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LUMBER, SHIP AND BOAT CONSTRUCT1
CEDAR, MAHOGANY, AND DOUGLAS FIR
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roved for use by all Departments and Agencies

1. SCOPE

1.1 Scope. This specification covers high quality lumber of Port Orford
cedar, Alaska yellow cedar, Douglas fir, and the species commercially known as
mahogany, suitable for ship and boat construction.

1.2 Classification. Lumber shall be of the following types and classes,
as specified (see 6.2.1):

Type I - Cedar
Type 11 = Mahogany
Type III - Douglas fir

Grade A - Bending quality, best appearance
Crade B - High strength, good appearance

2.1.1 Specifications and standards. The following specifications and stan-—
dards form a part of this specification to the extent specified herein. Unless
otherwise specified, the issues of these documents shall be those listed in the
issue of the Department of Defense Ind ¢ Specificarions and Standards (DoDISS)

aéx ©Of oSpeciilcatlolls a
and supplement thereto, cited in the solicitation.

Beneficial comments (recommendations, additions, deletions) and any pertinent
may be of use in improving this document should be addressed to:
Naval Sea Systems Command, SEA 5523, Department of the Navy,

data which
Cammander

(U0 -3 8 LA 5

Washington, DC 20362-5101 by using the self-addressed Standardization Document
lmprovement Proposal (DD Form 1426) appearing at the end of this document or
by letter.

AMSC N/A FSC 5510
DISTRIBUTION STATEMENT A Approved for public release; distribution unlimited
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SPECIFICATIONS
FEDERAL
TT-P-320 - Pigment, Aluminum: Powder and Paste for Paint.

TT-V=-119 - Varnish, Spar, Phenclic-Resin.

ARY
MIL-L-14362 - Lumber: Unitizing and Loading of.
STANDARDS
MILITARY

MIL-STD-105 = Sampling Procedures and Tables for Inspection
by Attributes.

T LV

MIL-5TD-129 - Marking for Shipment and Storage.

(Copies of specifications and standards required by contractors in connec-
tion with specific acquisition functions should be obtained from the contracting

activity or as directed by the contracting activity.)

2 2 Other publications The following documents form a part of this speci-
ed herein Unless otherwise specified the issues
issue of the

ments which is current on the date of the solicitation.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
D 607 =~ Standard Specification for Wet Ground Mica Pigments.

/. n 1 . 3\
\vov aGOPLEO)

D 2016 = Standard Test Methods for Moisture Content of Wood.
(DoD adaopted)

D 2395 - Standard Test Methods for Specific Gravity of Wood

and Wood-Base Materials.

(Application for copies should be addressed to the American Society for

Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

WEST COAST LUMBER INSPECTION BRUREAU (WCLIR)
West Coast Lumber-Standard Grading Rules for Dougl Fir

10
e it “e-=

d as s
Western Hemlock, Western Red Cedar, White Fir and Sitka Spruce.

(Application for copies should be addressed to West Coast Lumber Inspection
9 o

Bureau, 6890 S.W. Varns Street, P.O. Box 23145, Portland, OR 97223.)
(Nongovernment standards and other publications are mormally available

from the organizations which prepare or which distribute the documents, These

documents also may be available in or through libraries or other informational

services.)
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2.3 Order of precedence. In the event of a conflict between the text o
this specification and the references cited herein (except for associated det
specifications, specification sheets or MS standards
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3. REQUIREMENTS

3.1 Material. When specified in the contract or order, a certificate of
compliance shall be prepared (see 6.2.2).

3.1.1 TIype I. Cedar lumber shall be Port Orford cedar (Chamaecypa>i-
lawsoniana) or Alaska yellow cedar (Chamaecyparis nootkatensis), as specified
(see 6.2.1 and 6.8). Port Orford cedar is grown in southwest Oregon to northwest

California. Alaska yellow cedar is grown in the Pacific coast region from south-
east Alaska, British Columbia, Washington, Oregon, and northwest California.
ilippi
cie
mactophylla or Sw o In
America, and South fied (see 6.2.1). African mahozanv shall
be of the species Khava ivorensis or Khaya senegalensis grown in West Africa.
Philippine mahogany shall be the dark red lauan species, Shorea polysperma
(tanguile), Shorea negrosensis, (red lauan), and Shorea agsaboensis (tianong)
grown in the Philippine Islands (see 6.8).

aa

3.1.3 Type 11l. Douglas fir lumber shall be of the species Pseudotsuga
menziesii of the type grown in the coast region of California, Oregon, Washington
in the United States and in British Columbia and Alberta in Canada (see 6.8).

