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October 9, 1969 

ROBERTW. WARREN 
ATTORNEY GENERAL 

Department of Transportation 
Division of Motor Vehicles 
4802 Sheboygan Avenue 
Madison,· Wisconsin 53702 

Attention: James L. Karns, Administrator 

Gentlemen: 

Pursuant to sec. 227.025 of the Wisconsin Statutes, I 
hereby consent to the utilization of the following references 
pertaining to standards established by the Society of Auto­
motive Engineers and those contained in the following publica­
tions of the United States Department of Commerce, National 
Bureau of Standards, by reference thereto under the above 
statute: 

SAE Handbook (1969 ed.), pp. 775, 776, 788 
and 789, inclusive, captioned respectively, 
"Test for Motor Vehicle Lighting Devices 
and Components--SAE J575d" and "Reflex 
Reflectors--SAE J594d." 

"Product Standard PS 1-66 Softwood Plywood, 
Construction and Industrial,"including 
"Amendment No. 2," effective September 20, 
1969. (U. s. Department of Commerce) 

Sincerely, 

1:~~~ 
~ttorney Ge~e~ 

/evisor6J Statutes 
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State of Wisconsin \ DE PAR TM E N T 0 F T RANS P 0 RT AT I 0 N 

cc: James / 
Room 321 N.E. Capitol 
Madison, Wisconsin 

DIVISION OF MOTOR VEHICLES 
4802 SHEBOYGAN AVENUE 

MADISON, WISCONSIN 53702 
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ROBERT W. WARREN 

ATTORNEY GENERAL 

October 9, 1969 

Department of Transportation 
Division of Motor Vehicles 
4802 Sheboygan Avenue 
Madison, Wisconsin 53702 

Attention: James L. Karns, Administrator 

Gentlemen: 

Pursuant to sec. 227.025 of the Wisconsin Statutes, I 
hereby consent to the utilization of the following references 
pertaining to standards established by the Society of Auto­
motive Engineers and those contained in the following publica­
tions of the United States Department of Commerce, National 
Bureau of Standards, by reference thereto under the above 
statute: 

.. 

SAE Handbook (1969 ed.), pp. 775, 776, 788 
and 789, inclusive, captioned respectively, 
"Test for Motor Vehicle Lighting Devices 
and Compone:nts--SAE JS 75d" and "Reflex 
Reflectors--SAE J594d." 

"Product Standard·.,Ps 1-66 Softwood Plywood, 
Construction and Industrial, ~ncluding 
"Amendment No. 2", effective September 20, 
1969. (U. S. Department of Commerce) . 

Sincerely, 

'/?~U) cJOJ&~ 
~~;;RT W. WARREN 
Attorney General 

The b ve is a~~~~R~~sor of Statutes, 

11tc!_, d./ /'>t/ . /c:xJ ll//t,,,f~L_.\(' _____ _ . ---. --J..------.--..;;; ________ _ 
/ James Bu/l<'e.~ Revisor of Statutes 
[// /// 



78H Cl.'.£1\RANCE, SIDE i\fARKER, 

part of this sta11dard: ' 
Sccti n B-S; rnplcs for Test 

C-L.11np Bulbs 
Laboratory Facilities 

E- 'bration Test 
Section I<'-ilio · ure Test 
Section G-Dust est 
Section H-Corros1 Test 
Scctioi1 I-Color Test :The color of light from front clearance lamps, 

marker lamps,. and front identification 
lamps shall be amber. The c r of light from rear clearance lamps, rear 
side marker lamps and rear icle ification lamps shall be reel. The color 
nf light from parking lamps shal e white or amber. 

Section ]-Photometric Test-Ph ometric tests shall be made at a 
distance of at least 4 ft. The H-V axis f a parking, clearance, or iclenti· 
ficalion lamp shall be taken as parallel 'th the longitudinal axis of the 
1·ehicle. The H-V axis of a side marker t· p shall be taken as normal 
to the longitudinal axis of the vehicle. The -V axis of a combination 
clearance and side marker lamp shall be ta n as parallel with the 
longitudinal axis of the vehicle when checki clearance lamp test 
points, and normal to this vehicle axis when che 'ng side marker test 
points. 

Minimum candlepower requirements for clearance nd side marker 
lamps are shown in Table 1. Minimum candlepower r uirements for 
identification and parking lamps are shown in Table 2. mbination 
clearance and side marker lamps shall comply With both cl 
side marker minimum candlepower requirements. 

Section L-1\larpage test on devices with plastic lenses. 
Bulb Sockets-See SAE ]567. 
Parking Lamp ,in Combination-Ii/hen a parking lamp is optic 

combined with a turn signal, and the parking lamp is connected to Ji 
operated with the headlamps, the turn signal shall not be less than 

BACKUP LAMPS - SAE J593c 

Report of Lighting Committee approved August 19<l7 and last revised Fehruar 

Definition-Backup lamps arc those which illuminate the road 
rear of the vehicle and provide a warning signal to pedest ·" ns and 
other drivers when the vehicle is backing up or is about t )ack up. 

. General Requirements-The following sections from S. ]575 are a 
part o[ this Standard: 

Section TI-Samples for Test 
Section C-Lamp Bulbs 
Section D-Laboratory Facilities 
Section E-Vibration Test 
Section F-Moisture Test 
Section G-Dust Test 
Section I-I-Corrosion Test• 
Section ]-Photometric Test l'o' 

Color Test-The color of the 
ll'hite, in accordance with SAE .i78. 

a backup lamp shall be 

A backup lamp may pro' t incidental red, amber, or white light 
th rough reflectors or Jen hat are adjacent, close to, or a part of the 
lamp assembly. 

Plastic Materials 1y plastic materials used in optical parts shall 
rnmply with the uiremcnts set forth in SAE ]576. 

Photometric · st-Photometric tests shall be made with the photom· 
ctcr at a di: 1ce of at least IO ft from the lamp. The H-V axis shall 
be taken parallel to the longitudinal axis of the vehicle. 

The · lt from a single lamp, when used in a two-lamp system, shall 
1m·ct 1e photometric requirements shown in Table I. 

11/atio11 Requirements-The follow'ing requirements apply to the 

REFLEX REFLECTORS - SAE J594d 

JOU 

5U 

H 

50 

TABLE 

Test 
Points 

IOU 
5U 

H 
50 

Test Points, 
deg 

5L 
v 

5R 

lOL 
5L 
v 

5R 
lOR 

20L 
lOL 

5L 
v 

5R 
!OR 
20R 

lOL 
5L 
v 

5R 
!OR 

ldanJificalion I.umps 

Red 

0.25 
0.25 
0.25 

0.25 
0.25 
0,25 
0,25 
0.25 

0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 

Amber 

0.62 
0.62 
0.62 

0.62 
0.62 
0.62 
0.62 
0.62 

SAE Standard 

15 
15 
15 

0.62 
0.62 
0.62 
0.62 
0.62 

n When only one backup lamp is used the vehicle, it shall be tested to twice !he cot-• 
power requirements, 

b When two unsymmetrical lamps are used, t • 
added lo determine that the combined units mee 

0 Maximvm (por lamp) 300 cp al H and above; 

R\'ATION 

:i~ , . 
device as used on the vehicle and are laboratory l _5J 
requirements and procedures: · 

I. The backup lamp shall be illuminated wh the ignition >11 it' ;,cE ~j N . 
is energized and reverse gear is engaged. . .. INA 

0 

2. Backup lamps shall not be lighted.when the ve "le is in folll'J 

motion. 
3. Backup lamps shall be mounted on the rear so ic ccnl<'f 

the lens of at least one lamp is visible from any eye poii cl'.''''1in' OF REFLEX REFI 

