A LU:E’;,-’"; ? L b g . s R 3 g f
§ & Mo & -
R L;\-fm i i L& o TERGD TANK EILEL Pt SIACTION LINES I+
| J . W Db SURE U Tt COMES i
i L A B iy Mrafag ) Remaer uf R Barnheod L’f
= an It foard nge af M P Room. o mlaneg i
. o ALARRAlE df e SuctIA Livas, dftwm gl s
] ___..--"' or e o gt EgrAic © g’ MR DA R !'
o pf Jiae 38 ekl HEEFR paautes Jhpl Mar h.'.
- Fump wep yped a3 0 Sovge ik BQE Pona | 87 H
L Saciw Lear faf concacr doa 23 My Ppei any 5 H
| ROTES “‘-“ Fearowoard Corgd Tanr 4 17 Oirottepe [iap 5F H
[ % fre Canga i ‘ e forwad B [aRarl) et gﬂr Farlagd n '!
Ea iy Ve aeay, ! A 4 H
afnsm-deiyna, Puctes 2 "Eor Mamdu Marllme Cactd? fop g g H
: r u ] e Ar el Doa8 =
f;;-ﬂ;gv:faf:g._ i AT aeuf AOWE D] (9P dedan e, (984 0t £ Cottacs & 11
ase v I'knx‘:-d.:p eapt fip o FAOSL IRTE FALL S N CLAOE Liws
- L v et r Caferlon, Borhen Horren, T Sox 12000 5
_m"ge__u s £ am Henpten, et JEE-S0i6 |
Lot Fraarleer, CE

The Eodlasl Purp G &
I, TSR - ne
LT 8 EhgliTr
Aargrod e Mg
W BT 1A
G50 o Rehorad Oy
e Fotrgt £ Oom
rae O

09°L'F "By

¥ T T L e

™

FerFia & Blpe Posa o
A staoer. daemn g
Racizyoogting Mamg

e 5o s fiT Ka
BIEAR e furad By
Farkady Mosic & £,
CAecao, K2

— W EE ST iy
LWES

CARGO &
BALLAST SYSTEM ISOMETRIC

Drosiag sCEe 5 aparoaamaicly 4270 1 - 37
Eamp pors Bava Lpen aafarded sa eal
porlisns of fee Spafam oep Amd ddspred

Fi = fmes fran MM.I‘EP\.PI‘S estandea
mgre Mat 13 faal end are nplod

Erermiees e

=

EERCIETELE Lt L PR o g By

SHP "FAlS OF LLYDE" dita)

AT

HobmEin L
P T

fimfd A Srareau B

L Qv Do mmatct

T =
M anra e, e R i

s e
r

T

e Tt

'L_“_




4.7.110 Drawing Examples

INTERPRETIVE DRAWINGS

Fig. 4.7.61

Layout

The layout takes advanlage of the image
shape (¢ piace tille fetering, graphic scale
and iabels.

"Sheet ! of 2" should have been redizced
in size.

Delineation

A variety of line weighls makes a clear
and definite image. Cut materials have
been rendeted.

Water was rendered zlong one side of the
drawing to reinforce the impression of Lhe
maring environment in which the oyster
dredging equipment operated.

Hand letiering is clear, but larger letters
would have been more legible, especially
in the rendered area on the right.

Cheice of axes and scales for this
axonometric drawing creates a dissoried
view of the winder and rollers.

Two Sail Bateau (Skipjack) E.C.COLLIER

Documentation

Space did not peamit a detailed description
of dredging on Lhis sheet, 50 readers are
referred to the second sheet.

Mo description is offered or referred o
concerning winder operation. Controls and
other parts of the winder are not
identiled.

Although advantage is taken in this view to
show some aspects of Lhg vessel’s
construction, timbers are not sized or
{aheled in this drawing. The view is
focused on the winder and its part in
oyster dredging. Scanilings are covered
elsewhere.
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4.7.112 Drawing Examples

INTERPRETIVE DRAWINGS

Fig. 4.7.62

Layout

This long, thin image lies diagonally
across the sheet; explanatory paragraphs
fill in opposite corners 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.)

As with the first sheet "Sheet 2 of 2" is
100 large.

Delinealion

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 nmicely with the water
rendering, but it does make labels harder
to find.

Lewering style should have been modified
to remain legible in reduction. The lemer
"E" is especially vulnerable to
degradation, and many letters are bleeding
fogether becanse they are o ciose
together.

Two Sail Bateau {Skipjack) E.C.COLLIER

Documentation

The oyster dredging process is described
in detail in conjunction with a drawing of
a dredge basket. Rollers are repeated to
provide continuity with the winder on the
first sheet.

Sources for informarion on dredging are
cited at the end of the text.

Though an isometric scale is included, the
axes ont which (he dredge basket is drawn
are different from the scale. Scaling from
the basket 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
o correspond as closely as possible to
their locations on the elevation of the
saloon door. The plan is below, the jamb
and prefile to the sides, the lintel above.
The capual of the engaged column is next
to the smaller profile, and its face is just
below.

Delineation

A variety of line weights and pochés
express the elegance of the joinery.

Ship BALCLUTHA

Documentation

Some elements are labeled, some are not.
Why?

For further vigsual derail, notes refer the
user 10 HAER large format photographs.

Notes say that the door linte] is drawn 3/4
full size and that the capital is drawn full
size. In reduction, these sratements are
incorrect. Dimension lines would have
permitted users to scale these drawings
withont guesswork or round-about
comparison with other drawings.
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4.7.116 Drawing Examples

CARYINGS and DECORATION

Fig. 4.7.64

Documentation

While delineation 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 1o inform the user.

Nothing on the drawing indicates whether
this decoration is carved inw (he cutwater,
merely painied on it, or both carved and
painied.

Do the black, gray, and white tones
represent any specific cofors? 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 qnestions may well be
answered by a phoiograph or a description
in the written data, but there s little effort
involved in adding verbal noles of this sort
to a drawing in order to make it more
unmediately useful.

Schooner JOHN W. ATKINS
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4.7.118 Drawing Examples

Figs. 4.7.65 and 4.7.66

US55 ARIZONA

Ships were designed to ravel, and unlike land-based structures, they were not
intended to have permanent berths. In cases of preserved or sunken vessels
associated with museams or historic sites, location maps ae recommended on
tille sheets. Other maps to consider include vessel voyages and pors, whether
in a repional area (bay or river system), an ocean, or around the world.

Layout

These two sheets were designed to present
basic verbal, locational, and pictorial
information about this vessel, Tites, text,
maps and views are neatly distributed in a
symmetriczl patlern. A series of maps
lakes the reader from a view of the Pacific
Ocean down to her immediate vicinity.

Delinealion

Line weights for leticring, maps and
perspective views complement each other,
The rendering for water in the maps
appears @ have "dropped out" in
reproduction.

The lettering reads well, however, the
styles on the (wo sheets are different,

Documentation

The texi addresses the vessel’s hislory, the
pnrpose of the documentary project, and
eld techniques used to measure the ship
in water of limited wvisibdity. This account
of the field procedures, tools, and
instruments used, as well as time and (eam
size, 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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4.7.128 Drawing Examples

MAPS

Fig. 4.7.66 [.5.5. ARIZONA

{see comments on p. 4.7.118)
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4.7.122 Drawing Examples

UNDERWATER NAUTICAL ARCHEOLOGY

Figs. 4.7.67 and 4.6.68

[7.5.5. 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 0 other vessels shown in this section is
nolable, as is the limited visibility under which it was recorded.

Layout

The views are laid our without crowding.

Associated blurbs and keys are legibly
lettered and placed next to the views they
address.

The fong graphic scaie permits easy
scaling of any dimension from the
drawings.

Delineation

Documentation

Note how darkensd barbettes and olher
deck openings read in the 1984 plan ag
opposed to the 1986 pian. The darkened
partions visuzally indicate the ship's
condition a littie betier

These views iHustrate m detail the “as is"
condition of the ship at the time of
documentation. Very small details such as
rivets were omiited as oo smail 1o show,
and much larger remains were measured
and depicted.