3.2 Dimensions. Lumber shall be manufactured to the dimensions specified
(see 6.2.1). The lumber shall have parallel edges and faces, cross sectiouns
rectangular, and ends trimmed square.

2 Bot or, Unlegs otherwise :hnrifiod (see b. ?-l\ rouch and

ceL2ilicC s Pe2sLe 2 198

orm to the dimension tolerances specified in the WCLIB

1
i

full sawn lumb
grading rules.

3.2.2 Surfaced lumber. Unless otherwise specified (see 6.2.1), surfaced
lumber shall conform to dimension tolerance requirements for finish lumber in

WCLIB grading rules.

3.3 End coatings. The s of
two coats of aluminum or mica paint, the first coat to be applied within 24 hours
after sawing. Aluminum paint shall consist of 2 pounds of aluminum powder paste
conforming to type II, class B of TT-P-320 and 1 gallon of phenolic varnish con-
forming to TT-V-119. Mica paint shall consist of 2 pounds of mica conforming to

(]

ends of each piece of lumber shall be painted with

ASTM D 607 and 1 gallon of phenolic varnish contormlng to TT-V-119. A drying

“ £ 01y - _ 11 Y e L £ ome s les Lo o e A annae A alernenata
interval of 24 hours shall elapse verore dpplyLug a 5eCoNnd COlal. all diilciiiacc
end coating may be any commercial end coating satisfactory to the contracting
activity.
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3.4 Specific gravity. The purpose of this requirement is to eliminate
exceptionally lightweight pieces. This shall normally be determined by the usual
practice of comparing the weight of several pieces of like size. Pieces with a
specific gravity of less than 0.40 (25 pounds per cubic foot (1b/ft3)) for cedar
or less than 0.45 (28 1b/ftJ) for mahogany or Douglas fir, based on oven-dry

weight and oven-dry volume, shall not be accepted. In controversial cases the
specific gravity shall be determined in accordance with 4.5.2.

3.5 Lumber characteristics and defects. Except as specified in table I,
lumber shall be free of the following defects: decay, sapwood, knots, holes,
checks, cross breaks, gum spots and streaks, excessive slope of grain, abnormal
lightness, insect attack, excessive moisture, pith, splits, shakes, stain, wane,
warp, chipped grain, loosened grain, raised grain, torn grain, skips, bark or
pitch pockets, worm holes, pitch streaks, swirl figures, rough edges, and varia-

tamg 1in acyd -

- o Vo
LLUIIS 11 dDawl ‘5.

TABLE 1. Maximum allowable dgfe_ggséi/

Defect Grade A Grade B
Checks 2 "small" per 4 ft? 4 “small" per 4 ft?
(seasoning) of face side of face side
4 "small" per 4 f£t2 4 "small" per &4 ftr2
of reverse side of reverse side
Knots (only 1/2 inch diameter or 1/2 1/2 inch diameter or 1/2
sound and inch sum?of diameters inch sum of diameters
watertight per 8 ft< of face side per 4 ft* of face side
allowed) 1/2 inch diameter or 1 inch 3/4 inch diameter or 1 inch
sum of diameters per 8 ft?2 sum of diameters per 4 ft2
of reverse side. of reverse side
Slope of grain 1 in 15 1 in 12
(maximum slope)
Pitch, gum, or 1 "very small" per &4 ft2Z of | 2 “very small™ per 4 ft2 of
bark pockets face side face side
1 "swall" or equivalent per 2 "small" or equivalent per
4 ft2 on reverse side 4 ft2 of reverse side
yy
Bright sapwood 1/8 width of face and 1/2 thickness of edge on which it
appears, at any point
Moisture content 3 4+ 3 percent 2/
Growth rate Not less than 6 annual rings per inch, type I and 111
Not less than 4 annual rings per inch, type II
See footnotes at end of table.