from at least '6 ft to 2 ft above the horizolllal plane on " h 1 

\'chicle is standing; and from any position in the area, rearwa . ut 
vertical plane perpendicular to the longitudinal axis of the ydm 
ft to the rear of the vehicle ancl extending 3 ft beyond each 
the vehicle. 

~~~~~~~~~~~~~--~~~~.,...~~~~a~~~~~.,..~~~~-
·Lr·t~~f Llg11:i~~~.~~ 
I 1\" I'" rl 0£ lighting Division approved January 1931 and last re1·ised by Lighting Committee ~larch 1967. 

Ve[i11ilion-Rd!ex reflectors, for the purpose of this specification, in­
d11dc only devices which arc used on vehicles to give an ind1cat1cn to an 
;1pproaching d1frer by reflected light lrom the lamps on the approach-' 
i11g \'chicle. Reflex re!lcctors should be visible at nigf1t from all dis-

IJefinition-An e 
tanccs betwei:n 100 and 600 ft when illuminated by the lower t11 "'1 roadway to wa1 

The following sections from SAE ]£175 are a part of this stani:J1Lrd. by refiectic 
Section B-Samples for Test ~icle. 
Section D-Laboratory Facilities !fhe following sc 

1 



REI1LEX REFLECTORS 789 

Section E-Vibration Test 
Sectfon F-Moisture Test-Except that in the case of sealed units 

there shall be no visible moisture withi11 the unit. 
Section G-Dust Test 
Section H-Corrosion Test 
Section I-Color Test-The test sample may be either the reflex re-

1icnu1 u.l a i2.J:.. :..:~ ~hL ~~~~k :~1ai'e1)~1l, tect.u:i(\?~!'2 cc fr:t1Jr:~~t--!r· 1 ~ ~.,-' 

dye formulation as the reflex reflector. If a disc is used, the thickness 
1hould be twice the thickness of the reflector as measured from the face 
~f the lens to the apexes of the reftectin.a; elements. 

Section T-Photometry-The reflex reflector shall be set up for testing 
as shown in Fig. I. The test distance shall be 100 ft. The source of 

i_; ·illumination shall be a lamp with a 2 in. eftective
1 

diabmeter and with 
• a filament operating at 2854K color temperature. Tie o servation point 
; 1fiall be located directly above the source of illumination. The rellex 
il reflector shall be mounted on a goniometer with the center of the reflex 
f area at the center of rotation and at the same horizontal level as the i source of illumination. The axis of the reflex reflector shall be taken as 
.~ parallel to the longitudinal axis of the vehicle. 
t · Photometric measurements of reflex reHectors shall be made at ,;arious 
t observation ang-les and entrance angles as shown in Table I. The ob-
~ f servation angle is the angle formed by a line from the observation point 

- ~· to the center of the reflector and a second line from center of the re· 
i flcctor to the source of illumination. The entrance angle is the angle 

between the axis of the reflex reflector and a line from the center of 
the reflector to the source of illumination. The en trance angle shall be 
designated left, right, up, and down in accordance with the position of 
the source of illumination with respect lo the axis of the reflex reflector 
as viewed from behind the reflector. 

urn 
:ing 
lex· 
lOll· 

-.[ 
,SR 

15 
15 
15 

condlf 

Phot~Hnetric measurements may be made visually or photoelectrically. 
With either method, the candlepower which the reflex reflector is 
projecting toward the observation point shall be determined. Also, the 
illumination on the reflex reflector from the source of illumination shall 
he measured in footcandles. The recorded measurement of each test 
point is the quotient of the projected candlepower divided by the foot­
randle illumination. Reflex reflectors may have any linear or area 
dimensions; but, for the photometric test a maximum area of 12 sq in. 
contained within a 7 in. diameter circle shall be exposed. 

In making visual measurements, a comparison lamp, emitting red 
light similar in spectral quality to the refiex reflector, shall be located 
adjacent to the reflector (at an angle not to exceed Y2 deg) and ar­
ranged so. that the observer can readily vary the candlepower from 0.01 

i-------TEST DISTANCE - 100'------~-

OBSERVATION ANGLE 

TABLE l-MINIMUM CANDLEPOWER PER INCIDl'NT FOOT-CANDI f: · 
FOR CLASS A RED REFl.EX REFLECl'ORa 

Enlranco Anglos, deg 
Observation 
Angle, deg 

I 
20 Loft 0 10 Up 10 Down 20 Right 

O? 4.5 3.0 3.0 1.5 1.5 
I.~ (J.\)1 I : u.u~ 0.0~ V.v.J 0.u~ 

a Amber values shall be 2.5 times indicated red values and white values shall be 4 times 
indicated red value .. 

to 0.25 to make the intensity duplicate that of the reflex reflector under 
test. To bring the candlepower of the refiex reflector into the range of 
the calibrated standard, means shall be provided to change the in­
tensity of the source o[ illumination without changing the filament 
color temperature. The comparison lamp shall be designed to avoid re­
flection from the source of illumination back in the direction of the 
observer. Also, it shall be of such size, and so diffused, that when 
viewed by the observer (it necessary through a 2\12 X reducing monocu­
lar), the candlepower can be readily compared and adjusted to that of 
the refiex reflector. The observer shall have at least JO minutes of dark 
adaptation before making observations. 

In making photoelectric measurements, the opening lo the photocell 
shall not be more than Y2 in. vertical by I in. horizontal, with the 
observation point above the source of illurnin<Jtion. 

Reflex re!lectors, which do not have a fixed rotational position on the 
vehicle, shall be rotated about their axes through 360 deg to find the 
minimum candlepower per footcandle which shall be reported for each 
test point. If the output falls below the minimum requirement at any 
test point, the re!lector shall be rotated ± 5 deg about its axis from the 
angle where the minimum output occurred; and the maximum candle­
power per footcandle within this angle shall be reported as a tolerance 
value. 

Reflex reflectors, which, by their design or construction, permit 
mounting on the vehicle in fixed rotational position, shall be tested in 
this position. A visual locator, such as the word "TOP" shall not be 
considered adequate to establish a fixed rotational position on the 
vehicle. ' 

The uncolored reflection from the front surface shall be such that, 
at any of the test stations, the color of the signal shall not be obliterated. 

Plastic Material Test.-See SAE J576. 

v te: l 
,\ itc ~ 

OBScRVATIOt-J 
Pvl~IT-----..--tJ 

REMlVlt:W7 
CENTER OF \ 
REFLECTOR~ /,;:~-::;.? 

nl'JI l 
1tcr 1 u 

._) 
~vatt1 f 
ch 11! 
cd of\ 
l1iclc. \ 
side · 

r be:i;' 
Land~1 

SOURCE OF 
1LLUl.HNATION-

1·XIS OF REFLEX 

-~"" q _)-~~Jt:;·:y­
f---E-N_T_R_A_N_C_E_A_N_G_L_E __ .-__ R_E_F_L_E_X_,::YJ~~-:~ 

"""""·7· '"""" ""' FIG. I-SETUP FOR TESTING 

SAE Recommended P · 

J(, IH 11·t of Li{.dtling Cmnmitlt>t' approve 

. lkfi11itio11-An emergency reflex reflec : ~ . .. Section TI-Samples for Test . 
• 
1
"' roadw")' to warn the driv , pproaching vehicle of a stationar)'"''"""'.;;g~!l,J~~-\1 ibralion Test-The complete de\'ice should be tested in 

•.i1;_ml by n:flecti e light from the lamps of the approaching stored porr~i?i.i;L;~reflex reflectors should show no cvidezKe of su1" 
•dlldc. face abrasion at the ciift"i'ff~1li0'&;!i!,k~cst. 

I Ii Section F-~Ioisturc Test-.\ refkx'1Cfll"t>m.1~ould lie l<'Stcd i11 

"~~ 



TESTS FOR MOTOR VEHICLE LIGHTING.DEVICES AND COl'-fPONENTS 775 

TEST 1:0R MOTOR VEHICLE 
LIGHTING DEVICES AND COMPONt::l\lTS - SAE J575d SAE Standard 
---~-~-~--~we;;m . ..,....~u~ui:~na.~1·-·~r<~~ 
;;,:l of Lighting Di1·ision nppro1·ed May 19-12 and la~! revised by Lighting Committee November 1966. Editorial change August 1967. 

I A.. Swj1e-This standard covers standardized basic tests, test methods. 
I and requirements applicable to. many of the lighting devices and com·· 
I ponents covered by SAE Standards, Recommended Practices and In· 
I (onnation H.cpu1d. 'j_ itlJic l J_J-'_vv1ti~.., a ~v1h·t:.i)i\...11t r1....~·eJ.c1.~<.. indicating 
: which of these tests and requirements m this standard apply lo each· 

device or component. 
B. Sa111J1les for Tests-Samples submiLted for laboratory test shall be 

representative of the devices as regularly manufactured and marketed. 
Each sample shall include not only the device but also accessory cquip-
111ent necessary to operate it in 11ormal manner. \\There necessary, a 
mounting bracket should be provided so that the device may be rigidly 
bolted in its operating position on the various test equipment. Dust and 
photometric tests may be made on a second set of mounted samples, if 
desired, to expedite completion of the tests. 

c. Bulbs-l!nlcss otherwise specified, bulbs used in the tests should 
be supplied by the laboratory and should be representative of standard 
bulbs in regular production. They should be selected for accuracy in 
accordance with specifications foted in Table I of SAE Standard, Lamp 
Bulbs and Sealed Units-SAE J573, and should be operated at their 

rated mean spherical candlepower, except as otherwise specifird. 1,V~wrc 
special bulbs arc specified, they should be submitted with the devices 
and the same or similar bulbs used in the tests and operated al their 
ra~c:t: 111C(Ul sphL.d.::~: L~.:: ... ~~·.:i~2~.\'c:' 

D. Laboratory Facilities-The laboratory shall be equipped to test 
the sample in accordance with the requirements of the SAE Standard or 
RccommendC'd Practice for the specific device. 
· E. Vibration Test-A sample unit, as mounted on the support sup· 

plied, shall be bolted to the anvil end of the table of the vibration test 
machine and \"ibrated approximately 750 cprn through a distance of 
Ys in. The table shall be spring mounted at one end and fitted with 
steel calks on the under side of the other end. These calks are to make 
contact with the steel anvil once during each cycle at the completion of· 
the fall. The rack shall be operated under a spring tension of GO to 70 
lb. This test shall be continued for l hr. 

The unit shall then be examined. Any unit showing evidence of 
material physical weakness, lens or reflector rotation, displacement or 
rupture of parts except bulb failures, shall be considered to have failed, 
provided that rotation· of lens or reflector shall not be considered as a 

TAllLE 1-APPl.ICABLE TEST PROCEDURES 

Device SAE 
Report 

No. 

SAE B 
ldenli· 
ficotion Samplos 

Code 
Lclter5 

c 
Bulbs 

D 

Lab 
Facili· 

Iles 

Vibra· 
lion 

SECTION 

F 

Mois­
ture 

G 

Dusi 

H 

Corro .. 
s1on 

Color Pho· 
lomofry 

K 
Oul­
of­

Focus 
Worpage 

----------------·---- ---- ---- ---. -. -------------------- -------- --------
!..oled Beam Headlamp Unils J579 x x 
-----·----------·---- -------------------------------- ---- ---· - --------
Sealed Beam Headlamps J580 H x x 
---------------1---- --· ---· ---··-- -·-· ----- -· ----·- ---------------- -------- ---- ----
OriYing lamps )581 y x x x x x x x x x x 
---------------·---- ---------------------------------------- ---- ----

Passing lamps J582 z x x x x x x x x x x x 
---------------1---- -------------------------------- ------------ ----
fog lamps J583 x x x x " x x x x x x _______________ , ____ ---------------- ---------------- -------- --------
Motorcycle and Motor Driven Cycle 

Headlamps )584 x ·x x x x x 
---------------1---- ---- ------------------------ -------- ------------
loil lamps J585 T x x x x x " x x x x 
---------------·---- ---- ---------------- ------------------------ ----

; Slop lamps J586 s x . x x x x x " x x 

licen10 Plale Lamps J587 x x x x x x x x. x 
·--------------·!----- -------- ---- ------------ ---------------- ---- ----
111rn Signal lamps J51l8 I 

D 
x x x x x x x 

---------------·---- ------------------------ -------- -. ----------- ----
t vm Signal Operating Units )589 Q 

QB 
x x x 

---------------1---- ------------------------ ---- ---- ------------ ----
Spol lomps J591 0 x x " x x x x 
----------------1------------ ------------ ------------ ----------------
ld('nlifkotion or Parking Lamps J592 
Clearance or Side Marker lornps 
Combination Cleoroncc- ond Side Marker 

lamps 

p 
Pl 

PC 

" x 

x x x 

" " 
x 

x 
x 

x 

x 
x 

" 
" " 
x 

x 
x 

x 

x 
x 

" 

x 
x 

x _______________ , ____ -----------------. ---------------------
~tk Up lamps J593 

i~fler. Rencclors )594 

R 

A 
B 

" x 

x 

x " x x x 

" ·x " x 

-------------- ------------------- ------------ ---------------- ----
\ Warning lomps-Emerg~ncy, Mointe· 

nonce ond !,;ervicc Vt:hicles JS95 Wl x x x x x x JC x x x 
·-----------------·-----~ -------- ----------------------- -------- ----
(~~~-lti( Emerg~ncy lonter~s J596 

i.:~id Burning Emerr,ency Flores 

~C!o:t;d Unils for Conslrvclbn and In· 
d~~rial Mochinc-ry 

~-trgc-11cy RcOC>1. P.eOC>clors 

)597 

J5?8 

J774 

x x 

v x 

x x " x " " 
x " x 

x 1. 

" x 
··------------ ---- ---- ------------ ---------------- ---- -------- ----

)~~~~-0 Emergency V/orning lamps JS45 W2 x x x x x 