The different dales for the plans in Fig.
4,7.67 should be more prominently
lettered in order to make the distinction
more inmediately clear to the reader. The
1984 date should be prominently displayed
in labels for both views in Fig. 4.7.68 so
that no date parzllelism berween the plans
and profiles is assumed on account of the
similar sheet layvout.
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4.7.124 Drawing Examples

UNDERWATER NAUTICAL ARCHEODLOGY

Fig. 4.6.68 U.5.S. ARIZONA

{see comments on p. 4.7.122)
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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 archeclogical prajecis for vessels on land or buried in the
carth. The wemains of the Srow Squalf 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.

Letering 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 the lines drawings.

Stations, frames, water lines and butiock
lines are almost all labeled. No "zero"
waler line is indicated, nor is any account
given as to how specific water line heighis
were derived. Water lines above 8'-6" are
not dimensioned, nor is the abbreviation
"WL" ever spelied out as "water line”

Labels for the mbbet 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 ARCHEOLOGY

Fig. 4.7.70

Layout

This sheet is 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 mmplies it is an afterthought, hawever,

Delineation

Line work for the remains is very well
executed. Pieces are outlined and
rendering is done in lighter Jines. The
rendering is restrained and used o indicate
significant evidence rather than “prerty up”
the views. However, the reader is not toid
i the cross-graining in the section
represents actual conditions or is merely
piclorial in nature.

Notice how notes are placed and lettered
in lettering smaltler than (hat used for the
key or drawing view. This hierarchy of

sizes is very well developed and lends 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
with an exiensive key.

The bases for the drawings are clearly
described in the notes, as are tolerances
for the drawings.

Scantlings are not provided; they would be
very ineresting historically. However, it
may be argued that the reader could
measure them from a drawing like this.



0L'Ly S

N o ‘1:— —~ Tl
‘1 EJ@ ﬂg;__

—J_— LT - —

BELOW DRECES

Scma: VR - OF

PLAN & EECTION

I Silem & fFilter
2. Mas! Step & Furtpek

. 3 Audar Kaetsong 10 Fulfeck

oy 4 Keaelson #1 Cinling Famiding
5§ Sesper Keotson {2 Ouber Plankng
& Garloard Sirake 13 Biige Stongers
¥ Kael f4. Braging

preee

s iz ar 2o wern et fhom 58 avd el Socirmenfesd st
Es'ﬂmh witharting SRR DAL LI St b Sbiost o Pmpnasienol

A Medenas far Maveping Mnzes A L
8. Impreasions of Daggar Kaee e e i 1k < e iy et 4
& Scarf in Reger Keelzon Erbitng, a0 b TR e Rl o vt e aeas o T

Roet) MV it m vt ke T o e e o i
Mﬁm The roc o K mgca-}'zwudhrm

. — v . i e = PRI 1 00 o1 P i et LY.
e Nespar e A wom a;‘i—:-‘—% s o
o A T _"'-—..:’.E 1‘%} TR ‘-n-.—n_.T-:_-_ et et T Beigirus EXacbet FRT vty Ghe el s fy By ecafea. il St aod
A a1 — 1 i, i S p,-_mﬁ; Hoant acbed (45 371 sax«-u.d.uapm # mmmm
o . __:jl:____ _________ v = LETERIRS PN & T [ “TL. Wil iz,
i el b ol Imro e = Gl e == =h At ity 3 et ok 920 e 0 St
4
1
i

S —

CLAPEA ShP TSNOw Sfull En




4,7.130 Drawing Examples

SURFACE NAUTICAL ARCHEOLOGY

Fig. 4.7.71

Layont

There are only three major compenents for
this drawing. For (he most pan they are
comioriably composed on the sheet,
however, (he view iabel {"axonomerric*)
seems a little crowded toward (he drawing
border.

Delineation

This drawiug is very carefully and finely
delineated. Forcground assemblies are
carefully outlined to make them read
torward of background details.

Rendering is admirably restrained so as
not to compete with or obscure the shapes
of structaral compouents.

Clipper Ship SNOW SQUALL

Documeantation

The note makes very ciear 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 axonometric drawing, an
axonometric scale should be given by
which a teader 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 be
mstructive.

Was any attempt made to decument
fastening patterns? The drawing shows
none, and the nole does not address the
issue one way or another,
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REFERENCES and RESOURCES

The following reference books are cited
primarily for technical nse in terminology
and drawing rather than historical
research, although they may cerainty
augment historical studies. (The HAER
history guidelines should be consulied for
standard historical references.} Though
many of these books are long out of print,
there are none like them cnrrently in prin
tor undersianding what are now historic
vessels. Many of these volumes wrm op in
the technical sections of used book storcs.
Annotations are provided to most books’
conients.

This list is not exhaustive. Suggestions for
further inclusions are welcomed.

GENERAL GLOSSARIES
AND DICTIONARIES

Baker, William A. The Lore of Saff. New
York: [983, 1SBN 0-87196-221-7 This is 1 very
tharmgh index o the rechnical erminology of sailing
vesscls, ideal for use by both arateurs and professionals,
Linlike a dicionary, here you find it by (he picture; you do
noL ned to know a term before looking it up. Detailed
line drawings of all pacs of vessels are piven, and parts
are nuinbered and |pheled for sdentification, This baok is
widely available, but may be ordered from;

Facts on File Publications
40 Park Avenue South
Hew York, WY 10016

Kerchove, Bene do. Iaternational Maritime
Diciivmary: An Encyclopedic Dictionary of Usefil
Terms and Phrases, Together with Equivalents in
French and German. New York: Yan Nosirand
Reinhold Company, 1961, Sundacd work.

MieEwen, W.A., and A H. Lawis,
Encyclopedia of Nautical Knowiledge. Cambridge,
Maryland: Comell Maritime Press, 1953,

Tryckare, Tre. The Lore of the Ship, New
York: Crescent Books, 1972, Similar in approach o
The Love of Sail; 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.
MNew York: Vestal Press, 1984,

Esiep, H. Cole. How Wooden Ships dre
Builr: A practical Treatise on Modern American
Woaden Ship Construction witht e Supplemtent on
Layving Off Wonden Vessels. New York: W.W.
MNoron and Compairy, Inc., 1983, Reprint of 1918
edition,

IRON AND STEEL SHIPBUILDING

Baker, Elijah III, B.S. Iwtroduction to
Steel Shipbuilding. Wew York: McoGraw- Hill Book
Company, [9%43. Long out of print, but useful becayss it
ipeludes hoth rivetted and welded construction for
merchant vessels. A very detatled glossary is incleded.
Lines and offsets are covered, as well as weight and
displacement calculaions, stahbilily, wim, tonnage, and
(ANER SUrHeCis.

Ligyd's Register of British and Fareign
Shipping. London: Wyman & Sons, 1869, Coatainz
detailed descriptions, tables, and cagravings sctiing our the
reles and regulations for design, congtruction,
maintenanes, ané surveying of wowen and metal vessels.

Swanson, W.E. Modern Shipfitter's
Hanrdbook, New York: Corpell Maritime Press,
[34]1_ Ingtewctions in layout, molding, assembly. and
erection of weldod ships. Some riveling.

Thearle, Samuel 1P, The Modern Praciice
of Shipbuilding in fron and Steef. London: Wiltiam
Collins, Sons, & Co., Lid., 1891, Yoi. I, Text.
Yol. II, Plates, Second edition, cevised and enlarged,
Authoritative puide to late 19ih-century praclice, includes
dJetailed ehgravings and descriptions. Cui of print, bue may
be avasiable i some maritione mpsenm libraries or larpe
public [hmries.
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RIGGING

Biddtecombe, Capt. George, R.N. The An
af Rigping, Conigining an Explanation of Terms
and Phrases and the Progressive Metod of Rigging
Expressiy Adapted for Sailing Ships. Salem,
Massachusens: Manne Rescarch Society, 1925,
Exensive wables, diagrams, clossary.

Kipping, Roben. Seifs and Sailmaking,
London, England: The Techoical Press, 1936, 196
P, dlusteated.