&
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TABLE 1. Maximum allowable defects.ll - Continued

Defect Grade A Grade B
Splits 2 inches long or less, and "'short” in not more than
5 percent of pieces in lot
L
| Wane (maximum) 1/12 of width f face and 1/2 thickness of edge on

"very light" (1/64 inch depth or less)

skips
- n LY RN 1]
Cup very liignt
Pinworm holes 4 per 4 ftz, none through, not more than 2 in
a l-inch diameter circle
Cutouts None permitted
Cut Free of heart center (FOHC)
Unless otherwise specified {see 06.2.1), verticl,
Flar Ar mivad orain 3¢ normittad
LLGL’ vl WLATU ELOLII 4O VC’H.IA\-\-(,U

1/ Defect descriptions such as "very small",

"very light'", aand so forth,

are as defined in the WCLIB Standard Grading Rules.
gj Moisture content is for lumber 4 inches or less in thickness.

3.5.1 The defects permitted in table I shall be so scattered in any one
piece that no combination of them at any one point is more weakening than a
single maximum permissible defect. Except for splits, no open defects shall
extend through the piece.

3.5.2 1Insect attack.
insect attack shall be caus

3.5.3 1

4. QUALITY ASSURANCE

4.1 Responsibility fo

The presence of frass or other indications of active
e for rejection.

htweight, brash lumber shall not be accepted (see 3.
PROVISIONS

r inspection. Unless otherwise specified in the

contract or purchase order,
11 ection requirements
tr

=~ W
=

1nspections are deemed nece
prescribed requirements.

the contractor is responsible for the performance of

as specified herein. Except as otherwise specified
order, the contractor may use his own or any other
narfarmanna Af Fha dnoanantdian ramitdiramante anani{fiaA
PCLLULIH uLo vai -1 .LLIDPC\_L-LUII LC\*U-I-LCI.HCIILE DPC\_L&LCU
by the Government. The Government reserves the right
ctions set forth in the specification where such
ssary to assure supplies and services conform to
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4,1.1 Responsibility for compliance. All items must meet all requirements
of sections 3 and 5. The inspection set forth in this specification shall become
a part of the contractor’s overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve
the contractor of the responsibility of assuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling in quality conformance does not authorize submission of known
defective material, either indicated or actual, nor does it commit the Government

to acceptance of defective material.

4,2 Inspection lot. All lumber of ome type and class which is offered for
212 mnr b e e Al 1T ln mmemcmdAdmemnd A VTt £ me rsemrnngs o~ ~E e O
aeiliver dl Ol LI Odllall LUE CLUILDILIUTITU a LUL 1UL PULPUSCD oL LUDPTLLLULL.

4.2.1 Quantity. The quantity of lumber in the lot shall be determined by
tally, in accordance with commercial practice.

4,3 Sampling for dimensions and moisture content. Sample pieces of lumber
shall be selected at random from each lot in accordance with MIL-STD-105 at
inspection level Il and acceptable quality level (AQL) 4.0 percent defective for

the oxaminatlon and tegts gnecified in 4.4.2 and 4.5.1.

--s rev-eaaSte 228 =222 e tele

4.4 Lot acceptance examination and tests.

5)
<7

4.,4.1 Visual examination. Each piece of lumber in the lot shall be visually
examined to determine compliance with the requirements of this specification for
ananian Anfanta and nhannman dnmant {infontarinn and Aasav Tdcohtnaoce (8ana
DPC\.LCD’ UCTiTLLO )y aQilu aGuUuocCciive VvVl 4LllDT VL AULTOLAGLAVIL Qliu UTwGyoe ~agpii-ucoo AN~ A= - e
shall be determined during the visual examination and questionable pieces shall
be tested in accordance with 4.5.2, 1if necessary. Nonconforming pieces shall be
rejected.

4.4.1.1 Sgecies. Samples of lumber of doubtful species shall be forwarded

to a laboratory designated by the contracting activity for positive identifica-
tion (see 6.8).

4.4.1.2 Slope of grain. Slope of grain shall be measured on each face
and edge independently over a distance sufficient to determine the general
slope. Slight local variations around permissible defects shall be disregarded.

