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AN-S-65
6 November 19,5
Superseding

. 22 September 1642

ARMY-NAVY AFRONAUTICAL SPECIFICATION
SPRUCE; AIRCRAFT

This specification was approved cn the
above date by joint ection of the War
and Navy Departments for use {n the
procurement of seronautical supplies
and shall become effective immediately
upon issue.

A APPLICABLE SPECIFICATIONS.

i-3. The following epecifications of the issue in effact on date of invitation for
vids shall form a part of thls specification:

A-la. AN Aercnautical Specificaticns.-

AN-W-2 Wood; Method for Xilnm Drying,
AN-¥=-3 wWood; Determination of Moisture Contamt of.
AN-W~i wood; Determination of Speecifics Cravity of.

A-1b, ARC Bulletin.-

ANC-19 wood lircraft Inspection and Fabrication,

8. CRADE AND CORDITION.

B-1. This aspecification pfovides for one grade of Aircraft Spruce.

B-2. Onless otherwise specified, unsurfaced materisl shzl1 be supplied under this
apecification. However, the limitations herein givem, apply to surfaced material and in
the inspection of rough or umsurfaced material the effect of surfacing on the depth and sur-
face measurament of defects and blemishea shall be taken into conaidsration.

c. MATERIAL AND WORXMANSHIP,
C-1. Material.-
C-la. The following speciss of sprucs ars agceptablet
Sitka Spruce (Picea Sitchensis)
Red Epruce (Picea Rubens or Picea Rubra)
white Spruce (Picea Canadensis of Plcea Clauca)

C-2. Vorlmanship.- All details of workmanship shall be in accordance with high
rrade marufacturing practics for aircraft spruce.
D. GEXERAL REQUIREMENTS.

D-1. BSes Bection E.
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E. DETAIL REQUIREMENTS.

F-1. Molsture Content.-' Unless otherwise specified spruce shall be furnished sea-
soned to a moisturs content of not .less than elight or more than 12 percent in individual
pieces. Kiln drying, if done, shall be in accordance with AN-w-2. If air—driad the mater-
1a]1 shall meet the acceptance requirements of Specification AN-W-2 as to moiatura content,
moisture content distrilution and freedom from drying defects, such as warp, surface checks,
end checks, honey comb and case ha.rdaning. o ) L

E-2. Specific Gravity. and Weight per Cubic Foot.- The smpecific gravity shall be'
not less than 0.36 based on weight and volume when oven dry, ar weighta per cubic fcot (inc-
Juding thc moistura) of sea.soned material shall be.not less than:

23’.4 pounds. per cublc foot at & percent molsture ccutént. . U ASU( (
23.6 pounds per cubic foot at 10 percent molsture content, .
23.8 pounds per cubic foot at 12 percent moisture content. ™ ; 2,5' i

24.0 pounds per cubiec foot at 14 percent moisture comtent. =
24.2 pounds per cublc foot at 16 percent molsture content. 7
Accepta.nce or rejacticm may be based on weights per cuble foot, except that in “case. ‘of quea-
tion, or at the discretion of the Inspector ecceptmce or- rsjaction shall be basad. on’"‘ s
gpecific gravity. ' 3

E3. Grain.-

E-3a. Slope of Grain.- In pieces comprieing at least 70 percent of“the footage im'
any lot or ehipment the slope-of grain shall be not steeper than ome in"15 on one face’ ‘com—
biped with straight grain on the adjacent face or equivalent combinatioma: (See'motes):

In the remaining pieces the slope of grain shall be not steeper-than one"in:12 on- one- facs
combined with straight grain on the adjacent face or equivelent comblnationa. Thia refers.-
to the general elope of grain. Burly or-curly grain:or other lacsal devixtions or dips-of
grain are permitted provided they do not extend over mors than 1/4 of the width of either—-
wide face at not more then ome point in each four feet 'of the length of the-piece.  Devim-:
tions: of grain due to knmots of permiauible gize included in the piece may be disregarded.

E-3b. Flat or Edge—-Grainad Material.~ A1l material shall beedge-grained: insofar: na-"
possi‘ale, but flat grain will be accepted up to 33-1/3 percent of the toard foot:contents:
of a shipment when necessary to utilize all the materisl in the log or ca.nt that ie of a
quality sultable for aircraft comstruciion.