1. C.c.:·· 1Hing lornps J852 
---- ------------ ---- ----. ------------ ---- ---- ---- ----

x x 1. 1. 

\'lo•r.1ng lo_m_p-1---S-ch_o_o_l _~-us_c_s ____ -,-8-87-· __ W_3 __ ---x-- ---x-- __ x ___ --x-- --x-- ---x-- --x------ -----------

'-'<~·~~,!~~ ~i:-~~~y-,-o-rn-in_g_S_i_g-no_I ____ J_9_1_0 ___ Q_C __ ---x----~- --x-- ---- ---- ---- -- ------ ---- ---- ----

.. ~~~~~roling Unil 
1
' ..!¢ Tvrn Sit tnl lornps J914 x x " .. __________ --------~ ~-------·----.~-·-·------------· ----·~-·-------------~~------------~-

'· lhi1 lolilc lhh onl)' lhos(! kst procedwos ond rn ·viremenls whic.h ore slofl'd in lhis slondord. Report~ !isled in sec.c"d column should bo chct.hd !or po~~ible odditionnl requirot11onh f1..)r each dovic!l, 
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776 TESTS FOR MOTOR VEHICLE LIGHTING DEVICES AND COMPONENTS 

TABLE 2•-PHOTOMETRIC MINlt.IU/.\ CANDL~PO\'/ER REQUff(EMENTS 

S-fop lamps and Clau A Turn 
Tall lamp•b Clasr B rurn Signafsb, d Signafsh. d 

Te•I Red Red I 
P<"lnfr:, 

llghlod llghfcd deg 
Cotnparfrncnr&o Comparlmenfsb Amber Red Amber 

! I 

i ;; ;; I. 2 3 

--------------------
IOU lOL 0.3 0.5 0.7 s 10 IS lS 10 25 
ond v o.s 1.0 1.5 10 20 30 30 2S 60 
lOD lOR 0.3 o.s 0.7 s 10 15 IS 10 2S 

---------·--------------------
20L 0.3 o.s 0.7 s 10 lS IS 10 2S 
lOL O.B 1.3 2.0 15 2S 40 40 30 75 

SU SL 1.3 2.0 3.0 2S 40 60 60 so 12S 
and v 1.6 3.0 4.5 3S 60 90 90 70 17S 
SD SR 1.3 2.0 3.0 25 40 60 60 50 12S 

lOR 0.8 1.3 2.0 IS 25 40 40 ':Jo 7S 
20R 0.3 o.s 0.7 5 IO 15 15 10 2S 

----------------- --------
20L 0.4 0.7 1.0 7 15 20 20 IS 3S 
lOL 0.8 1.3 2.0 15 2S 40 4S 40 100 

SL 2.0 3.S s.o 40 70 100 120 BO 200 
ti v 2.0 3.5 5.0 40 70 100 120 80 200 

SR 2.0 3.5 s.o 40 70 100 120 80 200 
lOR 0.8 1.3 2.0 1S 25 40 4S 40 100 
20R 0.4 0.7 1.0 7 IS 20 20 15 35 

-------------------- ---
Moidmvm·Rcar 

1801 2401 300[ 900! 3001 9001 lamps Only 1S• 20• 2S• 

a SpeciOcalions are based on loborofories using oci;Wafc, rofcd bulbs during lesfing. 
b lomps dciigncd for t:se in bolh 6v on<l 12v !Ysfems shall be lcsled with 12v bulbs, 
e A multiple comporlmenl larnp gives its indication by fwo or more scporolcly ligl1fod areas 

which ore ioincd by one or more- cornmon porls, such os o l1oosing or lens. 
d When the !lop signal is optically combined with !he lurn signal, fhe circuit .shall be such 

fhaf fhe stop .signof cannot be turned on in the turn signal which is flashing, 
"A lail f~mp shall not exceed lhe listed maximum canctfepowcr al nigh! over any <HC<l 

forger them lhaf gc:ncroled by a 1 /4 deg radius, wilhin a solid cone angle from 20l lo 20R 
and from H lo 1 OU, VI hen the. fail lamp is combined wifh fhe turn ond/or slop siynol lomp, the 
signoJ fomp shall nof be les! lho11 three rimes the candlepower of the toil lamp al any fest poinl 
on or above horizontal, except Iha! al H-V, U-5l, H-SR, and 5U-V, lhe signal lamp shall nol be 
less than flve times Jhc candlepower of the foil lamp. 

I Lamps inf ended (or the rear o( a vehicle shall nof·exceed the listed-candfopower of nigh! 
· ov·er any ar>:!o forger fhan tha r venerotod by o 1 /4 de.g rodivs, 

failure when Lcsts show compliance with specifications despite such rota­
tion. Sec SAE Informalion Report, Vibration Test Machine-SAE J577. 

F. l\Ioist11re Test-A sample unit shall be mounted in its n01·mal opcr­
aling posilion with all drain holes open and subjected lo a precipitation 
of 0.1 in. of waler per minute, dclil'crcd at an a·ngle of •15 deg from a 
nozzle with a solid cone spray. During the 1Joisturc Test the lamp 
shall revolve about its vertical axis at a rate of 4 rpm. This test shall be 
continued for I 2 hr. The water shall then be turned off and the unit 
permitted lo drain for l hr. 

The unit shall then be examined. l'vfoisturc accumulation in excess 
of 2 cc shall r.onslitutc a failure. 

G. Dust. Test-A sample unit with any drain hole closed shall be 
mounted in ils normal operating position, at least G in. from the wall 
in a cubical box with inside measurements of 3 ft on each side contain­
ing 10 lb of fine powdered cement in accordance with ASTJ\I C 150-56, 
Specification for Portland Cement. At intervals of 15 minutes, this dust 
shall be agitated by compressed air or fan blower by projecting blasts 
of air for a 2 sec period in a downward direction into the dust in such 
a way that the dust is completely and uniformly di!Iuscd throughoiit 

1he entire' cube. The dust is then allowed to settle. This .lest shall be 
continued for 5 hr. 

After tl:c dust test the exterior surface shall be cleaned. If the maxi. 
mum candlepower is wilhin 103 of the maximum as compared with 
the condition after thP. 11nit is clf'anccl imiclc an<l out, lbe unil shall 
be considered lo ha\'e met the requirements of this test. ·where scaled 
units arc used, the dust test shall not be required. 

ll. Corrosion Test-A san1ple 11nil. «.hCll! ~~ :-:ul:-·i::ctl'.l~ :11 ~~ ... ul~ ~yrd)' 
i;ug1 ,u;t iu accon1a1ice with the latest AST;\£ B 117, Method of Salt 
Spray (Fog) Testing, foi· a period of 50 hr, consisting of two periods of 
24-hr exposure and l·hr drying time each. 

There shall be no evidence of excessi1·e corrosion immecliatel)• after 
the preceding lest has been completed, which would a!Iect the proper 
functioning of the device. 

I. Color Test-Refer lo SAE Standard, Color Specification for Electric 
Lamps_.:_SAE J578. 

J. Photometry-The photometric measurement shall be made at a 
distance between the light source and !he point of measurement 
specified fpr the lighting device. The device shall be mounted in its 
normal operating position. 

When making photometric measurements at specific test points, the 
candlepower values between test points shall not be less than the lower 
specified value of the two closest adjacent test points (on a horizontal 
or vertical line) for minimum values. i 

In localing Lhe test points, as designated in the respective candle· 
power requirements (Table 2) the following nomenclature shall apply: 

The line formed by the intersection of a rertical plane through 1hc 
light source of the device and normal to the test screen is designalcd 
\I. The line formed by the inlcrscction of a horizontal plane through 
the light source and normal lo the test screen is designated H. The 
point of intersection of these two lines is designated H-V. 

The other points on the test screen are measured in terms o( de· 
grces from these two lines. Degrees to the right (R) and lo the left (L) 
arc regarded as being to the right and left of the 1·ertical line when the 
observer stands .behind the lighting de\'ice and looks in the direction of 
the emanating light beam when the device is properly aimed for 
photometry with respect to the H·V point. 

Similarly, the upward angles designated as U and the downward 
_angles designated D, refer to light emanating at angles above and below 
the horizontal line, respectively. 

EXAMPLE: •JD-3L is a point 4 deg below H and 3 deg lo the left of V. 
JU-Vis a point I deg above Hand on the line V. 

K. Ouf.·of-Focus Tests 011 Unsealed Units-Tests shall be made for 
each of four out·of·focus filament positions, except that the complete 
distribution may he omitted. Where conventional bulbs with Lll'o pin 
bayonet bases arc used, candlepower tests shall be made with the light 
source O.OGO in. abol'c, below, ahead, and behind the designed position. 
If prefocuscd bulbs arc used, the limiting positions at which tests arc 
made shall be 0.020 in. above, below, ahead, and behind the designed 
position. The minimum values for out·of-dcsign position shall be 80% 
of the in-design position. The lamp may be reaimcd for each of the 
out.of-focus positions of the light source. 

L. Jl'ar[Jage Test Devices with l'lastic Lenses-A sample unit shall 
be mounted in its normal position and operated al rated vol1agc in a11 

oven for I hr at 120 F ambient temperature. The device should be 
operating in the test in the same manner as it will be operated in 
scnice. 'The lens color shall be identical to that intended for use in the 
device. 

After this warpage test has been completed, there shall be no cvi· 
deuce of warpage of lenses which would affect the proper funclioning 
of the device. 
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BEFORE '1lm DEP~ OF TRANSPOM'ATION OF 'lltE STATE OF w.tscoNSm 
DIVISION OF MCm:>R VEHICLES 

IN H MA'r!'ER OF THE ADOPTION OF mmP1'ER MVD 22~ OF * 
5 WISCONSIN ArMOO:STPATIVE OODE; RULES RELATIVE. * 
ID ESTAB.LI.SHOO STANDARDS AND SPFCD'ICA'rIONS FOJ~ I ORDER AOO?mn RtJLES 
DESIGN AND ~ OF SLOW MOVOO VEHICLE (SMV') * 
~, AS PROVIDED IN 347,245(2), WIS .. STA'M. * 
--~----~------------------------·---------

Pursuant to authority vuted in the Administrator or the Division or Motor 

Vehicles or the Wisconsin ~t of ~tion umer section 110.06~ and 

more specit"ioaUy unde1'1' 341 .. 245 ( 2) • Wis. Stats., created by Chapter 11 of the Law 

of: 1969; a.rd, after due oot1ce am public hearing held Novemb«r 12$ 1969, at lO:OO 

a..m .... in~ 421 Southl\l State Capitol, Madison, Wisaonain~ as provided um.er Chap.­

ter 227 t Wis., Stats.; am, jointly with the state Senate am Asse!!mbly H~ ~ 

mitteu for app:roval thereof't u required in the aro~ subsection or the Statutes; 

IT IS HEREBY ORDERED, That Chapter~ 22 of' the Wisconsin ~trat1ve Code 

entitled W%S~ and Speoif'iaations - Design an:l M'mmttng s.w Embl~ be ~by 

created an:1 adopted in aacoroance with the aforesaid ,joint e~tteest a.pprovalj u 

made and provided in "Exhibit A" attached hereto Md made a part hereof by reference. 



"EXHIBIT A II 

DEPT. OF TRANSPORTATION--MOTOR VEHICLES 

CHAPTER MVD 22 

STANDARDS AND SPECIFICATIONS-DESIGN AND MOUNTING SMV EMBLEM 

MVD 22.01 
MVD 22.02 
1'1VD 22. 03 

Purpose and Scope 
Emblem Description 
Performance Requirements 

MVD 22. 04 Procedures .Test·· 
MVD 22.05 Mounting 

MVD 22.01 Purpose and Scope. (1) The purpose of this standard is 

to establish specifications which define an identification emblem for 

use on slow-moving vehicles when operated on the highway. This standard 

establishes emblem dimensional specifications, performance requirements, 

and related test procedures. 

MVD 22.02 Emblem Description. (1) The identification emblem 

(Fig. 1) shall consist of a fluorescent yellow-orange triangle with a 

dark, red reflective border. The yellow-orange fluorescent triangle 

is for daylight identification. The reflective border defines the 

shape of the fluorescent color in daylight and becomes a hollow red 

triangle in the path of motor vehicle headlights at night. 

MVD 22.03 Performance Requirements. (1) Visibility. The emblem 

shall be entirely visible in daylight and at night from all distances 

between 600 ft and 100 ft from the rear when directly in front of lawful 

upper beam of headlamps. 
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(2) Dimensional requirements. The size shall be as shown in 
. .r": 

Fig. 1. 

/

' r/ ,_:.-
{ ( -_./ 

FIG. 1 IDENTIFICATION EMBLEM 

(3) Color and reflectivity. The spectrophotometric color values 

of the yellow-orange fluorescent material shall have a dominant wave 

length of 590-610 millimicrons and a purity of 98 percent before test. 

After durability test, the dominant wave length of the fluorescent 

material shall not change more than 10 percent. 

(4) The reflective material shall have minimum intensity values 

at each of the angles listed per Table 1. After durability test, the 

minimum reflective intensity values for the reflective material shall 

not change more than 20 percent from the values specified in Table 1. 



TABLE 1 
Divergence 
Angle, deg 

0.2 
0.2 
0.2 
0.5 
o.s 
o.s 

MINIMUM REFLECTIVE INTENSITY VALUES, R* 
Incidence Reflective 
Angle, deg Intensity, R 

0 
15 
30 

0 
15 
30 

10 
7 
5 
5 
4 
2 

*Measurements shall be conducted in accordance with 
photometric testing procedures for reflex-reflectors 
as specified in Society of Automotive Engineers 
Standard, SAE J594d, Reflex Reflectors, and using 50, 
+5 sq in. (322.6, +32.3 sq centimeters) of reflective 
material. The maximum dimension of the test surface 
shall not be greater than 1.5 times the minimum 
dimension. 

--3--

(5) Durability. The reflective and fluorescent materials shall be 

tough, flexible and of sufficient thickness and strength to meet all 

specifications. After the durability test, 22.04 (2), the fluorescent 

and reflective material shall show no appreciable discoloration, cracking, 

crazing, blistering, loss of durable bond, or dimensional change. 

(Sa) Backing material for portable identification emblems shall be 

equivalent to O. 040 in. (0.1Q1-6 m_i~1-_imeters) mj__nimum thickne_ss aluminum_, 

22-gauge (0.030 in. or 0.76 mm) minimum thickness mill-galvanized or 