Measurement of knots or holes
W

13N

Kknots or no
— -¢ - W
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4,4.2 Dimensions and moisture content. Each sample piece selected in
accordance with 4.3 shall be examined for conformance to the requirements of
this specification for dimensions and tested for moisture content (see 4.5.1).
Sample pieces which do not meet the requirements shall be rejected. 1If the
number of reject pieces found in any sample exceeds the limits for the AQL

enandifiod 4in 4.1 fAar rhat camnla rha 1atr ranracantad hu rha camnla echall ha
ﬂyc\_.&&.‘.&u a~ Ad v e -~ L “li W p“my‘-c’ LY 1= - L\'rlhocllbc“ UJ LR Y A= Bu.nra.\_ CIG A A LA

rejected. Rejected lots may be resubmitted for examination and tests after all

nonconforming pieces have been removed from the lot.
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4.5 Test methods.

4.5.1 Moisture content. Moisture content shall be determined by one of the
methods described in ASTM D 2016. Electric meters shall be used only if provided

13 ¢h Amemmaa tdanm FantAra ‘n +haec
Witn correction ractors iIor Lnes

ananrinoc
SPTLLTO.

m

4.5.2 Specific gravity. Specific gravity shall be determined by method 1
described in 4.5.2.1 or method 2 specified in 4.5.2.2.

Method 1. Specific gravity is the ratio of the volume below the
e figure 1) to that of the whole piece. This method consists of

(a) From the lumber to be tested, cut a piece about 1 by 1 by
12 inches, with the 12-inch dimension along the grain.

(b) Dry the piece at 212 to 221 degrees Fahrenheit (°F) for
48 hours or until it reaches constant weight.

(e) Quickly dress the piece so that the cross section i

S SR VPN h [ P |
nr ngllUUL Lllt.'. 1€ Lil, an

...... PRt |

am 2
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n

A arntlv 10 3
Lo exactly iV 1in

(d) Mark off the length
to be submerged.

(e) Place the piece carefully in a tall glass container of
water so that the piece floats in an upright position.
Note the waterline to which it sinks, and quickly remove
the piece and mark the waterline (see figure 1).

(f) The average position of the waterline should correspond to
the point halfway between the two edges of the pilece. The
position of the waterline indicates the specific gravity
of the piece on the basis of oven dry weight and volume.
(For example, if the waterline is halfway between the 4

and 5 inch marks, the specific gravity is 0.45.)

a
cr
"

[N
in lanarh
a aCTOgviie

n inches starting at the end that is

The tegt ghall be ne rfov‘med auickly un to the time when th

test shall pe r uickly up to time when
because the oven dry piece will absorb moisture while it i
and marked, particularly after it is placed in the water. When determin
acceptability of suspected material, the required immersion depth may be marked
on the piece before testing.

4.5.2.2 Method 2. The specific grav

5 ravi e
one of the methods specified in ASTM D 2395, using oven dry weight and vol

A [

4.6 Inspection of packaging. Samples packages and packs, and the inspec-
tion of the preservation-packaging, packing and marking for shipment and storage

shall be in accordance with the requirements of section 5 and the documents
specified therein.
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5. P

(The packaging requirements specified herein apply only for direct Govern-
ment acquisition.)

S.1 Packing. The lumber shall be prepared and loaded for shipment in
accordance with the level and method specified (see 6.2.1) in MIL-L-14362.
Rough lumber shall be protected from precipitation and direct sunlight. Surfaced
lumber and dried lumber shall be shipped protected from precipitation and direct
sunlight, and shall be stored under cover at all times.

5.2 Marking. In addition to any special marking (see 6.2.1), shipments
shall be marked in accordance with MIL-STD-129 for carload shipments. Tally
cards shall be conspicuously posted at access entrance ways within the carrier.
The tally cards shall be protected against deterioration and loss.

tended use. Lumber conforming to this specification is intended for
use in construction and repair of naval wood craft. The material is of a quality
suitable for direct use, in full size, without further selection or cutting to
obtain high grade pieces. Although cedar, mahogany, and Douglas fir are all used

in ship and boat work, they are not necessar riily interchangeable. Where drawings
and specifications call for a particular type, that type should be used. In some .
cases, a particular species of cedar or mahogany may be required. It can be '
ordered specifically (see 6.2.1), conforming to the requirements specified herein

for that type.