Lever, Darcy. The Young Sea Officer's
Sheer Anchor. or a Key to the Leading of Rigging
and fo Practical Seemanship. London: 1819, 2nd
ed. Reflucts British practice in the early 1%1h century, bt
covers rigging and safls in dowsf, incfuding various ship
handling instruciions, ard a brief glostary. Reproduced ip
1943 by the photolithagraphic process from the second
edition by

Edward W. Sweeiman Co.
Publisher

One Brozdway

New York, NY

Underhill, Harold . Masting and Rigging
the Clipper Ship and Ocean Carrier: with Authentic
Plans, Working Drawings and Details of the
MNineteemth and Twentietht Century Seiting Ship.
Giasgow: Brown, Son, & Ferguson, Lid., 1979,
ISBIN 0-85174-173-8 This iz an exivemely complete guide
to the principles and cngincering behind ngging, as well as
a key o erminedegy. A British work. 5o seme tormg may
be different from Amertcan wsage, Yery thoroughly
illustrated, IF not available locally, # can be ordered from:

Brown, Son & Ferpuson, Lid.
Mautical Publishers

52 10 58 Deenley Strect
Glaspow, G41 250G

Sontland

WOOD IDENTIFICATION

Constantine, Alber I., Jr. Know Your
Woods: A Complete Guide 1o Trees, Woods, and
Veneers. New York: Charles Seribmers' Sons,
YORT. Compited fee the wie of cabinelmakers, this volume
covers the subject of woods from 2 nember of angles. 1t
conties phows of wood saapfes Fom seversd dozen
specics worldwide, The photos are 2l black and whits,
which may hinder i3 ugefolness for the less experienced,

Edlin, Herhert L. What Wood is That? 4
Monuat of Wood Identification. London: Thames
aed Hudson Limited, 1969, This work discusses and
contains ezl wood samples for 40 differen specis
warldwide, Pine, cak, Douglas fir, bitch, boech, ash,
walsut, ¢edar, et and maple are included, Mumeroys
characrenistics for cach speeics are discussed and
compared, Fifth printing in June U930 by:

The YViking Press

&5 hadison Avenuae

Mes York, NY 10022

MACHINERY AND EQUIPMENT

friernational Library of Technelogy. Yol
9B, Marine Boilers, Refrigeration. Scranton,
Pennsylvania: Inmtcrmaational Textbook Company,
1907 Exrensive Rlustrated chapters on markre boilers,
dewls, boiler agcessories, and proputsion as well a5 olher
PGS,

International Correspondence Schools
Reference Library, Yol. 170, Meorine Engines,
Meorine Pumps. Scranlor, Penpsylvenia:
Interngticme] Textbook Compeny, 1907, Extensive
tresiment of steam reeiprocating, engines for
serew-propulsion and paddlewhes] vessels. Also eats
valve pears, suxiliagies, and steam turbines, Ezcelient
Alwstranions.

Seward, Herbent Les. Marine Engineering.
Yol i, Mew York: The Socicty of Maval Architeets
and Marine Engincers, 1942, Eleventh pripting
1968, Chapters on stearn turbines, bollers, ceduction
gears, propellers 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, ganerators, ptping.

Sweriing, Frank Wand, ed. Marine
Engineers' Handbook., Mew York: McGraw-Hiil
Book Company, Tne., 1920, Highly wechnical, baot very
wiehyl for wnderstanding constrection, 1enninslogy, and
meterizls for boilars and mechinery aboded ship.

NAVAL ARCHITECTURE

Gillmer, Thomas C., and Bruce Johnson,
[nfroduction 1o Maval Architecture. Annapols,
Maryland: Maval Institute Press, 1982, A textbook
for Maval Systems Engineering Depariment at the United
Slates Maval Academmy, H covers GomEmparary
hydrastatics, buil and propulsion systems enginsering.
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NAUTICAL ARCHEOLOGY

Muckelroy, Keith, Hondbooks in Nautical
Archeclogy. No. 1, Discovering a Historic Wreck.
Greenwich, England: National Maritme Museum,
1981,

Ronyon, Wendy 5. Handbeoks in
MNautical Archeology. Wo. 2, First Aid for Marine
Finds, Greenwich, England: National Maritime
Museom, 1981,

PHOTOGRAMMETRY

Borchers, Perry E. Photogrammetric
Recarding of Qulturgl Resources. Washington, DC:
Technical Preservation Services, Office of
Archeclogy and Historic Preservation, National
Fark Sarvice, LS. Departnent of the Interior,
1877 Treats subject af temesicial (as oppased (o acrial)
photogrammery of archeological remsins and buildings.

Karara, H.M., ed. Handbook of
Non-topagraphic Photegrasunetyy. Falls Church,
Vitginia: American Society of Photogrammetry,
1%79. Exiensive prescniation on photogrammerric
cameras, equipment, and Lheir non-aenal mapping
applications. Tt even includes X-ray photogrammetry,

DRAFTING AND DOCUMENTATICGN

Baynes, Ken, and Francis Pugh. The An of
the Enginesr. Woodstock, New York: The
Overlock Press, 1981, Engincering drawings a theic
besl, A beanrifu] graphic record of the evaluton of
engincering drawing and presentation of ships, railway
eguipment, aniomohiles, and airplanes,

Internattonal Library of Technology. Vol.
134, Drawing, Ship Drafting, Projection,
Developments. Scranton, Pennsylvania:
International Textbook Company, 1918, Contains 2
stction on mechanical drawing and an extensive section on
ghip drafting directed towand production of working
drawings of stee] ships,

Jackson, Melvin H., ed. The Hisroric
American Merchant Marine Survey, Works Progress
Admirnisiration, Federal Projecr No. 6. Salem, New
Hampshire: The Ayer Company, 1983, Seven bound
volumes of sefected full-size {19" x 24" and 19" x 347}
reproductions of drawings and photographs from the
HAMMS recording effort of the 1930s. Yery expensive to

acquite, but might be available at a maritime museum or
Fajor Jibrany.

Lipke, Paul, Peter Spectre, and Benfamin
A.G. Fuller, eds. Boats: A Menual for Their
Documeniation. Nashville, Tenn.: American
Association for Staie and Local History and the
Museurn Small Craft Association, 1993, Though not
wrilten for application to HAER documentation, this
comprehensive and extremely useful text on the
documentation of small craft contains muck that is vsefl
for large vessel documentation. Chapters covering field
mieasurement technigues and drafting instractions ace
highly desiled and eomprehensively illustrated, This
volume is strongly recommended a5 a complement
Cruidefines for Recording Historic Shipr, especially for
those who have never documented vessels before.

Naiional Museum of American History.
Ship Plan List, Maritime Collection. Washington,
LIC: Simithsonian Institntion, 1984, Complew caalop
of afl drawings by Howard [. Chapelle, Lhe Flistoric
American Merchant Marine Survey, and several other
colections, Mo illustrations however, except on covers.
For a copy, send $6.00 to the Division of Transporeation,
Matienzi Muscum of Amertcan History, Smithsonian
Ingtitution, Washingmn, DC 20%60.

Standards Committee, Maritime Heritage
Task Force, National Trust for Historic
Preservation. "Guidelines for Documentation™,
1983, These draft puidelines {90 pages) inclede whree
case stuches thal may be of great use W documentation
regms: Case Study IT "The Mooscabeo Lobster Boat,*
Case Study IT "Takiey Lines from a Yesse] Too Large to
be Leveled or Moved,” arl Case Study IV “Lincs from a
Model, " Each case study is profusely illustrated and very
Tuser-friendly. " Copies may be obained by writing the
Marititne Division, Mational Trust for Historie
Preservation, 1785 Massachusctts Avenue, NJW.,
Washington, DC 20036,

Trask, Edgar P. and John F. Comstock,
Ship Drafting. (Scranton, Pennsylvania:
International Textbook Company, 1939). Basic
texthook mstruction for drawing merchant ships af Hie
myid-Z0th century, Il contatns scotions titled "Ttroduction
to Ship Drafting," "Ship Drafting Fans [-2.7 and
"Drawings for Welded Ship Pans.”