coated sheet steel, ~ inch minimum thickness exterior type high density overlai< 

soft wood plywood meeting U.S. Product Standard PSl-66 as established 

by the National Bureau of Standards, with the surface clean and receptive 

to a durable bond. The backing material shall be free of burrs. 

MVD 22.04 Test Procedures. (1) The emblem shall be tested in 

conformance with the following sections from SAE J575d, Tests for 



Motor Vehicle Lighting Devices and Components: 

Section B 
Section D 
Section E 
Section H 

Samples for Tests 
Laboratory Facilities 
Vibration Test 
Corrosion Test (pertains to face of 

emblem only) 

--4--

(2) Durability test. (a) Samples shall be exposed to the sun at an 

angle of 45 deg to horizontal and facing south. 

TABLE 2 -- DURABILITY TEST PERIODS 

Minimum Test Period, months 

Location Fluorescent Reflective 

Outside in Midwest 12 24 
or 

Outside in Miami, Florida 6 12 

(b) The specimens shall be mounted so as not to cast shadows on each 

other, or contact each other, or any metallic material, or any material 

capable of acting as a wick. They also shall be mounted so that the 

products of weathering and rain water drippings shall not flow from one 

specimen to another. 

(3) Drop test. Each test sample shall be dropped from a height 

of 5 ft (l.53m) to a smooth hard surface equivalent to rigid metal or 

concrete. Each test sample shall be submitted to three drop tests: 

corner drop, edge drop, and flat drop. Failure shall be considered 

to have occurred when the emblem will no longer meet requirements in 

22.03. 

MVD 22.05 Mounting. (1) The emblem shall be mounted point up (see 

Fig. 1) in a plane perpendicular to the direction of travel plus or 

minus 10 degrees. It shall be placed centrally at the rear of the 



vehicle securely mounted, unobscured, and 2 to 6 tt above the ground 

measured from the lower edge of the emblem. It may be permanently 

attached to equipment when practical. 

--5--

(2) The emblem shall not replace such warning devices as tail lamps, 

reflectors, flashing lights, or warning flags now required by law and 

is not to be used as a clearance marker for wide equipment. 
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October 9, 1969 

ROBERT W. WARREN 
ATTORNEY GENERAL 

Department of Transportation 
Division of Motor Vehicles 
L~802 Sheboygan Avenue 

. Madison, Wis cons in 53 702 

Attention: James L. Karns, Administrator 

Gentlemen: 

Pursuant to sec. 227.025 of the Wisconsin Statutes, I 
hereby consent to the utilization of the following references 
pertaining to standards established by the Society of Auto­
motive Engineers and those contained in the following publica­
tions of the United States Department of Commerce, National 
Bureau of Standards, by reference thereto under the above 
statute: 

SAE Handbook (1969 ed.), pp. 775, 776, 788 
and 789, inclusive, captioned respectively, 
11Test for Motor Vehicle Lighting Devices 
and Componei1ts- -SAE J5 7 Sd" and "Reflex 
Reflectors--SAE J594d." 

"Product Standard PS 1-66 Softwood Plywood, 
Construction and Industrial, including 
11 Amendment No. 2", effective September 20, 
1969. (U. S. Department of Commerce). 

ct .. ::.>.,·--· -
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EFFECTIVE DATE 

Having been passed through the regular procedures of the Offiee of 
Engineering Standards Services, National Bureau of Standards and ap­
proved by the acceptors hereinafter listed in part, this product standard 
1s issued by the National Bureau of Standards, effective November 1, 1966. 

ALLEN V. AsTIN, Director. 

PRODUCT STANDARDS 

Product standards are developed by manufacturers, distributors, and 
users in cooperation with the Office of Engineering Standards Services · 
of the National Bureau of Standards. The purpose of a product stand­
ard may be either (1) to establish standards of practice for sizes, dimen­
sions, varieties, or other characteristics of a specific product; or (2) to 
establish quality criteria, including standard methods of testing, rating, 
certifying, and labeling of the manufactured products. 

The adoption and use of a product standard is voluntary. However, 
when reference to a product standard is m\lde in contracts, labels, inYoices, 
or advertising literature, the provisions of the standard are enforcible 
through usual lega.1 channels as a part of the sales contract. 

A product standard usually originates with the manufacturing seg­
ment of the industry. The sponsors may be manufacturers, distributors, 
or users of the specific product. One of these three elements of industry 
(the proponent) submits to the Office of Engineering Standards Services, 
the necessary data to be used as the basis for developing a product stand­
ard. The office by means of assembled conferences or letter referenda, or 
both,. assists the sponsor group in arriving at a tentative sta1~clard of 
practice and thereafter refers it to the other elements of the same mdustry 
for approval or for constructive criticism which will be helpful in mak­
ing any necessary adjustments. The regular procedure of the office 
assures continuous servicing of each product standard through revie"· 
and revision ·whenever, in the opinion of the industry, changing con- . 
ditions warrant such action. 

'l'he initial printing of t.his produet standard w:u; made possible through the 
cooperation of the American Plywood Association in ordering advance copies for 
its members. 
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Product Standard PS 1-66 For Softwood Plywood, 
Construction And Industrial 
(Supersedes cs 45-60, cs 122-60, cs 259-63) 

1. Purpose 
1.1-The purpose of this Product Standard is to 
establish nationally recognized standards of quality 
for the principal types, grades and sizes of construc­
tion and industrial plywood made primarily from 
species of softwood timber. 1 General adoption and 
use of this voluntary Standard throughout the indus­
try should provide a better understanding between 
buyer and seller, and thereby facilitate market­
ing and procurement. Architects, engineers, home 
builders, retailers, contractors, industrial users, and 
home owners will also be able to specify the proper 
item for their needs by the use of nationally recog-

. nized quality standards. 

1.2 Definition-Softwood plywood is a flat panel, 
built-up generally of an odd number of thin sheets 
or veneers of wood in which the grain direction of 
each ply or layer is at right angles to the one adja­
cent to it. Face and back plys and all odd numbered 
plys generally are oriented with grain direction par­
allel to the long dimension of the panel. The sheets 
of veneer are united under pressure by a bonding 
agent to create a laminated panel with an adhesive 
bond as strong as, or stronger than, the wood. The 
alternating of the direction of the grain of each con­
tiguous layer of wood veneer and the odd numbered 
plys equalizes the strains, and minimizes shrinkage 
and warping of the panel and prevents splitting. 
Overlaid plywood is produced in a like manner with 
special resin treated surfacing material added over 
the panel faces. Throughout this Product Standard 
the term "plywood" is understood to mean all ply­
wood to which this Standard applies. Panels not 
conforming to all provisions of this Product Standard 
are beyond the scope of the standard. 

----.: 

2. Scope and Classification 
2.1 Scope-This Product Standard covers the princi­
pal types, grades and sizes of plywood. Requirements 
are specified for wood species, veneer grading, 
overlays, glue bond, panel construction, moisture 
content, dimensions and tolerances, as well as 

(1) This Product Standard also covers construction and industrial 
hardwood plywood of red and white lauan (Philippine mahogany), 
tanoak, red alder and Western poplar all produced with face 
veneers meeting minimum thickness requirements of paragraph 
3.3.6. For appearance and other grades of hardwood plywood, see 
latest edition of Commercial Standard CS35, Hardwood Plywood. 
Grading rules for appearance grades of ponderosa pine ,sugar pine! 
and Idaho white pine are given in the latest edition of Commercia 
Standard CS157. 

3 

Effective November 1, 1966 

sampling and inspection procedures, test methods 
to determine compliance, and a glossary of trade 
terms and definitions. A quality certification pro­
gram is provided for herein, whereby qualified test­
ing agencies inspect, sample and test products 
identified as complying with this Standard. 

2.2 Classification of Standard Grades and Common 
Uses-Table 1 lists the standard grades of plywood 
that are commonly used for the various applications 
indicated. For reasons of convenience, availability, 
and individual end-use considerations, grades other 
than those listed for a specific application are often 
used. For more complete information on uses, see 
Appendix Al. 

2.2.1 Wood Species-Plywood produced under this 
Product Standard is available in four species classi­
fications, Groups 1, 2, 3 and 4. The species used 
for the face and back plys is a.J: the option of the 
manufacturer but shall always be from the same 
group which serves to establish the group classifica­
tion of a panel. (The species covered in each group 
are listed in Table 2. In addition, other softwood or 
hardwood species having an average specific gravity 
of 0.41 or more, based on green volume and oven 
dry weight, may be used for inner plys as provided 
in paragraph 3.2.2.) · 

2.3 Types-Plywood covered by this Product Stand­
ard is classified into two types, Interior and Exterior, 
which. refers to the exposure capability of the panel. 
Within each type there are several grade designa­
tions based on the quality of the veneers of the 
panel. 

2.3.1 Interior Type-Plywood of this type is moisture 
resistant. It is intended for all interior applications 
as well as applications where it may be temporarily 
exposed to the elements. (The grades of Interior 
type plywood generally available are given in 
Table 3.) 

2.3.2 Exterior Type-:Plywood of this type is pro­
duced with a C grade veneer or better throughout 
and is bonded with completely waterproof adhesives. 
It is a plywood that will retain its glue bond when 
repeatedly wetted and dried or otherwise subjected 
to the weather, and is, therefore intended for perma­
nent Exterior exposure. (The grades of Exterior type 
plywood generally available are given in Table 4. 
Additional premium grades of Exterior plywood are 
described in paragraph 3.4). 



Table 1. ·General Applications and Corresponding Grades of 
Softwood Plywood Commonly Used. 

Grades Commonly Used 
Typical Applications Interior Type 

CONSTRUCTION 
Cabinets, Built-ins N-N, N-A, N-B, A-A, A-B, A-D 

Concrete Forms --

Engineered Components, STRUCTURAL I C-D { Bonded with Box Beams, Stressed STRUCTURAL II C-D Exterior glue 
Skin Panels, etc. 

Farm Structures --
Paneling N-D, A-D, Decorative Panels' 

Sheathing, Wall and Roof STANDARD, STANDARD with Exterior 
and Subflooring glue, C-D (Plugged) 

Siding,Soffits --
Underlayment Underlayment 

INDUSTRIAL 
Agricultural Equipment --

Containers, Crates, Pallets, STANDARD, STANDARD with Exterior 
Tote Bins glue, C-D (Plugged) 

Linings, Box Car and Truck 

Marine --

Shelving A-D, B-D, C-D (Plugged) 

Signs --

Tanks --
(1) Produced in all standard grades in STRUCTURAL I only. 
(2) Decorative panels are described in paragraph 3.4.2. 

Table 2. Classification of Species 

Group 1 Group 2 Group 3 

} 

Alder, red 

Exterior Type 

HiBh Density Overlay, Medium 
ensity Overlay, A-C 

High Density Concrete Form Overlay 
Class I and Class II 

B-B Concrete Form 
Class. I and 11 

STRUCTURAL I A-C! 

A-C, B-C, C-C (Plugged), C-C 

--
C-C, C-C (Plugged) 

Medium Density Overlay, A-C 
Decorative Panels' 

C-C (Plugged) 

High Density Overlay, A-A, A-B, A-C, 
B-C, C-C (Plugged), C-C 

B-C, C-C (Plugged), C-C 

A-C, B-C, C-C (Plugged) 

Marine (A-A, A-B, B-B, High Density 
Overlay and Medium Density Overlay), 
A-A, A-B 

--· 
High Density Overlay, Medium 

Density Overlay, A-A, A-B 

High Density Overlay, A-A, A-B, A-C 

Group 4 

Cedar Douglas fir 1 
Larch, Western 
Pine, Southern 

Cedar, Port Orford 
Douglas fir 2 
Fir 

Cedar, Alaska yellow 
Pine 

Incense 
Western red 

Lob lolly 
Longleaf 
Shortleaf 
Slash 

Tanoak 

California red 
Grand 
Noble 
Pacific silver 
White 

Hemlock, Western 
Lauan 

Red 
White 

Pine, Western white 
Spruce, Sitka 

4 

Lodgepole 
Ponderosa 

Redwood 

Fir, subalpine 
Pine, sugar 
Poplar, Western 
Spruce, Engelmann 
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2.3.2.1 Overlaid Plywood-Overlaid plywood is Exte-
. rior type plywood covered by this Product Standard 
to which has been added a resin-treated fiber sur­