6.1.1 Grade A. Grade A material is intended for use primarily as hull
planking, decking, and ceiling, especially where forming to sharp curvature is
involved.

6.1.2 Grade B. Grade B material is intended for use as hull planking
and ceiling where stren gth and curvature requirements are less severe and for

structural members such as stringers and beams. The high quality and cost of
these materials makes it inadvisable to use them for non-structural joinery
and cabinetwork. For these uses, standard commercial finish and industrial
grades of lumber are satisfactory and less expensive.

£ b} N2 and o Aa -~
6.2 Ordering data.

6.2.1 Acquisition requirements. Acquisition documents should specify the
following:

(a) Title, number, and date of this specification.
(b) Type grade, and specific species (if necessary)

1
i

(see 1.2, 3.1.1, 3.1.2 and 6.1).
(c) Dimensions and tolerances (see 3.2, 3.2.1, and 3.2.2).
(d) More stringent defect requirements, if required

(see 3.5 and table I).

(e) Grain direction (see table I).

(f) Level and method of packing required (see 5.1).

(g) Special marking required (see 5.2).

(h) Moisture content if other than specified (see table I and 6.7).
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6.2.2 Data requirements. When this specification is used in an acquisi-
tion and data are required to be delivered, the data requirements identified
below shall be developed as specified by an approved Data Item Description (DD
Form 1664) and delivered in accordance with the approved Contract Data Require-
ments List (CDRL), incorporated into the contract. When the provisions of
DoD FAR Supplement, Part 27, Sub-Part 27.475-1 (DD Form 1423) are invoked and
the DD Form 1423 is not used, the data specified below shall be delivered by
the contractor in accordance with the contract or purchase order requirments.
Deliverable data required by this specification are cited in the following

paragraphe.

Paragraph no. Data requirement title Applicable DID no. Option

3.1 Certificate of compliance DI-E-2121 ———

(Data item descriptions related to this specification, and identified in
section 6 will be approved and listed as such in DoD 5010.12-L., AMSDL. Copies
of data item descriptions required by the contractors in connection with specific
acquisition functions should be obtained from the Naval Publications and Forms
Center or as directed by the contracting officer.)

.l The data requirements of 6.2.2 and any task in sections 3, 4, or 5
ecification required to be performed to meet a data requirement may be

6.2,
of this s
waived by the contracting/acquisition activity upon certification by the offeror
that identical data were submitted by the offeror and accepted by the Government

under a previous contract for identical item acquired to this specification.

This does not °PP*J to SPCCif‘" date which may be required for sach contract

regardless of whether an identical item has been supplied previously {(for exampie,
test reports).

2
p

6.3 This specification defines the extent of defects and characteristics
permitted in the poorest pleces of lumber acceptable in each grade.

6.4 Grain direction. The most economical way to order lumber is to specify
flat or mixed grain. Vertical (edge) grain lumber is more expensive and difficult
to obtain and should be used only where this type of grain pattern is specifically

..................... Lramn nwmd 114wy anvnoa

Ucblleﬂ, or wnere DELLCL wear [CBLELdHLC UL LUWC[ DH lhdsc alu Skc;;;us aLiuoo

the board width is required, such as decking.

6.5 Decking. For decking use where the wood surface is exposed, defects
on the wearing surface are undesirable. The material may be ordered with the

following restrictions:

(a) Material should be grade A or B on the reverse side.

(b) The face side and upper half of edges should contain
no defects, except for knots less thar 1/4 inch in
diameter, spaced not closer than 4 feet.

(c) Torn grain and skips in accordance with grade A or B
should be permitted.

(d) Vertical or edge grain may be specified and, in the

case of Douglas fir, it always should be required.
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6.6 Ordering time. Boat and shipping lumber which does not conform to

standard commercial grading rules is manufactured to order, so additional time
may be required for acquisition.