£-4., - Rings Per Inch.- There shall be-no fewer t.ha.u. six ammal rings iu any one inch .
measured in the radial direction on either end-section. -+ T

E-5. Defects.— - - - . e e

E-5a. Piteh pre Bark: Pockets.~ - - - ™ . -7 PR

E-5a{1). Om ﬂat—gru.inod fa.cas pockets ahall not o:cud 1/8 1nch 1n dspth, the product
of the width and length of any pocket shall-not exceed-two aquare. inches, and-the sum of
such products in any aguare foot of surface nhall not exceed four square inchu.

E-5a(2). On-edge-grained faces pocket.a sha.u not bo less than 12- inchu lpu"l'. loogitud-
inally when in the same or adjacent growth layers, the preduct of the width and langth-of a
pocket shall not exceed 1/4 square inch, and the sum of such products in any square foot of
surface shall not exceed cme square inch, The longitudinal resimucua or block streaks com-
monly mssccliated with pitch or bterk pockets are not cause for rejectiocn unlesa there is
definite svidence of shake or other ring separation.
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B-5b. Pitch Streaks.- 3hall not sxceed 1/2 inch im width and {n nc case shall ‘.2
aggrogate width of such streaks sxceed tan percent of the width of *he {acs nn whizh ==zt

appear.

2-5¢, Compreasion Wood or "Hard (rain®.- Compression wood in streaks sider than 1.2
.nch shall not be permitted. In no case sahall the aggregate xidth of such stresks axzsad
ten percent of the width of the face on which ihey appear,

2-54, Wane.- ¥ane is not permitted.

2-5¢. Xnots.~ Inots on the wide surfaces of flat-grained plasces shall not axcaed
1/2 inch in diameter and the sum of the diameters in any square fo-~t of surface shall zot
exceed ome inch; imots on the narrow surfacea which do not appear on the wide surfaces may
be disresgarded. Knots (usually spike imots) on the wide surfaces of edge grain pieces ahall
not exceed 1/4 inch in diameter; knots on the rarrow surfaces or edge gralned pleces shall
-mot be permittad except where they appear on a wide surface in permissible siza,

T-5f. PEragmess.- The material shall not be brash. HNot less than four specimens
from each board selected for examination by the Inapector, shall be tested in accordancs
with section F. 7The average teat wvalue shall be not less than 75 irch-pounds, the range in
individual test valuss shall not sxceed 1 to 2-1/2, and no single test value shall be laas
than & inch-pounds. Any pisce failing to meet these resquirements, as determined >y tastis
¢n representatiys apecimens, shall be considered braan,

T-5g, Hlack Streak.- Hlack streaks, except for maggot chambers, are admissiblea.
Maggot chambers sball be limited to the same extanit as pltch cr bark pockets, The length
of a2 maggot chamber sbould be considersd oaly as that of the dafinitely wider or thicker
portion of ths black streakx as seen cn an edge grained surfacs, Deviaticns of grain mssccia-
ted with maggot chambers sball be limited in the aame manner as other deviaticns of grain.

ﬁ-Sh. Miacellansous.- Bright sapwood and iadentsed rings ("bear scratches” or 7swail
grain®) are pot defscts., All stock shall be frue from comprsssion failures, shaks, rot,
dots, or decay snd from sxcvessive crook and warp.

E-0. Texturs,- This specification includes no requirements for texture, Material
cenforming to the requirsments of this specification for brashness, ringa per inch, apecific
gravity, slope of grain, defectas, and hlsmishes is considered of saiisfactory texturs,

27, Dimensions.-

Z-T7a. GCoveramant Procurement.- Dimensions of matsarial procursd by ths Govarnment
shall be in sccordance with the following limitsts

Tulckness shall be as orderesd. Lengths and widths may be
random or standard up to & width of 12 linches and a lengtz

of 32 feet with & mini{mum width of two inches, minirum ilength
of three feet, and minimum surface measurs of one squars foot.
Length segrsgatiocns shall be in the =zix groupe below frem which
the orders for matsrisl shail be made.

3 up to 5§ faet

5 up to & feet

8 up to 12 fest

12 up to 17 feet
17 up to 23 feet

23 up to 32 feet, inclusive

E-7b. JNcn-Governaent Procurement.- Dimenaions shall be as specified oy ths purchasse.

E-Tc, Daels of Measurement,-
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E-7c(l). Thicknesa.- Material cne inch and thicker shall be measured and tallied as
of surface measure multiplied by speciflied thickmess in inches and fractions of an inch,
™icknesa under cne inch shall be measured and tallied z2a of surface neasure.

E-7c(2). Length.- In scaling lengths, fractions of 1/2 foot or less will be count-
‘ed back to the next lower figure end largsr fractions up to the next higher figure, but a
plece will not be considered as belonging to a length group unlese ita leng'th is at least
as great as tha minimom of that group.