facing material on one or both sides. It is made 
in two standard categories, "High -Density" and 
"Medium Density," and a "Special" category (see 
paragraph 3.5.3), all of which refer to the surfacing 
materials. T.he overlay surfaces are permanently 
fused to the base panel under heat and pressure. 
Although designed for all types of moisture exposure 
and service, all overlaid plywood is made only in the 
Exterior type. This refers to the base panel and to 
the OY~JJ;iy itsetf. (Tab]Ed: list§_Jti_e standard grades 
of overlaid ply\vood ·generally avaifableT-~"-~ -

2.4 Standard Sizes-Plywood is generally available 
in panel widths of 36, 48 and 60 inches, and in panel 
lengths ranging from 60 inches to 144 inches in 
12-inch increments. Other sizes are also available 

· on special order. Panels 48 inches wide by 96 inches 
long (4' by 8'), and 48 inches wide by 120 inches 
long (4' by 10'), are most commonly available. 

2.5 Thickness-Nominal thicknesses of sanded pan­
els range from 1 A inch to 1-1/4 inches and greater, 

' .. generally in 1 8 inch .increments. Unsanded- panels 
are available in nominal thicknesses of 5/16 inch to 
1-1 '4 inches or greater, in increments of 118 inch 

• fpr thicknesses over 3/8 inch. Under 3/8 inch, thick­
nesses are in 1 16 inch increments. Tolerances are 
as provided in paragraph 3.9.1. 

:··~-~·I;~---::;_• ·~~-,~~-· o • .,~-"-~· • •' I 

1 
2.6 Number of Plys (standard construction)-The 
minimum number of plys (veneer layers) used in 
panels of standard commercial construction are 
given in paragraph 3.10. 

3. Requirements 
3.1 General-All plywood panels represented as con­
forming to this Product Standard shall meet or 
exceed all ppplicable requirements set forth in this 
section. Required test methods are given in Section 
4. All Product Standard terms are defined in Sec­
tion 5. Requirements for grademarking and certifi-
cation are given in Section 6. -

3.2 Wood Species 

3.2.1 Species to·r faces and backs-For purposes of 
_this Product Standard, veneer species are classified 
into the four groups given in Table 2. The species 
of face and back plys shall always be from the same 
group, and shall establish the species group classifi­
cation of the panel. The species classification group 
(except for sheathing) shall be set forth in the grade­
mark on each panel. See Paragraph 3.7.5 for sheath-

ing identification requirements. Douglas fir, for the 
purpose of this Product Standard, shall be classed 
as Douglas fir No. 1 and Douglas fir No. 2. Douglas 
fir from trees grown in the States of Washington, 
Oregon, California, Idaho, Montana, Wyoming, and 
the Canadian Provinces of Alberta and British 
Columbia shall be classed as Douglas fir No. 1. 
Douglas fir from trees grown in the States of Nevada, 
Utah, Colorado, Arizona and New Mexic'i) -shall be 

.--,classed as Douglas fir No. 2. soJthern pine is 
defined, for the purpose of this Product Standard, 
as slash (Pinus elliottii), longleaf (Pinus palustris), 
shortleaf ·(Pi nus echinata), and loblolly (Pin us 
taec:la}-piries~ ,.,_. ·--~-.-- ·- .... ~---- --~-~'--'""--"'p·"~·-.--..... - .... ,.. -·=-~----~~- .. ---

3.2.2 Species for Inner Plys-Inner plys may be of 
any species listed in Table 2, or of any softwood 
species or any hardwood species having a published 2 

average specific gravity value of 0.41 or more based 
on. .green volume and oven dry weight except as 
required for premium panels in paragraph 3.4. 

3.3 ... Grade description of veneers-All veneers used 
in the construction of the plywood panels shall 
conform to one of the below listed grade require­
ment_s of which N grade is the highest classification. 
The standard combination of these veneers into the 
various panel grades shall be as provided in Tables 
-3-and-4 and in the premium grades. as described in 
paragraph 3.4. The terms used shall be interpreted 
as described in Section 5, Nomenclature and 
Definitions.-,,.- ·=--"" >" -~ - - • ·~:,:""•"·--

3.3.1 Grade N Veneer (Intended for natural finish) 

General 

Shall b~-smoothly cut 100% heartwood or 100% 
sapwood, free from knots, knotholes, pitch pock­
ets,· open splits, other open defects, and stain. 

-of not more than two pieces io 48" width; not 
more than three pieces in wider panels. 

-well matched for color and grain with joint 
parallel .to edges when of more than one piece.~~ 

Permits-suitable synthetic fillers to fill: 

(a) ·small cracks -or checks not more than 1/32" 
wide. 

(b) Small splits or openings up to 1/16" wide if 
not exceeding 2" in length. 

(c) Small chipped areas or openings not more 
· than 1/8" wide by 1/4" long. 

(2) The Forest Products Laboratory will be considered as final evalll· 
ator of data. 

\•,.,.,--.-, 
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Growth Characteristics 

Permits-pitch streaks averaging not more than 3/8" 
in width and blending with color of wood. 

Repairs 

Shall be-neatly made and parallel to grain. 
-limited to a total of six in number in any 4-foot 
by 8-foot face, with proportionate limits for other 

.sizes. 
-well matched for color and grain. 

Permits-patches limited to three "router" patches 
not exceeding 3/ 4" in width and 3-1/2" in length. 
-no overlapping. 
-wood shims not exceeding 12" in length that 
occur only at the ends of the panel. 

3.3.2 Grade A Veneer (Suitable for painting) 

General 

Shall be-firm, smoothly cut and free from knots, 
pitch pockets, open splits, and other open defects. 
-well joined when of more than one piece. 

Permits-suitable synthetic fillers to fill: 
(a) small cracks or checks not more than 1/32" 

wide. 
(b) small splits or openings up to 1/16" wide, if 

not exceeding 2" in length. · 
(c) small chipped areas or openings not more 

than 1/8" wide by 1/4" long. 

Growth Characteristics 

Permits-pitch. streaks averaging not more than 3/8" 
in width, blending with color of wood. 
-sapwood. 
-discolorations. 

Repairs 

Shall be-neatly made and parallel to grain, limited 
to a total of 18 in number, excluding shims, in any 
4-foot by 8-foot face; proportionate limit on other 
sizes. 

Perm its-patches: 

(a) which are "boat," "router" and "sled" type 
only, including die-cut patches if edges are 
cut clean and sharp. Radius of ends of boat 
patches shall not exceed 1/8". 

(b) not exceeding 2-1/4" in width singly. 
{c) multiple, consisting of not more than two 

patches, neither of which may exceed 7" in 

(3) Only wood shims shall be admitted in Interior type panels. Syn· 
thetic shims shall completely fill kerfs or voids; shall present a 
smooth, level surface; and shall not crack, shrink or lose their 
bond under Exterior type plywood test exposures described In 
paragraphs 4.4.2 and 4.4.3. Performance of synthetic shims under 
normal conditions of service shall be comparable to that of wood 
shims. 
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length if either is wider than 1". 
-shims, except over or around patches or as 

multiple repairs. 3 

3.3.3 Grade B Veneer 

General 

Shall be-solid and free from open defects and torn 
grain except as noted. 

Permits-slightly rough grain. 

-minor sanding and patching defects, including 
sander skips not exceeding 5% of panel area. 
-suitable synthetic fillers to fill: 
(a) small splits or openings up to 1/16" wide if 

not exceeding 2" in length. 
(b) small chipped areas or openings not more 

than 1/8" wide by 1/4" long. 

Growth Characteristics 

Permits-knots up to 1" measured across the grain if 
both sound and tight. 

-pitch streaks averaging not more than 1" in 
width. 

-discolorations. 

Open Defects 

Permits-splits not wider than 1/32". 

-vertical holes not exceeding 1/16" in diameter 
if not exceeding an average of one per square foot 
in number. 

-horizontal or surface tunnels limited to 1/16" 
across, 1" in length, and to 12 in number in a 
4-foot by 8-foot panel, or proportionately in panels 
of other dimensions. 

Repairs 

Shall be-neatly made. 

Permits-patches ("boat," "router," and "sled") not 
exceeding 3" in width individually where occurring 
in multiple repairs, or 4" in width where occurring 
singly. 

-plugs (circular, "dog bone" and leaf shaped) not 
exceeding 3" in width individually where occur­
ring in multiple repairs, or 4" in width where 
occurring singly. 

-shims.• 

-synthetic plugs not exceeding above dimensions 
which present solid, level, hard surface. Perform­
ances under normal conditions of service shall be 
comparable to that of wood plugs. 

(4) Synthetic shims shall completely fill kerfs or voids; shall present a 
smooth, level surface; and shall not crack, shrink or lose their bond 
under Exterior type plywood test exposures described in paragraphs 
4.4.2 and 4.4.3. Performance of synthetic shims under normal con· 
ditions of service shall be comparable to that of'wood shims. 
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3.3.4 Grade C Veneer 

General 

-· ~f.>ermits-sanding defects that will not impair-~the-­
strength or serviceability of the panel. 

See also paragraphs 3.7.2, 3.7.3 and 3.7.4. 

3.3.4.1 C-Plugged Veneer-(Veneer used for faces of 
Underlayment, C-D (Plugged) and C-C (Plugged) 
grades, and inner plys of overlaid panels and other 
products if specified). This veneer may contain knot­
holes, worm and borer holes, and other open defects 
not larger than 1/ 4" by 1/2", sound and tight knots 
up to 1-1/2" measured across the grain, splits up to 
1/8" wide, ruptured and torn grain, pitch pockets, 
if solid and tight, plugs, patches, and shims. Where 

Growth Characteristics gradesnaving C-Plugged face veneer are specified 

Permits-knots if tight and not more than 1-1/2" as fully sanded, sanding defects shall be the same 
across grain. as admitted under B grade. 

-""'~~..._~· - ·~__,..,..,~--~·-'· ---~- - -- - -~--~-,.,...~ __ .......,._-=-,..__,~.-""·-~-1~--.i..~·..,-:~i:-..-~..,._'<'-,..-~~~~-- .:;..;fr,'"-..,. .... ~-..,. "'~~,.y.,-.-, .• ,,.. ~.r-=~.,.,"T>:' .• -... ,,,.,~'7!:l'~~r-~~·,,_...,.,,..._,._~---07:~=-,...,... 

- ~-- -discolorations. - - · · 3.3.5 Grade D Veneer 

\ 

.! .J 

Open Defects 

Permits-knotholes up to 1" measured across the 
grain; an occasional knothole more than 1" but 

-- ..... -~~not ·more than 1-1/2" measured across the grain, 
occurring in any section 12" along the grain in 
which the aggregate width of all knots and knot­
holes occurring wholly within the section does 
not exceed 6" in a 48" width, and proportionately 
for other widths. 
: ... :open pitch pockets not. Wider 'than 1>~ ;"-­

-splits, required to taper to a point: 

. 1/2" by one-half panel length. 

·3/8" by any panel length. 

_.,,._.,.,~~--c~:-- -," ___ ,~-~ llf~~maE!Ilt.tm ~idtb where located within 1" of 
parallel panel edge. 

.~';l;....,......,_~--'i 
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-borer holes not more than 5/8" wide and 1-1/2" 
long. 

Repairs 

Shall be-neatly made. 

Permits-patches (boat, including die cut) not 
exceeding 3" in width individually where occurring 
in multiple repairs, or 4" in width where occur­
ring singly. 
-plugs (circular, "dog bone" and leaf shaped) not 
exceeding 3" in width individually where occurring 
in multiple repairs or 4" in width where occurring 
singly. 

-shims including synthetic as provided for in B 
grade. 

-synthetic plugs not exceeding above dimensions 
which present solid, level, hard surface. Perform­
ance under normal conditions of service shall be 
comparable to that of wood plugs. 
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General 

Permits-except as otherwise specified, any number 
of plugs, .. patches, shims, worm or borer holes, 
sanding defects, and other characteristics, pro­
vided the)rdo-not seriously impair the strength or­
serviceability of the panels. 

See also paragraphs 3.7.2, 3.7.3. and 3.7.4. 

Growth Characteristics 

Permits-tight knots ·in inner _plys. 

-in D grade backs, tight knots not larger than 
"-~2-1/2!!.measured across the grain . 

-in D grade backs, an occasional tight knot larger 
than 2-1/2" but not larger than 3" measured 
across ·the grain-;·,_occ·urring·· in ·ahy·-~rectidn-12"'- -·~-~f"- • 

along the grain in which the aggregate width of 
all knots and knotholes occurring wholly within 
the section does not exceed 10" in a 48" width 

~·and proportionately for-other widths.· ' 

Open Defects 

Permits-knotholes up to 2~1/2" in maximum dimen­
sion; an occasional knothole larger than 2-1/2" 
but not larger than 3" maximum dimension occur­
ring in any section 12" along the grain in which 
the aggregate width of all knots and knotholes 
occurring wholly within the section does not 
exceed 10" in a 48'' width, and proportionately 
for other widths. 

-in sanded· panels, knotholes shall not exceed 
2-1/2" in maximum dimension in veneer thicker 
than 1/8". · 