1

6.7 HMoisture content. Lumber over 4 inches in thickness is not normally
. ]
dried and should be specified as "any stage of seasoning." If thicker material
is ordered dried, greatly increased costs and leadtime should be anticipated.

6.8 Identification of species.

6.8.1 Type 1 - cedar. Port Orford cedar has sapwood nearly white to pale
yellowish white which is not clearly distinguishable from the heartwood, and is
readily discerned by the characteristic pungent, ginger-like odor of the freshly
cut surfaces. Alaska yellow cedar has a characteristic odor resembling raw
potatoes. Sapwood is nearly white to yellowish white, heartwood is bright clear
yellow, darkening upon exposure. Growth rings are normally very closely spaced.

6.8.2 Type 11 - mahogany.

[e] " 1 e R S PSR . P B | 2 a L e a3 O s a = N S [T
DeOelnl ine wooas commoIlliy 5S014d 1n tne uniteq otadies 4ds manogany, withn
or without a qualifying term indicating their origin, may be classed in three
commercial groups:

(a) Woods from tropical America consisting of several species of
the botanical genus Swietenia and commercially known simply
as “mahogany'.

(b) A numher of species of the African genuc Khaya, termed
"Khaya'" and frequently called "African mahogany" in the trade.

J= 7

(¢) Various Philippine hardwoods called "Dark Red Philippine
mahogany" in the trade, which belong to the botanical genus
Shorea, principally tanguile and red lauan (S. negrosensis
and S. polysperma).

e ¢color of all these woods co

mnrico hndau of reddish
aiai aces wOOGaS Coprisc

aridus snaues OI redadaisn
brown. Tangile, however, which constitutes the bulk of "Phililippine mahogany,
and some species of khaya, often have a purplish tinge. In "American mahogany"
and to a lesser extent in khaya, the color darkens with prolonged exposure to
light, whereas unstained tangile becomes lighter colored. To observe the
original color, therefore, fresh surfaces should be exposed.

-

ro v

w
<

-

6. R.2.13 A1l tha wonde in thace thraea graiine 11ienally haya intarlankad grain

VeuUs e Fii i LUT WUUUS 41 LUITOT Lt prUUpS USudairiy lilavc 1iLteirlUCREU graill
and are lustrous, which gives quarter—sawed lumber and radially-cut veneer a pro-
nounced ribbon figure; that is, alternating dark and light stripes an inch, more

or less, in width. 1In all of them, the pores can be seen without a magnifying
glass as minute holes on smoothly cut end surfaces and as grooves of varying
lengths on planed longitudinal surfaces. The pores are fairly uniform in size
and fairly evenly distributed on all surfaces.

6.8.2.4 Wood of a light grey or pale brown color is probably not of the
species permitted.

10
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6.8.2.5 Swietenia and khaya have 3 distinctive characteristic in common,
namely, the occurrence of dark amber-colored gum in many of the pores. This
gum can be seen on planed or split longitudinal surfaces without a magnifying

glass, but better with 2 glass, and it distinguishes Swietenia and khaya from
Shorea, in which such gum does not occur.

6.8.2.6 Swietenia and khaya can be distinguished from each other by the
presence in the former, and absence in the latter, of fine, continuous, light-
colored, more or less parallel lines 1/32 to 1/2 inch apart on smoothly cut end-
grain and quarter-sawed surfaces, and slightly to considerably farther apart
on plain-sawed surfaces. Swietenia frequently contains a white deposit in the
pores which is absent in khaya.

....... artly filled with iridescent,
froth~like growth loses". On smoothly cut end surfaces, Shorea
species show more or less broken parallel lines 1/8 inch to several inches apart,
which are readily visible to the naked eye and appear under a lens as rows of
minute openings, smaller than the pores, filled with a white substance.
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6.10 Subject term (key word) listing.

African genus khaya
Alaska yellow

Khaya

Port Orford
Shorea

Wood

6.11 Changes from previous issue. Asterisks are not used in this revision
to identify changes with respect to the previous issue due to the extensiveness
of the changes.

Custodians: Preparing activity:
Army - ME Navy - SH
Navy - SH (Project 5510-0181)

Air Force - 99

Review activity:

NY A nre
Vi T wo

11
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FIGURE 1. Specific gravity.

12
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