Warren, James Peter. “The Histaric
American Merchant Marine Survey.” M. A thesis,
Cornell University, 19856, Developed from HAMMS
offictal correspandence. recneds, and inerviews with
surviving principals of the Survey, this paper provides an
exceilent backzround for evaluating the work of HAMBMS.
The backpmund history of the program is covered, and a
critical examination is made of the program's organization,
docomentary ajpeoach, feld wmethods, and records. For —
these: interested in the development of goidelines for
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recording historic vessels, this work cites numerows
pre-1930 published sources on which HAMMS workers
reliad, and HAMMS® “Specifications for Lhe Measarement
of Ships and Yessels" is incheded o5 an appendix.
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APPENDICES

The following 1lems cover material that
HAER beiieves will see a lot of use in the
field and at the drawing board in recording
historic vessels.

g
m

493 The Secretary of the Interior’s
Standards for Architecrural and
Engineering Documentation

4.9.9 Intraduction to Admeasurement

4.9.15 BRasic Geometric and
Trigonomerric Formulas

4917  Chart of American Ship Types
4.9.19  Some Basic Sziling Ship Rigs
4.9.25  Common Knots

4927 How to Compute UTM
Coondinates
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4.9.3

SECRETARY OF THE INTERIOR’S STANDARDS FOR
ARCHITECTURAL AND ENGINEERING

DOCUMENTATION

Reproduced from the Federal Register, Vol. 4%, No. 190
{Thoraday, September 2%, 1983), pp. 4437044374,

A summary charl of the Standards is on p. 4.9.7.

Suctelary of \be Interiors Standards for
Archilaciurel srd Engineenng
Doumentaltmn ’

These standards concern the
devalopment of dagumenialion for
hizioric buildings, siles, struclures and
objects. Thir docwmentatian, which
ugually congiste of measured drawings.
pholegrephs and written data. provides
important informalicn on a property’s
significance for use by acholars.
researchers. preservalionistes, architects.
engiheers and athers interezted o
pragerying and understanding historic
properiles, Docomeniation permita
accurale Tepair of reconstruction of
parts of a property, records existing
egnditions for easements. or may
pregerve informalion aheul a properly
that is 1o be demolizshed.

Thess Standards are intendad for nze
In developing documentation 1o be
included in the Hisloric American
Buildings Survay [HABS] and the Histaric
American Engineering Record {HAER)
Colleclipna in the Library of Congress.
HABS/HAFR, in the National Park
Service. have delined specific
requiremenis for meeling theae
Swandards lor their dolleclions. The
HABS/HAER requirements include

information important 1o development of -

documeniation for ofher purposes such
a8 S1ate or local archives.

Stendord § Documentation Shali
Adequately Expiicate ond flustrale
Whal iz Significant or Valuahle Aboul
che Mistoric Building, Site. Struciure or
Obfect Being Documentsd.

The hiatoric signiflcance of the
bullding. site. sructure ar ahject
identifiad in the evalealion process
should be sonveyed by the drawlngs,
photographs and other materials that
comprize dogumentation. Tha historical,
erchitectursh engineering or cullursl
values of the property together with the
purpoae of the documentation activity

deiermine the level and methods of
documenlation. Documentation
prepared for submiasion to the Library
of Congress must meet the HABS/HAER
Guidelines.

Stondard . Desusmentation Shail be
Prepored Accuralely From Relfobls
Sources With Limitatfons Cleasly
Stated fo Permit Independent
Verification of the Information.

The purpase of documentation is to
preserve &n accuraie rocord of historic
properties that can be uged in research
and other preservation aclivities. Te
serve these purposes, the documanlation
musl inglude information 1hat permits
aspesament of ite reliakility.

Standard L. Documeniotign Shall ba
FPrepared on Motericls Thal are Readily
Aaproductibie. Durobfe and in Stonderd
Sizes.

The size and quality of documentation
materizls ara Imporlagt lactors in tha
presecvation of information for fulure
uge. Selection of matariale shauld be
based on the lengih of lime expectad for
atorage, the anticipaled fraquency of use
and a size convenient for staraga.

Standard fV. Documentotion Shalf ba

Clearly and Concisely Produced.

In arder for decumenlation o be
wsalud for fulure research, written
materials must ba lagihle and
understandable, apd grephic materials
musl contain scale information and
lazation references.

Sacretary of tha Interior's Guidalioas for
Architecturel and Engineering
Gocumeniaton :

ntrodection

These Cuidelines fink the Standards
fot Architectural and Enginasring
Dogumeanlation wilh more specific
guldance snd Lechnical information.
They describe one approach to meeting
the Standardas for Archilecimral
Enginaering Documenlalion. AgEncies,
organizations of indlviduals propoalng
o approach documeaniation differantly

may wizsh ta review their approaches
with the National Park Service.

The Guidelines are nrganized as
follows:

Definitioon

Coal of Documentation

The HABS{HAER Cqllections

Sranderd I: Content

ETandard IT: Quality

Standard I dMeterials

Standurd {V: Presestation

Architectural and Englasenting Dotementatlon
Prapared lor Other Purposs

Recammeaded Sourcas of Technrlcat
Infarmatlon

Dufinftfons

These definiiions are waed in
gonjunction with these Guidalines:

Architectural Data Form—a one page
HAES [form Intendad to provida
identifying information for
agcorapanying HABS documentstion.

Documsntation—measurad drawings,
photogrephs, histories, invantory cards
or other madia that depict historic
buildings, sites, atructures or ohiects.

Field Photography-—photogrephy.
othar than large-farmat photagraphy,
intended for Ea purposa of praducing
documentation, usually 35mm.

Field Recorde—notes of
measuramenis taken, fieid photographs
and other recorded information intended
for tha purpose af producing
documentaion.

[nvenlory Card—a one paga form
which includes written deta. & skeiched
sile plan and a 35mm contect print dry-
mountad on the form. Tha pegative, with
a separate contecl sheet end index
should be included with tha inventory
card.

Large Format Photog: pha—
photographs takan of hintoric buildings,
sites, siructuren or objacts whara the
negetlve isnd X5 6 X orA X 107
size and whara the photograph is taken
with appropstats meanm o corract
perspaciive distortion.

Meagured Drawings—idrawings
produced on HAPS or il&lm furmﬁ:E

cilng exlating condltons a7 other
iﬂwgﬁeawﬁuf higtaric buildings,



4.9.4

Appendices

sites, BiTUCiutes or objects. Meanured
drawings are usually produced in ink on
erchivally stabla material, such an
mylar.

Pholotopy—A pholograph, with lerge-
formal negative. of a pholograph or
drawing.

Select Exinting Drawings—drawings
of histarl: buildings, sites, structures or
abjects. whather original consirztion or
later alieralion drawings thet poricay o
depict tha historic valie or significence,

Sketch Plan—a floor plan, gengrally
not te exast gosle although often drewn
[rom messurements, where the featres
wre shown in proper relation and
properiion to gne antather,

Goal of Documenialion

The Hintoric American Buildings
Furvey |IHABS) and Historic American
Engineering Recond (HAER) are the
nalicnal historieal erchitectyral and
engineering documenteton programs of
the National Park Service thal promale
decumeniaiion incorporated into the
HABS/HAER vollections in the Library
of Congress. The goal of the goltectlons
ia ty provide archilecls, engineers.
scholare, and interested membera of the
public with comprehertsive
documentation of buildings, sitas,
structures and objects significant in
American history end the growth and
development of the built environment.

The HABS/HAER, Collections: HARS/
HAER documentetlon 1aually congists
of megpurad drawings. photographs and
wrillen data that provide a datalied
el which raflects a propery's
significance. Meenured drawings and
praperty executed pholographs act as a
form of ingurance wgainat fires and
nalital dinasters by permitting the
repair and. if necesrary, reconatruction
of hisloric strugturas dameged by such
disaslers. Documentation in used to
provide the basis for enforni
pteservalion asements. In addition,
documentalion is often the laat meang of
preservation of a property; when &
property {e 1o be demnolished. ita
documentailon provides fulure
retearchers accees o valuabla
information that gthepwise would be
losL

HABS/HAER documentalion 12
developed in a number of waya. First
and mog? Ltually, the Netdonel Park
Service employe summar dsams of
student arghilects, enginaer, historians
and archilectural hiatorians to devatop
HADS{HAER documentetion undar tha
supervizion of National Park Sarvica
professinnals. Second, the National Park
Service produces HARS/HAER
documentation, in conjunction with
regtaration or other presarvation
trestment, of historic bulldings mansged
by the Netisnal Park Service. Third,

Federal agevicies, pursuani to Sectlon
110{kh) of the Mational Histordc
Freservelion Act, es amanded, regard
those historic propartiag to be
demolished or subatantially aiterad as a
tesult of agency action or assfated
aclion [referred to an miKgstion
projests). Fourth, individuals and
organiZationa prepare documanteton o
HABS/HAER atandards and donate thal
documentalion to tha HABS/HAER
collections. For sach of thasa programs.
different Dogumentation Levela will be
&l

The Standards describe the
fundameantal principles of HABS/HAER
documentation. They are supplemented
by other material describing more
spacific guidelines, such as line weights
for drawlngs, preferred 1echnigues for
architectural photography. and Iormats
[or written data. Thia iechnical
inforenation i found in the HARS/HAER
Procedures Manual.