PR

'1"'.-"»':;". mﬂﬂns :Qlf SLELING, IHSPE‘.’TI"" ARD TESTS..

F-1. Ceneral.- When inspection is conducted at the contractor's plant, all tests
-upac:ified hersin ehall be accomplished by thé contractor under the mp-ervilion of the Covern-
ment Inspector. . D e e am e e

o r-:.;. Contractors not haviug laburatory facilities aatiafactory to the Inspector uhall
angage the aerv:l.caa of a commercial testing laboratory accaptable to the Inspector.

‘ F—lb. Acceptance or approval of material- during course of na.uu.fa.cture shall :Ln no
‘case: bor cnnatnmd as a guaranty:of the acceptance of tha finished product.

!’-—2. “Test Rnports.- The contractor shall furnish test reports, in duplicate, show-
ing quantitative results for all tssts required by this.specification, and signed by the
Director of the laboratory or his authorized assistant in which the teets were condutted.
When- inspsction. is. cundm:tai At ths contractor's plant, these reports sball be furnished
tc the Inmpector.. : el .

) l‘—3. . Examination.of Product.-

F-Bl.., Rach piaca ah;-.ll be ca.rsmlly ux.nminad_ to detarmine conformancs with this
speciﬁcatiun, with respect to material and workmanship, grain, rings per imch, defects, -
and d.inmuicms.

Sanrpling

.y .,.,r;u,.;,.xot.lass-than one . plecs.out of every 20 pleces in a lot or shipment. shall be
pelscted at-random and examined for specific gravity and molature content in. accordsncs. .
- with the:methods specifled herein. If the samples chosen meet the requirements of thia
specification relative to aspecific gravity and moisture content in addition to the octhar re-
quirements,. the.material represented by the sampleg shall be considered to meet these requirs
ments.... If the samples chosen fall to meet the specification requirsments, each piece of tha
lot. or: shipment.shall be examined for specific gravity and moisture contant, as well as
the- cther. requirmntu, u.n.d. pi-cu shall be i::div’idnallr l.ccepted or rsjsctad on the besis
of thase tutu. ) S

Tt P-4b.. Teuta for brasimess shall be uda, by the method specified herwin, on specimens
takan:. from. ‘not less. than one piece cut of every twenty pisces zelected at mdan from plecss
having acceptable specific gravity and molaturs conteni. it lesast four test aspeciwmens, sel-
ected at randam from wvarious parts of the piecs shall be taken from each pisce to ba tastad
for brasimess. If .the samples chosen fail to meet the brasimess requirement, each piece
of the lot or shipment shall be examined for hrasimess, and pieces shall be hdiﬂdu.ny
accaptod or rejactod on the basis of this test..

!‘-5. Teat Methods.-

r-s;. Faigtura Content.- hall tw detsrmined in szecordance with Soecification AN-W-3.
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P-5b. Specific Gravity.- Shall be determined in accordance with Specificatiom AN-W-4.

F-5¢., Brasimess.- ()

P-5c(1l). The work abscrbed by sach s;ﬁecimen (1.s., tougimess) shall ba measuraed on a
psadulum~type impact or tougtmess machine similar to that described ir Forest Products Lab-
oratory mimeograph 1308.

F-5¢{2). The specimens shall be 5/8 by 5/8 inches in croes section, shall be 10 inches
long, and shall have a molsture content of between sight and 12 percent. They shall be test—

ted on an 8-inch span, with the impact load applied a% the cemter of the length of a tangen-
tial surface.

F-5¢(3). If the material 1a of such size that a 5/8 by 5/8 inch specimen cannot be
cut from it, the width of thes apecimen {(the dimenslon perpendicular to the direction of the
impact londs may be decreased Yy not to exceed 1/8 inch. The dimension of the specimen in
the direction of the impact load (the depth) shall not be decreased. When a width (dimensiom
perpsndicular to dirscticn of impact load) of lesa than 5/8 inch i3 used, ths required value
of toughmesa may be determined by the following equation:

dtk in inches
€0) imch-pounds T 25el v
75 (or 6Q) pounds X 578 ook

G. PACKAGTRG, PACKING, AND MARKIRG FOR SHIPMENT.

G-1. Geparal.— The packaging, packing, and marking requirements epecified harein
apply only to diract purchases by or dirsct shipments to the Governmment.