-knotholes not exceeding 3-1/2" in maximum 
dimension in center ply only of 5-ply STANDARD 
and C-D (Plugged) grades. 

-pitch pockets not exceeding 2-1/2" measured 
across the grain. 
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-splits, required to taper to a point: 

-Up to 1". 
-In backs only, not more than one exceed-
ing 1/2". 
-Not exceeding 1/4" maximum width where 
located within 1" of parallel panel edge. 

White Pocket 

Any area 24" wide across the grain and 12" long, in 
which light or heavy white pocket occurs, shall not 
contain more than three of the following charac­
teristics, in any combination: 

(a) 6" width of heavy white pocket. 
(b) 12" width of light white pocket. 
(c) One knot or knothole, 1-1/2" to 2-1/2", or two 

knots or knotholes, 1" to 1-1/2"; knots or knot­
holes less than 1" shall not be considered. · 
Sizes of any knot or knothole shall be meas­
ured in greatest dimension. Any repair in white 
pocket area shall be treated ·for grading pur­
poses as a knothole. 

3.3.6 Veneer Thickness-Except as noted below, 
veneers shall be 1/10" or thicker in panels 3/8" 
rough (unsanded) thickness or over; 1/12" or thicker 
in panels of lesser thickness. Veneers 1/16" or 
thicker may be used in 5-ply, 3/8" Exterior type 
panels, and as centers only in other 5-ply panels. 
Veneers 1/12" or thicker may be used as core in 
5-ply 1/2" panels. In no case, however, shall veneers 
be thicker than 1/4". The average veneer thickness 
shall conform to the limitations given in this Prod­
uct Standard within a tolerance of 5% of the speci­
fied nominal thicknesses measured dry before layup. 

3.3.7 Scarfed Veneers-Scarfed veneer may be used 
for any face, back, or inner ply except as provided 
in paragraph 3.8. Scarfed joints shall not have a 
slope steeper than 1 to 8, but may be specified at 
less than 1 to 8. Veneer in the scarf area shall not 
contain defects which reduce its effective cross 
section by more than 20%. Veneer scarfed joints -
shall be glued with a waterproof adhesive. 

3.4 Premium Grades 

3.4.1 Marine Exterior Plywood-Marine Exterior grade 
shall be of Exterior type meeting applicable require­
ments of this Product Standard, and of one of the 
following grades: A-A, A-B, B-B, High Density Over­
lay, or Medium Density Overlay, all as modified 
below for "Marine Exterior" plywood. 

Only Douglas fir 1 and Western larch veneers shall 
be used. 
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VENEERS-"A" faces shall be limited to a tota 
of 9 single repairs in a 4-foot by 8-foot sheet 
or to a proportionate number in any other size a: 
manufactured. 

"8" faces or backs where specified, and all inne 
plys, shall conform to "B" quality veneer require 
ments and shall be full length and width. 

All patches shall be glued with an adhesive meet 
ing Exterior type performance requirements of thi: 
Product .Standard and, in addition, shall be set ir 
the panel using a technique involving both heat anc 
pressure. 

EDGE-GRAIN JOINTS-When the inner ply veneer: 
consist of two or more pieces of veneer, the edge: 
shall be straight and square without lapping. 

CORE-GAPS AND EDGE-SPLITS5 -Neither edge of 
panel shall have any core-gap or edge-split in exces 
of 1/8" wide. Core-gaps and edge-splits per 8 feet c 
crossband layer ·shall not exceed four in number 
End splits arid gaps on either end of a panel shal 
not exceed 1/8" in aggregate width. 

Filling of core-gaps and edge-splits with material: 
that serve to conceal the gaps or splits is prohibited 

3.4.2 Decorative Panels-Specialty panels with decc 
rative face veneer treatments in the form of stri2 
tions, grooving, embossing, brushing, etc., whid 
except for the special face treatment, meet all of th 
requirements of this Product Standard, includin 
veneer qualities, glue bond performance and wor~ 
manship, shall be considered as conforming to th 
Standard. 

3.4.3 Exterior B-B (Concrete Form) Panels-A panE 
especially made for general concrete form use. Fac1 
veneers shall be not less than B grade and shal 
always be from the same species group. Inner ply 
shall be not less than C grade. (See Table 4 fo 
veneer grade limitations of High Density overlai1 
concrete form panels.) This grade of plywood i 
produced in two classes and panels of each clas 
shall be identified accordingly. Panels shall b 
sanded two sides, edge-sealed and, unless otherwis 
specified, mill-oiled. Species shall be limited as to 
lows and are applicable also to High Density ove1 
laid exterior concrete form panels: (See also par< 
graph 3.2.1.) 

Class I-Faces of any Group 1 species, core of an 
Group 1 or Group 2 species, and centers of an 
Group 1, 2, 3 or 4 species. 

(5) See Section 5, Nomenclature and Definitions. 
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Class II-Faces of any Group 1 or Group 2 species, 
and core and centers of any Group 1, 2, 3 or 4 
species, or, faces of Group 3 species of 1/8" mini­
mum thickness before sandng, core of any Group 
1, 2, or 3 species; and centers of any"~roup''1~2, 
3 or 4 species. 

~r · ~:~~g~!~·:~~r:.~i ~~:~:d :;;1~!~ti~~:e;~ch e:~·!t~~~ 
tural components where design properties including 

~i,. tension, compression, shear, cross-panel flexural 

3.5 Overlays-The standard grades of overlaid ply­
wood are listed in Table 4. The overlays shall con­
form to the following requirements: 

i properties and nail bearing may be of significant .. -~···--·~1- '--~~.,tmportance. In addition to the special species~·"gratJ-e--- -
! and glue bond requirements set forth below, all other 
: provisions of this Product Standard for the specific 
I 

1 
types and grades form a part of the specifications for 

3.5.1 High Density-The surfacing on the finished 
product shall be hard, smooth, and of such character 
that further finishing by paint or varnish is not 
necessary. It shall consist of a cellulose-fiber sheet 
or sheets, containing not less than 45% resin solids 
based on a volatile-free weight of fiber and resin. 
The resin shall be a thermo-setting phenol or mel­
amine type. The total' resin-impregnated materials 
for each face·shall be-not less than 0.-012 inch thick 
before pressing and shall weigh not less than 60 lbs. 
per 1,000 sq. ft., including both resin and fiber. The 
resin impregnation shall be sufficient to make a con­
tinuous bond without voids or blisters between the 
surfacing material and the plywood. The overlay face 
is usually produced in natural translucent color, but 
certain oflieY colors may be used by manufacturers 
for identification. 

I I Structural panels. (See also paragraph 3.2.1.J 

I I 
Grade Glue Bond_ Species 

! \ 
I I 

--I: ·. ~ 
I 

_, 

STRUCTURAL I, (See footnote 3) Face, back and 
~-0' all inner plys 

limited -to Group 
1 species. 

STRUCTURAL II, (See footnote 3) Face, back and 
c~o• .. 

·_-· __ c;f;::_-7-· 
all innerplys may . be of any Group 
1, 2 or 3 species. 

$_TRUCTURAL I, - Exterior Face, back and 
A-C2 • ·all inner plys 

limited to Group 
1 species. 

--
(1) Special limitations applying to STRUCTURAL C·D grade panels are: 

- White pocket in any area larger than the size of the largest 
knothole, pitch pocket, or split specifically permitted in D grade 
shall not be permitted in any ply. 

- Sound, tight knots shall not exceed 2-1/2" measured across the 
grain, except as provided in Tables 5 and 6. 

- Plugs (circular, "dog bone," and leaf shaped), including multiple 
repairs shall not exceed 4" in width. 

- Panels 1/2" and greater in thickness shall consist of a minimum 
of 5 plys. 

- See also paragraph 3.7.2. 

(2) Produced also in all standard Exterior grades in STRUCTURAL I 
only. 

(3) STRUCTURAL C-D shall be bonded with an adhesive identical to 
those used for Exterior plywood and meet the performance require­
ments of paragraph 3.6.2 when tested in accordance with para­
graph 4.4. 
Panels shall be clearly identified as "STRUCTURAL I" or "ST-RUC­
TURAL II." 

3.4.5 STANDARD (Exterior Glue)-Regular Interior 
sheathing panel bonded to meet the requirements 
for STRUCTURAL C-D. See paragraph 3.6.2:- --

3.4.6 Special Exterior. A premium panel of Exterior 
type that may be produced of any specified species 
covered by this Product Standard. It shall otherwise 
meet all of the requirements for Marine Exterior (See 
paragraph 3.4.1) and be produced in one of the fol­
lowing grades: A-A, A-B, B-B, High Density Overlay, 
or Medium Density Overlay. 

3.5.2 Medium Density-The resin-treated facing on 
the finished product shall present a smooth, uniform 
surface intended for high-quality paint finishes. It 
shall consist of a cellulose-fiber sheet containing 
not less than 17% resin solids for a beater loaded 

_ sheetr or-22-% for an impregnated sheet, both based 
on the volatile free weight of resin and fiber exclusive 
of glueline. The resin shall be a thermo-setting 
phenol or melar:njne type. The resin-treated material ·~· 
shall weigh not less" than 58 lbs. per-1,000 sq. ft. of - c 

single face including both resin and fiber but ex­
clusive of· glueline. After application, the material 

--·.shall measure not less than 0.012 inch thick. Some 
evidence of the underlying grain may appear. The 
overlay face is produced in a natural color and 
certain other colors. 
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3.5.3 Special Overlays-Surfacing materials having 
special characteristics which do not fit the exact 
description of High Density or Medium Density types 
as outlined in paragraphs 3.5.l and 3.5.2. These must 
meet the test requirements of Section 4 for overlaid 
plywood, and paragraph 2.3.2.1 as to the durability of 
the· surface material, and panels shall be identified 
as "Special Overlay." '.-;-2= ·-~ ---,_ 

3.6 Adhesive Bond Requirements 

3.6.1 Interior Type Panels-When tested in accord­
ance with paragraph 4.3, panels shall be evaluated 
for conformance with the Product Standard in the 
following manner: 
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Underlayment, C-D Plugged, and STANDARD: 
A panel shall be classed as failing if more than 
two of the five test specimens fail. The material 
represented by the sampling shall be considered 
as meeting the requirements of this Product 
Standard if no more than two of the twenty panels 
are classed as failures. 

All Other Grades: 

Eighty-five per cent of all test specimens shall 
pass the test described in paragraph 4.3. 

If these requirements are satisfied, the panels rep­
resentecf by the sampling shall be considered as 
meeting the requirements of the Product Standard. 

3.6.1.1 Mold Resistance - Underlayment, C-D 
(Plugged), and STANDARD shall be made with an 
adhesive possessing a mold resistance equivalent 

·to that created by adding, to plain protein glue, five 
pounds of pentachlorophenol or its sodium salt per 
100 pounds of dry glue base. The equivalency shall 
be established by testing and evaluation in accord­
ance with "Mold Testing Procedures and Approved 
Requirements" published by the American Plywood 
Association. This procedure is specifically designed 
for adhesive qualification approval and is not ap­
plicable to inspection and testing, as covered in 
Section 4. 

3.6.1.2 Resistance to Elevated Temperature-Under­
layment, C-D (Plugged) and STANDARD shall be 
made with an adhesive possessing resistance to 
temperatures up to 160°F at least equal to that of 
plain protein glue. Urea resin glue shall not be 
used in these grades unless evidence is submitted 
indicating performance equivalent to plain protein 
glues. 

3.6.2 STRUCTURAL C-D-When tested in accordance 
with paragraph 4.4, STRUCTURAL C-D plywood shall 
be considered as meeting the requirements of this 
Product Standard if all of the folloyting minimum 
conditions are met: 

1. Test specimens average 80% wood failure 

2. At least 90% of the panels as represented by 
the test pieces show 60% wood failure or better 

3. At least 95% of the panels as represented by 
the test pieces show 30% wood failure or better. 

The above requirements are applicable separately 
and independently to the results obtained from the 
vacuum-pressure test and the boiling test. Speci­
mens cut through localized defects permitted in the 
grade shall be discarded. Test specimens showing 

delamination in excess of 1/8 inch deep and 1 inch 
long shall be rated as 0% wood failure. 

3.6.3 Exterior Type-When tested in accordance with 
paragraph 4.4, Exterior type plywood shall be con­
sidered as meeting the requirements of this Product 
Standard if all of the following minimum conditions 

.. - are met: 
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1. Test specimens average 85% wood failure. 

2. At least 75% of the panels as represented by 
the test pieces show 80% wood failure or better. 

· 3. At feast 90% of the panels as represented by 