Thess Guidelines include impartant
informetion about developing
documentation for State or local
archivea, The State Historic
Presarvallon Oficer ar the State library
should be conaultad regarding archival
requiremsnla if the dorumentation wiil
become part of their collections. In
establishing archives, (ha impartant
questions of durability and
reprodusibilily should be considerad in
relation o the purpoaes of the
collection,

Documentation prefared for the
purpose of inclugion in the HAHBS/HARR
collections must meet the ragquirameants
below. The HABS{HAER office of the
Naligral Park Setvica retains the right
to refuae to accept documentatiaon for
inclusion in ke HABSHAER
sollecitona when thal documentation
does not meet HABS/HAER
racuiraments, as apecified below.

Standard & Content

1. Requiramant: Docuymentation shalk
adequately explicate and illusirate what
iz gigpificant or valuable about the
historic building, site. struciure ar object
being documented.

2 Cretarigr Documentation shall meet
one of the following documentation
lavela ta be considered adeguate for -
inclusion in the HABS{HAER
coilectiona,

2. Dotumentetion Level 5

(1] Drawings: a firll set of measured
drawings depicting existing ot histore
conditions,

{2] Photogrephs: photographs with
farge-formal negatives of exterior and
interior views: photocoples with large
formal negatives of select existing
drawings of hiataric views where
evailsble.

(3] Wrilten dala: history and
dezeription,

b. Docamentalion Level [

f1) Drawings: aelect existing drewings,
whete gvailable. shouid be
rhotographed with large-format
negalives or pholographicaily
reproduced on mylar,

12) Phulographs: photographs with
large-format negetives of exterior end

intetior views, or hlatoric visws, where
available,

{3) Written data: history and
description.

&. Dooumentation Level {II;

{1] Brawiags: sketch plan.

(2] Fholagraphe: photegraphs with
large-lotmat negetives of exterior and
inlerigr views,

{3] Written data: architectural data
Forem.

. Documentation Level 1V: HABS/
HAER inventory card,

3, Test inspection of tha
dagumentation by HABS{HAFR staff,

4. Commentary: The HABS/HAER
office retaina the right to refuse to
accept any docementstion on buildings,
aite, siructures or objects lacking
historical significance. Generlly,
butldings, sites, strucluren ar objzcts
must be listed in, or allglble for listing in
the MNational Regigter of Historic Placas
ta ba considered for inclugion in the
HARS/HAER collections,

The king and amaunt of
documentalion should be gppropriate to
tha neture and aignificance of the
buildings, site, atruchirs o ob|set being
documentad. For gxample.
Bocumentation Level | would be
inappropriate for & building that i &
minar element of & historic district,
antable only for streetacape context and
scale. A full sat of measyred drawings
for such a4 minor building would be
expensive and wouid add liule, if any,
information 10 the HABS/HAER
collectlons. Large format photogrephy
[Decumentation Leval W) waoid useally
be adequata ta recned the slgnificanse 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
decumented For example, messured
drawings of Dankmar Adler and Lovia
Sullivan's Audilorium Building in
Chlcega should indicate not only
facades, floor ptans end sections. but
alzo |he innovativa structural and
mechanical systerns (hat wem
[ncorporatad n that butlding. Large
format photography of Gunstan Hatl in
Fairfax County, Virg/nia, to take anothar
example, should clearly show Willinm
Buckland's hend-carved maoldings in the
Palladian Raom. as well as other views,

HABS/HAER documenlatioy iv
uzually in the form of measured
drawings, photographs. and written
data. While the criteris in this section
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have addressed enly thede madia.
decumenlalion need not be limited to
them. Other media, auch ae fiims of
industrial processes can and have been
used to document historic bueildings,
aitza. struchures of objects, if other
medie 2ra to be usad, the HABRS/HAER
olfice should be conlacied belere
recording.

The aetual selection of the
appropriate documentation levet will
vary. a8 discussed bove. For miligalion
dgoumentetign projecta. this levet with
be selected by tha National Park Service
Regions| Oifige snd commumeated wo
the sgency respanzible for cotapleting
1he documentation, Generally, Level |
dugumentetian is required for nationaily
sigmificent buildings and sicuctures,
dafined za Nalione! Hisrorie Landmarks
and the primary histarie unilg of the
Mational Park Service.

On oegasion, feclors other than
sigmficance will dictate the eelection of
enather tevel of documentarion. Fyr
exampte, il a rehabilitatian of 8 properly
is planned, the ¢wner may wish 1o have
& full met of as-built drawings, aven
though the significence may indicate
Leve! {i docymantaton,

HABS Level | measured drawings
usuzlly depict existing conditions
through the use of u wite plan, oy
plans, slevalions. seclions and
conatruction detaily. HAER Level |
measuted drawings wilt lreguantly
depict origing! conditions where
adequate historicel material exisls, 5o
ay to illustreta manufachiing or
ERZINSETING PIACANHEE,

Leve! H documentation differs from
Lavel L by nubstivuting capies of exigting
drawinga, cither ariginzl or sHeration
drawings. lor recenlly exacutad
mensured drawiage. If thin ig donra. the
deawings musl mee! HABS/HAER
tequiraments-autiined below. While
existing drawiags are rarely aa suitable
as s5-built drnwings, they are adquale in
many cases for documentslion purposes,
Only when the desirability of having aa
built drawlngs is claar are Level |
mensured drgwings required in addition
o extsting drawings. i exiating
drawings are hovsed in en acéessible
collection wnd cared for archivaliy. their
reproduction for HABS/HAER may not
be necessery. in other caves, Level !
megeured drewinga are ragulred in the
ahsence of existing drawings.

Level [ documentalion requires &
sketeh plen if it helpa to explain the
structuze, The archilociural date form
ahould supplement the pholographs by
explaining whet is nol readily vizsible,

Level IV documentalion eonsista of
completed HABS/HAER inventary
cards. This level of documentarion,
unlike the other three levels, in carely

considered adegquets documentation for
the HABSTHAER collections but ia
underteken te idantify historic resources
in a giveno area prior to addifional. more
comprehensive documeniation,

Slandard I Quality

1. Requirement: FAABS and HAER
documentziion shalt be prepered
arcurztely from teliahle caurces with
limitations clearly stated to permit
widependent verification of infarmation,

2. Crregpio: For all levels of
documentalion, the following quaiity
slandards sheil be mat:

a. Mezeured drawings: Measured
drawings shall be produced fram
recarded. accurale measurements.
Partions of the building thet were ngt
weceyaible for messirement should not
be drawn on the measured drawlngs.
tut clearly labeled &8 nol accessible or
drawn [rom available construciion
grawings and other sources snd so
wdertified, Mo parl of the measured
drawings sheli be produced fram
hypothesla oF non-messurament related
e&livilies, Documentalion Level
measured drawings shail be
accompanied by e set of field natabooks
in which the measurements were fizal
recorded. Other drawings. prepared for
Documentabion Levels H and UL, shall
include @ siatement describing where
the original drawinge are loceied.

b. Large format pho:oﬁnpha: Lorgs
lermat photographe shall cleary depict
the appearance of the property snd
areas of significance of the recorded
building, 4ile. siructure or objecl, Each
view shai| be perapsclive-cotracled and
fally caprioned,

c. Written history: Writter history and
description for Documentation Levels §
and 1F shall e based on primary sources
1o the grezteat extent possible, For,
Levels H and IV, secondary sources
may provide dequale information: if
not, primary research will be neceatary,
& frank azsessment of the tatiability snd
limttations of saurces shall be included,
Within the wrilten higloty. slalements
shall be faotrated ga 1o their sourcea,
whare 2ppropriate. The written dela
shall include a methodolegy section
specifying name of researcher. date of
research, sources searched, and
limitatang of the projecl.

3, Test: Inspection of the
documentation by HADS/HAER siafl.