2. Packing.— Rail shipments shall be mads in closed cara. Dry timbers aither
four or wix inches in width, and surfaced om two sldes o not lesa than 1-1/2 inchas in
thicknesa, shall be placed crosswise on the floor of the car not more than four feet apart
to protect the lower layer of the lumber.

fn-2s. TIn the shipment of lumber having a molsture content in sxcess of 19 percent,
every precaution shall be teken by the shipper to protect the lumber from stain, decay,
warping and checking, including ths dipping of the lumber prior to shipment in a fungicide
solution containing (1) not less than 1.24 percent {by weight) of sodium pentachlorophenats,
or (2) not less thsn 1.24 percemt (by weight) of sodium tetrachlorophenate, or (3) not leas
than 1.75 paercent {(by weight) of 2 mixture of modium pentachlorophenats and commercisl borax
in which the ratio (by weight) of sodium pentachlorophenate to horax 1a not lesa than 2:3,
or (4) not less than 2,10 percent of e mixturs of sodium pemtachlorophenats and commercial
torar in which the ratio (by weight) of sodium pemtachlerophenate to berax is not less than
115, or (5) pot lees than 1.42 percent {by wei nit). of a mixture of sodium pemtachlcrophesnate,
athyl mercuric pbosphate, and commercial borax in which the ratie (by weight) of the sodiim
pentachlorophenate, ethyl mercuric phospbate and borsx shall be 32111180, or (6) not leasn
than 0.022/ percesnt (by weight) of sthyl mercuric phosphate., Lumber of a lS-percent or less
moisture content may be tulk piled. Lumber of a moisture contemt of from 20 perceat to 30
percent will be separated by stacking sticka every fourth layer. The atacking aticks shall
be evenly plansd to 3/4 inch thickness and shall not be lees than 1-1/2 inches and not more
then 2-1/2 inches in width. Sticks shall be centsred over supporting timbers om the car
floor and shall ba in good aligmmemt vertically throughout sach pile, Limmber of 2z moistare

content of more than 30 percent shall be separated by stacking sticks every two layers, and
shall be evenly piled in the car to prevent warping.

Boter (1) Material inspected for btrashmess by the "pick test® or by any othber test not
recognized by this specification is subject to reinspection by the purchaser at
any time by the brashness test method specified hsrein and is subject to rejec-
tion if deficient in tougimess =zs required hersin.
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G-2b. Either seasoned or unseasoned material shall be protected against drip of con-
Aensation from the cer cetling if shipment is made under such conditions that condersation
is probable. Naile shall mot be driven into any of the material comprising the shipment.

The ends of each plece shall be coatad with a preparaticn to retard checking while in transit
or in storage. This preparation shall be. equal to or better than that described in Techni-
cal Nots 186 issued by Forest Products Laboratory, U.S. Forest Service, Madison, Wisconsin.

G-3. Marking.~ The following information shall appear on each shipment:
SPRUCE; AIRCRAFT
Specification AN-S-6b
Quantity contained as defined in contract or order
Name of contractor (and name of manufacturer if not ths same)
Government order number (or contract number if order number is not assigned)

H. REQUIREMENTS APPLICABLE TO INDIVIDUAL DEPARTMENTS.
H-l. Thers are no requirements applicable to the individusl Departments.
I. NOTES.

I-1. Use.- This material is for use in the fabrication of highly stressed aircraft
parts and should not be used for other purposes sxcept to utilize waste incurred in the
production of such parts.

I-la. The sprucs covered by this specification 1s intended for fabricationm of aircraft
structural parte which are highly stressed in bending in compression parsllel to the grain,
or in tension parallel to the graln, such ag spars, epar-cap stripe or flanges, cap atrips
and web members of ribs, skin-stiffeners and longerons which will at the time of Fabrication
be subject to further selective inspection in accordance with Bulletin ANC-19 or as spacified
by the Procuring Agency.

I-2. Ordering Data.- Requisitions, contract, snd orders for the Governmment should
state the thiclmess, width and lengih group.

I-3. Superseding Data.- This specification aupersadea Specification AN-3-fa,
which superssded Specification AN-5-6, for Army and Navy seromautical use.

I-4. Thickness of Lumber.- The usual practice in the production of aireraft lum-
ber 1s to cut to such thickneases that any found unsuitable for airecraft use can be marketsd
in the usual channels. American Lumber Standards ("Lumber” Simplified Practice Recommenda-
tion F16-39) requires that rough lumber of asoftwood speciss, in the condition of seasoning
a8 sold and shipped, be of such thicknesaes as to permit surfacing two sides in accordance
with the following:

Thickness of lumber measured and Actual thickneass S28

t H ]
t described as — ] Yard and 1 Shop and H
1 i Industrisl t Factory H
1 : ) H In. t I=. 1
) 1. iz, or 4/4 t 25/32 t 25/52 and 26/32
v 1-1/4 5/4 : 1-1/32 : 1-5/32 -
1 1-1/2 6/4 : 1-9/32 t 1-13/32 !
v 1-3/4 7/4 . 1-7/16 : .
1 2 8/4 t 1—5/8 H 1'26/32 1
H 2-1/4 94 : _— t 0 2-1/8 1
2.1/ 10/4 . 2-1/8 ¢ 2-3/8 :
. 3 12/4 ; 2-5/8 : 2-6/8 '
: 3-1 /2 lA/ 4 : 3-1/ 8 1 — :
! L 16/4, : 3-5/8 : 3-6/8 -
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I-5. Texture.- ‘he "pick test® (1ifting of splinters by a chisel, mifs, or other
sointed instrument) is unrsliable as a criterion of *texture” or "fibter guality", aad is %o
be used in connection wiih ‘his specification only as an aid to determining ccuformity to
the requirements for slope of grain and not as a test for "texture”

I-6. Specific Gravity.- In spruce that otherwise complies with this specification
the percentage that is delow the required specific gravity limit is ordinarily quite small.
Consequently, it will usually be more eccnomical and sxpedient to defer the making of Aeter-
ninations of specific gravity or weight per cubic foot until the stock has been secascned.

It muat be assured, however, thet not to exceed 10 percent of the material in any order sup-
plied in the green condition 1s delow the specified limit. Iz either green or seasoned
material, pleces that are telow the required specific gravity limit can often be detected

by an unusuaily small propcriicn of summerwood as observed on ikhe ends or on sdge-graized
faces, Dnacceptahls piaces of geascned material may also be recognized by their unusually
light weight. :

I-7. TZguivaient Tcpe of Grain.- Directicn of grain is shown on edge-grained
»y the summerwccd sexds and on flat grained f{aces by resin ducts or checks, Sy the 4i
in waich a fres Tlowinz iznk or dye spreads, o Ty ihe course taXea 2y a 2arrow atrip 1AS
Yy a knifs voizt or iorz sut. When cne of “iese Iaces is straight grained tzs true slope
of zrain is shown on ils stner face. When there s 2 aslope oa tolh edge-grained and flat-
Zrained faces the =rua sr combiped slope is greatar than the 3lope on aither face. '
I-7a. Combinaticns squivaieny ‘o cne in 12 on the {lat grained face and straight grein
sn the sdge grain face (or vice versa) are:

in 13 end 1 in 31
in 14 and 1 in 23
in 15 and 1 in 20
in 16 and 1 in 18
in 17 and 1 in 17

b b b

I-7b, Combinations equivalent to ome in 15 on the flat grained face snd straight
gJraic on ths edge grain face (or vice versa; are:

in 16 and 1 in 43
in 17 and 1 in 32
in 18 and 1 in 27
in 19 and 1 in 24
in 20 and 1 in 23
in 21 and 1 in 21

S

I-8. Defini*ions.-

I-Ba. ?>itch Pocket.- 4 pitch cocket ig a sell-delined spening oetw2en rinzs 27
growth, usually containing, or waich has contained, more or lsas ziich siifiher sclid «<r .
Bark also may be present in the pocket.

T-8b. Dark Pockst.- -1 bark pockst is a patch sf mark pertlally cr wholly enclosed
in ths woed.

I-8c. Sbake.- i ahake 12 a longitudinal crack im woci sxtenziag, in general, Detwee:z
two anmusl rings.
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I-8d. Hge-Grain.- A plece will be considered edge grained if om 2/3 or more of the
width of both wide faces the annual growth layers make an angle of 45 degrees or more with

the face.

I-9. Publications.- when requesting publications, refer to both title and number,

- d ANC publications

I-9a. BSources.- Coples of Army-Navy Aeronautical specifications an

may oe obtained upon application to the Commanding Gemeral, Air Technical Service Command

wright FPleld, Dmyton, Ohio; or to the BRureau of Aeronautica, Ravy Departnent, Washington

25, D.C. Naval activities should make application to the Commanding Officer, Naval Adrcraft
, D.C.

Modification Onit, Jommsville, Pa.

NOTICE: Whem Government drawings, specifications,
or other data are used for any purpose other than
in copnecticn with a definitely related Government .
procurement operation, the United Statass Government
thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the Government may
bave formulated, furnished, or in any way supplied
the said drawings, specifications, or other data is
not to be regarded by implication or othsrwise as
in any mamner licensing the holder or any other
person or carporatian, or conveying any rights or
permission to mamfactiure, use or sell any patentad
invmtimthatminanynybarahtad therets.