the test pieces show 60% wood failure or better. 

4. At least 95% of the panels as represented by 
the test pieces show 30% wood failure or better. 

The above requirements are applicable separately 
and independently to the results obtained from the 
vacuum-pressure test and the boiling test. Speci­
mens cut through localized defects permitted in 
the grade shall be discarded. Test specimens show­
ing delamination in excess of 1/8 inch deep and 
1 inch long shall be rated as 0% wood failure. 

3.6.3.1 Exterior type heat durability-Plywood shall be 
tested as described in 4.4.4. Any delamination due 
to combustion shall be considered as failure, ex­
cept when occurring at a localized defect permitted 
in the grade. When testing overlaid plywood, blisters 
or bubbles in the surface caused by combustion 
shall not be considered delamination. 

3.6.3.2 Overlaid piywood-The bond between veneers 
of overlaid plywood as well as the bond between 
the overlay and the base panel shall meet the wood 
failure requirements described above for Exterior. 
In evaluating specimens for separation of resin­
treated face from the plywood, fiber failure shall be 
considered the same as wood failure. 

3.7 Panel construction and workmanship-Plywood 
shall be clean, well manufactured, and free from 

- blisters, laps and other defects, except as expressly 
permitted herein. End butt joints are prohibited in 
any veneer. Panels shall have no continuous holes 
or through openings from face to back. 

Plywood panels shall be constructed in the grades 
and veneer combinations as provided in Tables 3 
and 4. All terms used herein shall be interpreted as 
described in Section 5. The grain of all plys shall 
be at right angles to the grain of adjacent plys 
and to the ends or edges of the panel. The entire 
area of each contacting surface of the adjacent 
veneer plys including repairs shall be bonded with 

1· 
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an adhesive in a manner to assure satisfactory com-
. pliance with the performance requirements for its 
type as set forth in the tests described in Section 
4. No tape shall occur in any glueline. Where face 
plys consist of more than one piece of veneer, gaps 
between adjacent pieces shall be graded as splits. 
Any adhesive or bonding system that causes degra-

Table 3. Interior Type Grades 

dation of the wood or latent failure of bond will 
not be permitted. 

Shims or strips of veneer shall not be used to re­
pair panel edge voids. However, filling with approved 
synthetic fillers neatly applied will be admitted. 
Staples are prohibited. Exposed veneer (faces) on 

Panel Minimum Veneer Quality 
Grade Designations Face Back Inner Plys Surface 

N-N' N N c Sanded 2 sides 
N-A' N A c Sanded 2 sides 
N-B' N B c Sanded 2 sides 
N-D2 N D D Sanded 2 sides 
A-A A A D Sanded 2 sides 
A-B A B D Sanded 2 sides 
A-D A D D Sanded 2 sides 
B-B B B D Sanded 2 sides 
B-D B D D Sanded 2 sides 

Sanded or touch-sanded 
Underlayment C (Plugged) D C3 & D as specified 

Unsanded or touch-
C-D (Plugged) C (Plugged) D D sanded as specified 
STRUCTURAL See Paragraph 3.4.4 Unsanded grade• 
STANDARD c D 

STANDARD WITH 
EXTERIOR GLUE 
(See para. 3.4.5) c D 

(1) Natural finish items intended primarily for cabinet work. Available 
generally only in 3/4" thickness and only from certain mills. 

(2) Natural finish item, intended primarily for paneling and wainscot­
ing. Available generally only in 1/4" thickness and only from 
certain mills. 

Table 4. Exterior Type Grades1 

D Unsanded grade• 

D Unsanded grade• 

(3) Veneer Immediately adjacent to face shall be C or better. 

(4) Panels shall not be sanded, touch-sanded, or thickness sized by 
any mechanical means. 

Panel Minimum Veneer Quality 
Grade Designations Face• Back• Inner Plys Surface 

Marine See paragraph 3.4.1 
Special Exterior See paragraph 3.4.6 

A-A A A c Sanded 2 sides 
A-B A B c Sanded 2 sides 
A-C A c c Sanded 2 sides 

B-B (Concrete Form) See paragraph 3.4.3 
B-B B 
B-C B 

C-C (Plugged) C (Plugged) 

C-C c 
A-A High Density Overlay A 

8-B High Density Overlay B 

B-B High Density Concrete B 
Form Overlay (See para. 3.4.3) 
B-B Medium Density Overlay B 

Special Overlays c 
(1) Available also in STRUCTURAL I classification as provided in 

paragraph 3.4.4. 

(2) For overlaid plywood, the grade designation for face and back 
refers to the veneer directly underlying the surface. All overlaid 

B 
c 
c 

c 
A 

B 

B 

B 

\ 
c 
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c Sanded 2 sides 
c Sanded 2 sides 
c Sanded or touch-

sanded as specified 
c Unsanded grade3 

C (Plugged) ---
C (Plugged) ---
C (Plugged) ---

C or ---
C (Plugged) 
as specified 

c ---
plywood is overlaid on two sides unless otherwise specified. When 
only one side is surfaced, the exposed back shall be C or better. 

(3) Panels shall not be sanded, touch-sanded or thickness sized by 
any mechanical means. 



"· 

both sides of panel shall have the bark or tight sur­
face out. Plys directly under surfaces of overlaid 
panels are not considered exposed veneers. 

3.7.1 Core gaps and center gaps-Core gaps or cen­
ter gaps, except as noted for plugged core and 
jointed core shall not exceed 1 inch in width for 
a depth of 8 inches (measured from panel edge) 
and the average of all gaps occurring in a panel 
shall not exceed 1/2 inch. Every effort shall be made 
to produce closely-butted core joints. 

Unless otherwise specified, plugged core {also re­
ferred to as solid core) shall be core and center con­
struction of C(Plugged) veneer and gaps between 
adjacent pieces of core shall not exceed 1/2 inch. 
When jointed core is specified, gaps between pieces 
of core__~hall not exceed 3/8 inch, and the average of 
all gaps occ-urring in a panel shall not exceed 3/16 
inch. 

3.7.2 Veneer requirements-The veneers used in 
each ply of each panel and the completed panel 
shall conform with the applicable veneer grade and 
with the construction and workmanship require­
ments given herein. Additionally, in recognition of 
the requirements of selected end uses, the type 

__ ,_.and -frequency of the characteristics listed in Table 
5 shall be further limited as provided in Table 6 
for the grades listed. 

3.7.3 Sanded Panels - Unless otherwise specified, 
sanded plywood shall be surfaced on two sides. 
Faces·and backs of panels shall be full width and .. ·. 

full length except that C grade and D grade ba~ks 
may be narrow on one edge or short on one end 
only, but by not more than 1/8 inch for half the panel 
length or width, respectively. Inner plys shall be 
full width and length except that one edge or end 
void not exceeding 1/8 inch in depth or 8 inches 
in length per panel will be acceptable. Core veneers 
not exceeding 1/8 inch in thickness may be lapped 
but by not more than 3/16 inch when adjacent to 
faces, or 1/2 inch when adjacent to backs, and pro­
vided such laps create no adjacent visible opening. 
Sanding defects resulting from core laps shall not 
be permitted in panel faces.· 

3.7.4 Unsanded Panels - When specified rough or. 
unsanded, plywood may have paper tape on either 
face or back or both, except that in C-C Exterior no 
tape used for veneer splicing shall be permitted. 
Core veneers may be lapped by not more than 1/2 
inch providing such laps create no adjacent visible 
opening. All plys of STANDARD panels only shall be 
full length and full width except that no more than 
half the length of one edge nor half the width of 
one end may contain short or narrow plys, provided: 

I 

(a) Such plys shall not be short or narrow by: 
more than 3/16 inch. 

(b) The aggregate area in the plane of the plys' 
of such edge characteristics does not exceed 
6 sq. in. in the entire panel. ' 

(c) Such edge characteristics do not occur in 
more than one ply at any panel cross section. 

I 
i 

1 
I 
l 

Table 5. Classification of-Panel Characteristics 
. -1 .• 

Designation Characteristic Description Notes 

·--- C Veneer (3.3.4) 

(a) Knotholes Over l" but not over 1-1/2" { Not applicable to} 

'rr"~"~''Y•---<bl-"'>· _ __$_Rill~-~- Over 1/4" (not over 3/8" by any length, C(Plugged) veneer • 
nor over 1/2" by half panel length) 

~--- D Veneer (3.3.5) 
-~-~,-

(c) Knots Over 2-1/2" but not over 3" D backs only 

(d) Knotholes Over 2-1/2" but not over 3" ---
(e) Splits Over 1/2" (not over 1") ---
(f) Core laps Laps adjacent to face --- I (3.7.3, 3.7.4) 

~ 
(g) Core laps Laps adjacent to backs --

(3.7.3, 3.7.4) 
~ 
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Table 6. Number of Characteristics Permitted for Certain 
Panel Grades 

Panel Grade Designation Characteristic Total number of characteristics 
(See Table 5) permitted per panel1 

N-N, N-A (f), (g) 0 

N-B (f) 0 
(g) 2 

N-D (f) 0 
(d), (e), (g) 2 

Underlayment, and (a), (f) 0-Applies to core veneer . -~---~ 

C-C (Plugged) next to face only 

STRUCTURAL I, C-D (b), (e) 0-Applies to faces and 
STRUCTURAL II, C-D backs only 

_,, 

(a), (c), (d), (f), (g) 2 

(1) Limitation applies only to those characteristics listed in center column. 

Table 7. Identification lndex1 

Table for Sheathing Panels 

Species 
of face 

and 
back Grade 

Group 1 r J Structural I 
Structural II' 
Standard 

Group 2 ~c ~· ~-C ~o Structural 11 tructura I II 
Standard tandard 

Group 3 ~C ~o Structural II 
Standard 

Group 4 ~-C Standard ]• ~-C ~o Standard 

"' 5/16 20/0 16/0 12/0 "' ~ x 3/8 24/0 20/0 16/0 
0 
:c 1/2 32/16 24/0 24/0 
I-

-ro 5/8 42/20 32/16 30/12 
c: 

3/4 48/24 42/20 36/16 ·e 
0 7/8 --- 48/24 42/20 z 

(1) Identification Index refers to the numbers in the lower portion of 
the table which are used in the marking of sheathing grades of 
plywood. The numbers are related to the species ol panel face 
and back veneers and panel thickness in a manner to describe 
the bending properties of a panel. They are particularly applicable 
where panels are used for subflooring and roof sheathing to 
describe recommended maximum spans in inches under normal 
us<; conditions and to correspond with commonly accepted cri· 
tena. The left hand number refers to spacing of roof framing 
with the right hand number relating to spacing of floor framing. 
Actual maximum spans are established by local building codes. 
See reference sources listed in Appendix A for complete descrip­
tion and product use information. 

(2) Panels of standard nominal thickness and construction. 

(3) Panels manufactured with Group 1 faces but classified as 
STRUCTURAL II by reason of Group 2 or Group 3 inner plys. 

(4) Panels conforming to the special thickness and panel construction 
provisions of 3.7.6. 

13 

In grades other than STANDARD, backs may be 
narrow on one edge or short on one end only, but 
by not more than 1/8 inch for half the panel length 
or width, respectively; inner plys shall be full width 
and length, except that one edge or end void not 
exceeding 1/8 inch in depth or 8 inches in length per 
panel will be acceptable. 

3.7.5. Identification Index for Sheathing - Grade­
marking or trademarking of C-C, STRUCTURAL C-D, 
and STANDARD shall include an "Identification In­
dex" for the thicknesses shown in Table 7. 

3.7.6 Thickness and construction of Group 2 and 
Group 4 sheathing panels - C-C Exterior, STAND­
ARD, and STRUCTURAL panels of Group 2 .woods 
may be marked with the same Identification Index 
as Group 1 woods, if the 5/16, 3/8, 1/2, 5/8, and 3/ 4 
inch thick panels are manufactured 1/32 inch 
thicker than the standard nominal thickness, and 
the 5/8 inch and 3/4 inch panels have 1/8 inch 
minimum thick faces and backs. Otherwise they 
shall be marl<ed with the Identification Index for 
Group 2 woods of standard nominal thickness. (See 
paragraphs 3.7.5 and Table 7.) 

C-C Exterior and STANDARD panels of Group 4 
woods may be marked with the same Identification 
Index as Group 3 woods if the 5/16, 3/8, 5/8, 3/4, 
and 7 /8 inch thick panels are manufactured 1/32 
inch thicker than standard nominal thickness, and 
the 3/4 and 7/8 inch constructions have 1/8 inch 
minimum thick faces and backs. Otherwise they 
shall be marked with the Identification Index for 
Group 4 woods of standard nominal thickness. (See 
paragraph 3.7.5. and Table 7.) 

., 



3.8 Scarf Jointed Panels - Neither panels with N 
faces, nor the faces of such panels, unless longer 
than 10 feet shall be scarf jointed except when spe­
cifically so ordered. Panels of other grades may be 
scarfed, and panels longer than 12 feet are necessar­
ily scarfed. Scarf joints shall not have a slope 
greater than 1 to 81 but may be specified as less 
than 1 to 8. Joints shall be glued with a waterproof 
adhesive and meet the test requirements set forth 
in paragraph 3.8.1, 3.8.2 and 3.8.3 as applicable. In 
addition, th.e adhesive shall not show creep or flow 