4. Commentary: Tha refiability of the
HABS/HAER collectiona depends on
documentzlion of high quality. Quality
iz nat something thet can be easily
preacribed or guantifiad, but it derives
from & process in which thoroughness
and sccurgcy play a lerge part. The
principle of inde peadent vesificalion
HABS/HAER decumentalion is critical
10 the HABS/HAER collections,

Standerd Hi; Metarialy

1. Requirament: HABS and HAER
decumentation shell be prepurad ot
materigls ihat ere readily reproducitle
lor ease of eocess: durable for long
storage; and in standerd sizes for 2ase
ol handllng

2. Criteria: Por all levely of
decumentation, the following material
stendards shall be met:

a. Weasured Drawings:

Razdily Reprodutcible: [nk on
iranslucent matarial,

Brurgbla: ink on archivally stable
melzrials

Standard Sizes: Two sizes: 1F = 247
of 34 % 38",

b. Large Format Pholographs:

Readily Repragucibie: Prints shall
accompuny Bl negatives.

Durable: Phalography must be
archivally procesaed end stored,
Megetives are required on dalety film
only. Restn-coated paper is not
asceptad. Color photography i3 oot
&cceptable

Srendard Sizen: Three sizes. 4 X 5.5
-

& Writler History and Descripiton:

Regdily Reproducidle: Clean copy for

xewxi.uq{ .
Durable: Archival bond reguived.

Standard Sizen: B¥ » 117,

d. Fiald Records:

Readily Reproducible: Field
nelebooks may be xeroxed. Phote
identification sheet will acegmpany 35
mm negdatives end contact gheeis

Durgble: No reguirement.

Standerd Sizen: Only requirement is
that they can be mede to fit into 8 9% X
12" erchivel folding file,

3. Test: Inppecilon of the
documentation by HABS/HAER siatf,

§. Commentary: All HABS/HAER
racords are intanded for reprodustion:
spme 20.000 HABS/HAER reconds ata
reproducad each year by the Lebrary of
Congteas. Although field racords ere not
irthended for quality repraduction, it is
intended that they ba vaed to
supplement the lagmel documentation,
The bazic durability petformence
stendard for HABS/HAER recorde is 500
yeera. {nk on mylar is believed to meet
this standard. while color photography,
for sxample, does not. Fleld records do
not meat thls archival standacd, but are
maintained in the HABSG/HAER
collaciions as & contiesly tothe
collagtion user,

Stzndard 1V: Prespntation

i. Reguiremani: HABS and HAER
documentation shell be cleerly and
concisely produced.

& Criterie: For levels of
dosumentation as indizsted below, the
lollewing standards for presentation
will be ugad: —

8. Measured Drawings: Levet I
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measured drawings will be latlered
mechanically (1.a., Lacay or similar] oz in
& handprinted squivalant atyls.
Adequate dimensions shall be included
on el] aheets. Level I skeich plans
shotld be neat end ondary,

b, Large format photogtaghs: Level 1
photegrepha sksll inciude doplicate
photegraphs that inglude a acale, Lave)
Il and LI pholographs shill include. at &
mitimum, at leas! one pholograph with
a scale. usually of the principsl facads.

. Wrilten history and description:
Crata ahall be typewritian on bond,
following accepted ruled of grammar.

1. Fesr: Inspecilon of the
dogurnentation by HABS/HAER staff,

Architecture! and Engineering
Documernioiion Prepared far Giter
Purposes

Where g preservation plapsing
ProCesd is in uda, srchitectursl and
srgineering documentation, like olhar
irealment sctivities, ars uwndsrtaken to
achieve the gnals idenillfied by the
pteservation planning process.
Documentation i deliberately selacted
82 3 treatment for properties evaluated
at significant, and Lhe development of
the decumentation program for a
property follows from the planning
chjecilves. Documentation efforts fomna
an the significant characieriatics of Lhe

property. es defined in the praviously
completad svaluation, The selection of 2
level of documentation and the
docomentation techniguens [maasyred
drawings, photography, etc) {s based on
the significance of the property and the
management needs for which the
docymentation is being performmed. For
example. the kind and level of
fotumentalion requited to record a
histotie property for easement purposes
may he less detajled than that required
g9 ntitigation prior to destructian of the
property. In the former case, eszential
docymentation might be limited tg the
poctions of the property contralled by
the zagement. for example, exterior
{acades: while in the [gtter case,
significant interior atchiteenral features
and non-visible structural details would
aisn be documented.

The principles and conlent of the
HABS/HAER ¢riterie may be used for
guitance in creating documantatlon
reguirements for othar archives. Levels
of documantation and the durability and
sizes of decumentallon may vary
cepending on the intended use 2nd the
tepositnry. Accuracy ol dpsumentation
should ba controlled hy aasessing the
relighility of all sources and making that
assessment available in the erchival
recard; by describing the llmitations af
the infarmmation gvailable from research

and physical examination of the
property; and by retaiging tha primary
data [field maasurements end
notabookn) from which the archival
vacord win proeduced. eefulness of tha
documentation products depands on
preparing the documentation an durable
matearizls that are able (o withetand
hendling and repraduction, and in sizes
that cae be stored and reproduced
wilhout demage.

Recommendsd Saurres af Teehnica!
Leforepeation

Racarding Hitlaric Buildiags. Hatlay |.
McKen, Governmant Frinting Offce. 1670,
Wasahington, D.C. Availabla through the
Superintendent of Documenty. (1.5
Governmend Frinting Office, Washlngton,
0.4 2. GRO number 02 4-X5-0235-4.

AABS/HAER Frocedures Manual, Hixtgrie
Auterican Buildings SurveyfHlunaric
American Englnesring Racord. Natansl Patk
Service, 184), Waahinglan, D.C.

Fhotagremmeinic Recording of Cuiture!
Rascurces. Parry B Burchers. Technical
Presgrvation Services, .5 Departmenl of the
intariar, 1977, Washinton, D.C,

Aectifisd Phatography and Phote Drawings
for Higtoria Preservation. | Henry Chambar.
Technical Pregervation Sarvcss. 1.8,
Department of the {ndenor. 1975, Warhington
0
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INTRODUCTION
TG ADMEASUREMENT

Admeasorement of 2 vessel is defined as
the process of measuring a vessel's huil
{and selecied superstruciure spaces} for
purposes of official record and calculation
of displacement and/or cargo camying
capacity. Because huils are non-rectilinear
shapes, rules have been established which
specify whai measurements shouid be
made and where they are o be Llaken on a
hull. These mles also establish
measuremenis and formulas for
approximating the volume of 2 hull and its
cargo capacity. These rules have changed
from time to time, so it i imponant o
know what rules were in force at what
times in order to interpret “register
dimensions” found in official records. It is
2150 Impornant 1o realize that “register
dimensions” beat no relationship 10 what is
comrnonly meanl by length, Greadth, depth
or tonnage. Laymen usually misunderstand
such terms o mean overall length, width,
height, and total weight of the vessel (as
opposed t© weight of cargo carried).
Register dimensions also are not the same
as "lofting dimensions" used for
CONStrIcHon,

This section is not intended to be a
comprehensive treatment of the subject of
admeasurement, the history of its rules, or
the rules currentiy in force. However,
some insights will be given in these areas
which should help vessel recorders
understand what may be meand by terms
such as "length” of 2 vessel, and poimt
users o respurces for further exploration
of the topic if more information is desired.

In the late 18th cenmry, mies for
measuring vessels and caiculating
displacement and tonnage 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 mles 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 acrual lowal weight. It is now
usuaily a term employed only for naval
vessels.

Delermination of tonnage was inporiant,
because the cost of huilding a ship was
usually based on i, as were porl fees, or
what a shipbreaker would pay an owner o
scrap & vessel, Vessel owners are
interesied in lower tonnage to displacement
ratios when shipbuilding costs, taxes, and
porl fees are keyed to tonnage figures.
However, a high cargo capacity io
displacement ratio is attractive, since this
means more cargo can be transported fot a
given weight of vessel purchased and
propelied through the water. In 1694, an
act of Parliament in London, England,
formalized the [irst simple tonnege rules
which treated a vessel as if it were 2 box.
The formuiz was modified in 1720 and in
1774 1o take into account ships’ very
un-boxiike shape. The formula applied w
both naval and civilian vessels, In 1800,
British Tonnage stiill differed from
American Custom House Tonnage, which
differed further from Carpenler’s Tonnage
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{a builder’'s formula atso known as
Builder’s Old Measurement). In 1799,
American Customs House lonnage was set
down by Joshua Humphrey as follows:

Customs House Measorements of Ships &
Other Yesscis

To asceriain the tomnage of amy Ship or
Vessel the Surveyor or such other person as
shall be appoinmied by the Collector of the
District 1o measure the same, shall if the satd
Ship or Vessel be double decked take the
length thereaf from the fore pan of the main
stem Lo the after pan of the stempost, above
ke apper deok fa nrzight line meaparement,
not made along the deck sweep], the breadth
thereof at the broadest part above the main
wales, half of which breadeh shail be
aocounted the depth of such Viessel, & shall
then deducs from the length three fifths of the
breadth--Multiply the remainder by the
breadth & the product by the depth, & shafl
divide this last product by 95 [a deadrise
facror added 1o allow for the angle of the
batiom as opposed 1o a fat bottom]. [Thhe
quotient whereo! shall be decmed the true
eontents of ionnage of such Ship or
Vessel--and if such Ship or Vessel be single
decked the said Surveyor or other person shall
iake the longth & breadih as above directed in
Tespect {0 a double ducked Ship or Vessel
Shall deduct from the said length three fifihs
of the braadth, and taking the depih from the
underside of the deck plank to the cetiings in
the hoid, shall mmltiply & divide as aforesaid,
and the guoticn: shall be deemed the wnnage
of such Ship or Vessel. March 2nd, 1799,

Put mathematically,

tonnage = {L - 3/5B) x (B x 1/2H)
95

and D = 1/2B, where L. = fength, B =
breadth, and I3 = depth as Humphrey
specifies above.

British tonnage at one point was calculated
by the formuila

tonnage = L x {B x 1/2B)
94

where L = payable length of a vessel's
keel {not length of deck), and B =
vessel’s extreme breadth. American
Carpenter’s tonnage differed from the
British tonnage formuia only in using a
denominator of 95 instead of 94. The
denomingtor of the tonnage fraction is &
quick way to dissinguish between
American and British tonnage figures.

Humphrey's formula held sway until
British tonnage rules underwent major
changes in 1836. At this point, American
nules adopted some of the British changes.
Builder's Oid Measure saw use into the
18603, Prior to 1864 in the United States,
register tonnage was an estimate of a
vessel’s internal volume from which ¢argo
capacity was deduced. Following changes
to British ruies in 1863, a2n act of
Congress passed May 2, 1864, revised the
tonnage formula to more closely determine
a ship’s cargo capacity, Under the pew
rules, a given ship might have as little as
one-half the tonnage calculated under the
old formuia. The definition of a ton jtself
underwent many changes. Seawater weighs
approximately one ton for every 35 cubic
feer. However, a cargo ton was a unit of
volume as opposed to weight. Originally 1t
was equivalent to 60 cubic feet, derived
from the volume of & "tunne” or cask of
Bordeaux wine. Later, a ton of 100 cubic
feet was adopted.

Dimensions themnselves were recorded
differemly at various times. Prior to the
latter half of the 1%th centary, if & vessel’s
official lenpth 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 feet.

Recorders will encounter the werns "gross
tonnage” and "net fonnage” in records and
histories. Gross tonnage usually is the sum
of a vessel’s cargo space and the space
devoted 10 living quarters and stowage for
the crew. Net tonnage is the carga
capacity of the vessel alone. A vessel's
draft is also different from her depth.
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 been subject to manipulation by
formula. Depth, like tonnage, doesn’t
change whether a vessel is ioaded or not.
As a point of deparure, "depth” (i.¢.,
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 1o this dimension if it is
delermined by a formula. (In other words,
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 Lloyd’s of other authorites
for building or classing vesscls. 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
length, breadth, depth, and tennage for
historic vessels.

NOTES

! Joshua Humphrey, "Custom House
Measurements of Ships & Qther Vessels, March 2,
1799" AMs notcbook by Hutnpitrey, Drear
Collection, Historical Society of Penngylvania,
Philalelphia.

SUGGESTED READING

Burean of Navigation, Depanment of Commerce,
Measurement of Vessels: Repulations
Interpreting Laws Reloting to Admeasurement
of Vemsgls, Together with the Laws of the
United States and the Suer Canal Regulations.
Washington, D.C.: Government Printing
Oifice, 1915,

The Mariner's Mirror {(guarterly British
publication). Articles on aspects of tonnage
may be found in issuwes listed below;

American mles: Vol. 53, 260
Divisor of 94: Vol. 43, 343-343
Yol. ¢4, 161-i64, 257-258
Yal. 45, 83-84
New ang old rujes: Yol, 47, 9-10
Shipbuilders’ tonnage: Vel. 52, 336 fE

Read, Samuel. "Investigations and Observations
With Reference to the Laws for the
Measurement of the Tannage of Shipping, ™
Transacitons of the Institution of Naval
Architecrs, Yol. 1, 1860: 121-127,

Riichic, loseph H. "Introduction wo Lioyd's Revised
Rules,” Transacrions of the institurion of
Naval Architeces, Yol 4, 1863 289-302.

The Fransactions of the Institurion of Naval
Architecis is a British publication. Se also the
Sociery of Maval Architects and Marine Enginéers:
Transactions (New York, N.Y.) for amicles on
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American admeasurement and torgage. For cdrrent
regulations covering vessel repistration and
admeasorement, see Title 46 of the Code of Federal
Regulations, Subchapter G, Documentation and
Measurement of Vessels. Capies 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 2 single volume). Pan 89 covers
admeasurement while pans 67-68 cover
documenlation {for registration). Queslions
regarding present admeasurement praciices should
be addressed to a lacal Marine Safety Office or
Maripe Inspection Office of the United States Coast
Guard.
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BASIC TRIGONOMETRIC and GEOMETRIC FORMULAS
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OBLIQUE TRIANGLES
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CHART OF AMERICAN SHIP TYPES
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Adapted from "Comparative Analysis Table or "Pamily Tree" of American Ship Types™ in A.C. Hardy,
American Ship Types: A Review of the Work, Charncreristics, end Construesion of Ship Types Peculiar lo_the
Warters of the North American Continenr. New York, N.Y.: D). Van Nostrand Company, 1927. Frontisplece.
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49,19

SOME BASIC SAILING SHIP RIGS

KEY to SAILS
1. Flying Jib 1B.
2. .Jib 15,
3., Foretopmast-staysail 20.
1, Foresail 21.
5. Mainsail 22.
6, Cross—jacksail 23,
7. Spanker 24,
8., Lugsail 25,
9. FPFore-topsail 26,
10. Main-topsail 27.
11. Mizzen-topsail 28.
12. Fore gaff-topsail 28,
13. Main gaff-topsail 30.
14, Main topmast staysail 31.
15. Mizzen topmast staysail 32,
16. Lower fore-topsail 33.
17. Lower main-topsail 34,

Lower mizzen-topsail
Upper fore-topsail
Upper main-topsail

Upper mizzen-topsail
Fore topgallant sail
Main topgallant sail
Kizzen topgallant sail
Fore royal

Main royal

Mizzen royal

Main skysail

Main topaallant staysail
Mizzen topgallant staysail
Jib topsail
Fore-trysail

Staysail

Gaff-topsail

35, Main royal staysail

; 7~V
43,4

1“

et | I .—-'l—-- fd

‘\ -'f...t\-;u.._ il VN, -

LS

FOLL-RIGGED SHIF

Momenclature and iflustrations of vigs based on Gardoer D. Hiscox, M.E.. Mechanical Movements, Powers, ond

Devices, New York: The Norman W, Henley 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 mases.]

BARKEMTIHE
{3ome examples had 4, 5 and & masts)
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CAT-BOAT
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COMMON KNOTS

Clove Hitch Half-hicch Timber H'kch

Square or Reef Knot Stevedore Knot

Bomline Knot Carrick Bend

womenciatere and illusiratons of knots based on Gardner . Hiscox, M.E., Mechanical Movements, Powers, and
Devices. New York: The Nomman W, Henley Publishing Co |, 1915, Sec_ (0, Navipation and Roads, pp. 205-210.



4.9.20 Appendices

Overhand Knot Figure Eight Knot Boat Knot

cheet Bend and Toggle Sheet Bend [(Weaver®s Knot)

Double Knot Blackwall Tackle Hitch

Fisherman's Bend Hitch Rourd Turn and Half Hiteb



Appendices : 4.9.27

How {0 Compute

UTM GRID REFERENCE NUMBERS

The UTM (Usniversal 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
advantages over the Geographic
Coordinate System (latitude/longitude),
particularly in werms of speed and
precision, and in the vuse of linear, metric
umts of measure, as opposed 10 the
convoluted deprees, minutes and seconds
of the geopgraphic system. UTM involves
no complex peometric constructions, and
10 its simplest application, requires only a
straightedge, a "coordinale counier” {see
p. 4.9.29), and a sharp hard-lead pencil as
working tools. {The coordinate connter is
a square frostcd overiay with the
appropnate scales to maich the various
United Stawes Geelogical 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 guadrangle
maps published since 1950, and all
pnblished since 1959, have these ticks. I
no USGS map with UTM ticks exists for
your location, or the map has not been
updated sinee 1950, this fact should be
noied and extra attention given to the
location map for your panicular site or
straocture.

In the UTM system, the eanh is divided
into 60 "zones" running north and south,
each 6 degrees wide, resembling the lunes

in a beach ball, Each zone is numbered
{most of the United States is in zones 10
through 19), bepmnniog at the 180 degree
meridian near the International Date Line.
On a map, each zone is flattened, and a
square grid is superimposed upon it. The
grid is marked off in merers, and any pomt
in the zone may be referenced by citing its
zone nnmber, its distance from the central
meridian of the zone {"easting"), and its
distance north from the equator
("northing"}. These three fipures in the
format beiow

zone numbet. easting. northing

make up a complete “UTM grid reference”
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 lings
to the point. This requires the following:

A, A flat work surface on which the
map may be spread out in full,

B A straightedge {ordinary rulers may
not be guite straight) long enough
to reach completely across the map-
-generally 30 to 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.

Structures need only be ideniified by one
reference; for linear routes, such as canals
or railroads, references for the end points
should be given. For each poim o be
measured, follow these sieps:

Al Ientify the point in quesnon on the
mag.
B, Draw a }ine from the top of the

map to the bottom, connecting the
UTM ticks divectly west of the
poini, i.e.wilth the highest easting
value less than that of the peint.
{Be sure the tick marks are marked
with the same melric easting
coordisate number. )

C. Draw a line from the lefi to the
right side of the 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 tine will inwersect Lhe previous
line somewhat to Lhe 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 eastiug and ronhing
values giveu at the map ticks
through which the lines have been
drawn.

L

Locate the L-shaped scale on the
coordinale counter which matches
that of the map (usually 1:24,000

for 7.5 minute UUSGS quads}. Align
the counter so tixt

1 The side of the scale rhat
reads from right-to-lett lies
along the east-west line.

2. The side of the scale that
reads from the lef-to-right
passcs directly up Lhrough
the point.

Check Lhe alignment 1o be sure it is
precise.

G. Read the coordinate counter scales,
right-to-left for ¢asting (o 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 figures for accuracy by
remeasuring.

I Be sure that the correct format is
observed:

Zone number.easting nonbing
(2 digits). (6 digits). (7 digis}

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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UTM COORDINATE COUNTER

{mylar copy included in field kit)
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Section 5
FIELD REPORTS




Field Reporis : 5.1.1

WHAT TO CONSIDER

General Remarks, The field repor is
intended te 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 accoumt of the
context and paraneters within which your
work was performed, so they will know
how much weight o give the various
efforts expended in the project. The chief
COTICEP! In preparing such a report is to
document not enly what vou did, but also
what you didn’t do, especially when the
actual conrse of your project took a
directien different trom what might
nermally or ideally have been expected, or
when changes occurred in your planned
goals, methods, and products. The field
report may have more than one author,
especially when different disciplines are
invelved, and it may have to be finally
polled rogether by the project manager
afler the project has been completed. Such
reports done for HAER projects shouid be
included with the field records for
tranamittal to the Library of Congress.

Some recorders may fiel that an "open
confession” of what they did and didn't do
threatens to vndermine the acceplance and
appreciation of their work. They suspect it
Mmeans raising issues of answering
questions they may wish had not been
asked. Nothing could he further from the
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, as well as
users who have paid for copies, really

should know what material has been
covered and what has been omitted. When
henest project information is provided, it
has the effect of making even amateur
work valuable. Some documentalion of a
vessel, eéven amatenr, s better than none.
However, if you do not provide a user
something with which o 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 siteations and
condilions occur on even professionally
run prejects that make Lthe documentarion
produced less than ideal, and users can
sympathize with and make due allowance
for problems when they are informed what
the problems are. This applies from giving
"4+ " 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 required mintimum or
maximum length for the field report. It
should be to the point, but thoroughness
shouid not be sacrificed for brevity. [t is
nol necessary w go into the smallest
details ahout 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 building a replica? for
personal interesi? for (rning 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} anil what is their interest in the
project? What field 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
model 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
usefuiness did each bring to the project?
While a project run by shipwrights and
naval architects will have a high level of
credibilty avtomaticatly ascribed to it, this
does not mean that a team staffed by astute
amateurs cannot mrn out excelient work. If
a team’s accomplishments are within its
expertise, there is no reason not (o trust i
work, as far as it goes. The point is to
deline that expertise.

Histary, Did your project or project
historian develop a research plan? What
was it 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 1o hapdie?
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
consulted? (include locations, names).
What "dead ends” did you lind? Were any
sources (owners, oral sources)
ufcooperative or excepiionally heipful and
knowledgeabie? What reasonabie tines of

inquiry were you unable to follow up on?
Why? {Time, ravei, experiise, or ocutside
of project goals?)

Fororal Photography. Who selected the
views to be taken by the photographer{s)?
What criteria were being used? Were there
any problems encountered, or conditions
ihat prevented (he making of cerain
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
estimates? What assumptions did you
make, and what were the bases of your
decisions to use them? How well did your
tield work plot out at the drawing hoard?
Did you man into any significant probiems
{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 2 cgriain 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 z futurc researcher find
information zhout the omissicns in the
field notes and photos or not? What
technical expentise 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
informaiion, and how reliabie was it? (Did
you include copies in the field notes?}
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Case Studies - 6.1.1

CASE STUDIES

This section of the guidelines is intended
lo be a scparate, ongoing accumnulagion of
pamphlets developed from HAER project
field reports or included from other
sources, Cerlain case studies may not be
available from the HAER offiee or
published as part of these guidelines due o
their authors™ desire io tetain copyright
ownership. In these cases, references will
be given to which one may write for
copies, The list of availabie or
conermplated case studies listed below
concentraies 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
notified of useful case studies from other
sources; this will benefil other users of the
puidelines.

1) Case Study IIl "Lines Taken from a
Vessel Too Large to be Leveled or
Moved," by Samuel F. Manning

2} Case Study IV "Lines from a Model,"
by Samuel F. Manning

The above swudies are part of the drafl
Guidelines for Documentation prodnced by
the Standards Committze of the Maritiime
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-Wawora

Recording Project, HAER No.
WA-14)

4)  Documenting a Vessel Which is to be
Destroyed (pending field report from
HAER-Louise Travers Recording
Project, HAER No. MA-55)

5) Lifting Lines from Inside a Floating,
Single-Hulled Vessel (pending field
report from HAER-Bafelutha
Recording Project, HAER No. CA-54)

6} Lifting Lines from Outside a Floating
Wooden Vessel (pending Deld reporn
from HAER-Leftie 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
docurmentation of the following vessels:

Schooner Wawona, HAER No. WA-12
Ship Balciutha, HAER No. CA-54
Ferry Eureka, HAER No. CA-59
Two-sall Bateau E.C. Collier,

HAER No. MD-77
Ship Fails of Clyde, HAER No. HI-7
Pilot Schooner Afabama,

HAER No. MA-64
Schooner Lettie G, Howard,

HAER No. NY-206
Paddle-wheel Sieamer Ticonderoga,

HAER No. VT-14
Bow of the Snow Squal!,

HAER Na. ME-7



6.1.2 Case Studies