characteristics greater than unjointed wood when 
subject to load under any conditions of tempera­
ture and moisture. 

3.8.1. Strength requirements (Interior and Exterior) 
scarfed panels - Panels shall be tested in accord· 
ance with paragraph 4.5.1. If the average ultimate 
stress of the three test specimens of any one panel 
is less than 4,000 psi for panels. of Group 1 species, 
or less than 2,800 psi for panels of Group 2 or Group 
3 species, or 2,400 psi for panels of Group 4 species, 
then that panel fails. The scarfed panels represented 
by the sampling are acceptable if not more than 
one of the panels fails. 

3.8.2 Scarf joint durability for Interior panels -
Panels shall be tested as outlined in para6raph 4.5.2. 
Test specimens showing continuous delamination in 
excess of 1/16 inch deep and 1/2 inch long at the 
joint glueline shall be considered as failing. More 
than one failing specimen in a panel shall constitufe 
failure of that panel. The scarfed panels represented 
by the sampling are acceptable if not more than one 
of the panels fails. 

3.8.3 Scarf joint durability for Exterior panels -
Panels shall be tested in accordance with p_aragraph 
4.5.3. The material represented by the sampling shall 
be evaluated in accordance with paragraph 3.6.2 and 
3.6.3. 

-
will be allowed. Sanded panels shall have a thick-
ness tolerance of 1/ 64 inch (0.0156) of the specified 
panel thickness. Unsanded, touch-sanded, and over­
laid panels shall fall within a plus or minus toler­
ance of 1/32 inch (0.0312) of the specified panel 
thickness for all thicknesses through 13/16 inch, 
and such panels greater than 13/16 inch shall have 
a thickness tolerance of 5% over or under the speci­
fied thickness. 

3.9.2 Squareness and straightness - Panels shall be 
square within 1/64 inch per lineal foot for panels of 
4 feet by 4 feet size or larger. Panels less than four 
feet in length or width shall be square w:thin 1/16 
inch measured along the short dimension. All panels 
shall be sawn so that a straight line drawn from one 
corner to the adjacent corner shall fall within 1/ 16 
inch of panel edge. · 

j 

3.10 Number of Plys - For a given thickness, the' 
number of plys used in the panel makeup shall not 
be less than as provided in the following table: l 

1 
Table 8. Minimum Number of 
Plys for Panel Thicknesses J 

Panel Finished Minimum Number 
Characteristics Thickness Range of Plys 

inch 

Sanded and 1/4 - 3/8 3 
overlaid 7/16-3/4 5 

13/16- or greater 7 

Unsanded 5/16- 7/16 3 

1/2 -13/16 5* 

118 - or greater 7 
I 

*1/2" thick pa.nets of STANDARD sheathing and C·D (Plugged) m' 
have minimum of three plys. j 

l 
3.9 Dimensions, tolerances and squareness of panels 3.11 Moisture Content - Moisture content of panel 
-Tolerances that will be permitted for the specified at time of shipment shall not exceed 18% of oven 
length, width, and thickness of panels represented dry weight as determined by oven-dry test sped 
as complying with this Product Standard are as - fled in paragraph 4;6; --- - ----------T--
follows: l 

3.9.1 Tolerances - A tolerance of 1/32 inch (0.0312) 
over and under the specified width and/or length 

... 
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3.12 Loading or Packing - The plywood shall be sl 
curely loaded or packed to insure delivery to des' 
nation in a clean and serviceable condition. J 

l 
I 

l 



4. Inspection and Testing 
4.1 General - The tests set forth in this section shall 
be used to determine the glue bond quality of ply­
wood produced under this Product Standard. The 
sampling procedures are used with th'e applicable 
tests to determine the _glue bond quality only in 
reinspections. (See Appendix for information on 
reinspection.) 

4.1.1 Inspections - All plywood designated as com­
plying with this Product Standard shall be subject 
to inspection in the white only, except that concrete 
form material may have a priming coat of oil or 
other clear preparation before inspection. 

4.2 Sampling for Reinspection - For test purposes, 
a minimum of twenty panels shall be selected at 
random from the shipment or lot being sampled. 
These panels shall be selected to represent as many 
variations in grades and thicknesses as possible, and 
shall be selected from locations distributed as 
widely as is practicable throughout the shipment 
being sampled. Where shipments or lots involve 
panels with different adhesive bond requirem.ents 
as covered under paragraph 3.6, testing and evalua­
tion shall apply separately to each category. In 
such cases, sampling shall include no less than 
twenty panels of Interior type construction grades 
(see paragraph 3.6.1). Sampling of Interior type or 
Exterior type grades shall be prorated on the basis 
of· ratio of their volume to total shipment volume 
(i.e., for shipment containing 50% Exterior, ten Ex­
terior panels shall be sel~cted), but in no case shall 
less than ten panels of each type be selected. Ship­
ments of ove'rlaid and STRUCTURAL plywood shall 
be sampled in the same manner as for Exterior ply­
wood. 

Figure 1. Shear Test Specimens 

I' 3-1/4" ) I 

~t~§JJ 
l-1"414-1"~ ~1"~ I 11s"~ ~ ~ ~1/8" I 
1.:9 .. ,. .. ·;;· ... ·.··SW· .. r.9 ..... 9 ..... >.:.•g .. ·n:);:;.~.~1 -~"---'--'-···~~·~-·~~."-_i.: •. ;__:_ _ .............. ·.: •• _ ......,._"'---_______ ..,.../_ 7 /2 

(a) 3-ply Specimen 
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4.2.1 Specimen Preparation-One piece shall be cut 
from each Interior panel selected and from that 
piece five test specimens shall be cut. Each speci­
men shall be 2 in. wide by 5 in. along the grain. From 
each Exterior panel selected, one piece shall be 
cut from the panel and from that piece ten test 
specimens shall be cut as described in paragraph 
4.4.1. Of the ten specimens cut from each test piece, 
five shall be for vacuum pressure test, and five shall 
be for the boil test. From each overlaid panel 
selected, ten specimens shall be cut as described 
for Exterior plywood. These shall be for testing the 
bond between veneers. A second set of ten speci-
mens shall be cut to test the bond between the over-____ ·~ -~~ ., 
lay and the base panel as described in paragraph 
4.4.1. 

From five of the Exterior test panels and five of the 
overlaid test panels, a 5-1/2 inch by 8 inch specimen 
shall be cut and tested as described in paragraph 
4.4.4. 

4.3 Test for Interior Type Plywood --= The test speci-
mens prepared as described, in paragraph 4.2 shall 
be placed in a pressure vessel and completely sub-
merged in 110°F water. A vacuum of 15 inches of 
mercury shall be cir.awn, maintained for 30 minutes 
and released. Specimens shall then be allowed. to. 
soak in the same water at atmospheric pressure for 
4-1/2 hours with no additional heating. They shall be 
removed and dried for 15 hours at 150°F in an oven 
with fan forced air circulation of 45 to 50 air changes 
per minute. Specimens shall then be examined for 
delamination in accordance with the following par, 
and be evaluated in accordance wifh paragra-ph 3:6.1.- ·. 

Total continuous visible delamination of 1/4'' or 
more in depth and 2" in length along the edges of 
a 2" by 5" test specimen shall be considered as_ 

(b) 5-ply Specimen 

NOTE: Orient grain direction across specimen 
to test inner two joints. 

.:..--· .·. -~ -

'·~ -,--
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failure. Where required, this shall be determined by 
probing with a suitable feeler gauge not greater than 
0.013 inch in thickness. When delarnination occurs 
by reason of a localized defect permitted in the 
grade, other than white pocket, that test specimen 
shall be discarded. 

4.4 Tests for Exterior Type, STRUCTURAL C-D and 
STANDARD with Exterior Glue. 

4.4.1 Preparation of Test Specimens -:- Test speci­
mens, taken as descri~ed in paragraph 4.2 shall be 
cut 3-1/4 inches long ahd 1 inch wiae, and kerfed 
one-third of the length of the specimen from each 
end, as illustrated in Figure l, so that a one-inch 
square test area in the center. results:·specimens 
shall be oriented so that the grain direction of the 
ply under test runs at a 90° angle to the length of 
the specimen. Kerfing shall extend two-thirds of the 
way through the ply under test, and shall not pene­
trate the next glueline. Overlaid plywood specimens, 
taken as described in paragraph 4.2 for testing of 
bond between veneers, shall be cut as described 
above for Exterior specimens. Overlaid specimens 
for testing the bond between the overlay and the 
base panel, shall be cut 1 inch wide and long enough 
for handling (3 inches is a convenient length) and 
kerfed just through the overlay 1 inch from the 
end, on-eacn~overlay fa'ce. 

as described in paragraph 3.6.3. Specimens for test­
ing the bond between the overlay and the base 
panel shall be subjected to the same test cycle 
described above. The bond between the overlay and 
the base panel shall be tested by inserting a sharp, 
thin blade of adequate stiffness into the corner of 
the one inch test area at the overlay-veneer inter­
face, taking care not to cut into the overlay, and 
attempting to peel the overlay off. It may be neces­
sary to reinsert the blade several times in order to 
remove the overlay from. the one square inch area. 
The perce·ntage of wood -and/or fiber failure shall 
then be estimated with specimens in a dry condition 
a:id evaluated as described in paragraph 3.6.3. The 
value for each specimen shall be the average of the 
test areas on each face. 

4.4.3 Boiling Test - Test specimens shall be boiled 
in water for four hours and then dried for 20 hours . e, • 

at a temperature of 145 ±5°F with sufficient air cir­
culation to lower moisture content of the specimens 
to a maximum of 8%, based on oven-dry weight. The 
specimens shall be boiled again for a period of four 
hours, cooled in water, and tested while wet by 
tension loading for failure in a shear testing machine 
operated at a maximum head travel of 16 inches per 
minute. Jaws of the machine shall securely grip the 
specimeJls soJher.e js no slippage .. .The percentage .,--~· 
of wood failure of the specimens shall be determined 
with specimens in a dry condition and evaluated as 

If the number of plys exceeds three, the cuts shall described in paragraph 3.6.3. The bond between .. 
be made sn as· to-test .any. two of the joints, but veneers in overlaid plywood shall be tested in an 
the additional plys need not be stripped except as identical manner and evaluated as described in 
demanded by the limitations of the width of the paragraph 3.6.3- . Spec'imens to test the bond between 

. retaining jaws on the testing device. When desired, 
special jaws may be constructed to accommodate the overlay and the base panels shall be subjected 
the thicker plywood. If the number of plys exceeds to the same test cycle described above. The bond 

1 

three, the choice of joints to be tested shall be left between the overlay and the base panel shall be 
to the discretion of the. iri'spector, but at least on.e- tested by inserting a sharp, thin blade of adequate 
half of the tests shall include the innermost joints. stiffness into the corner of the 1 inch test area at the ·• 

. 'i.•,;,.,. overlay-veneer interface, taking care not to cut into 
4.4.2 Vacuum-Pressure Test - The test specimen the overlay, and attempting to peel the overlay off. 
shall be placed in a pressure vessel and submerged It may be necessary to reinsert the blade several·,,,,. 
in cold tap water. A vacuum of 25 inches of mercury times in order to remove the overlay from the 1 
shall be drawn and maintained for~-30 minutes, square inch area. The percentage of wood and/or 
followed immediately with application of 65-70 psi fiber failure shall then be estimated with specimens 
of pressure for 30 minutes duration. Specimens shall in a dry condition and evaluated as described in 

·-·---~-~--·~-~·-·-·".then.be removed Jr.om the vessel and-.tested-while -~- .paragraph--3.6.3.-The value for each specimen shall·"'"''~--~. 

........ -----.. ,:-

wet by tension load_ing to failure in a shear testing be the average of the test areas on each face. 
machine operated at a maximum head travel of 
16 inches per minute;-:Jaws of the machine shall 
securely grip the specimens so there is no slippage. 
The percentage of wood failure of the specimens 
shall be determined with specimens in a dry con­
dition and evaluated as described in paragraph 3.6.3. 

The bond between veneers in overlaid=·plywood 
shall be tested in an identical manner and evaluated 
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4.4.4 Heat Durability. Test -Specimens cut as de­
scribed in paragraph 4.2.1 shall be placed on a stand 
as illustrated in Figure 2. It shall then be subjected 
to a 1,472° to 1,652° F (800° to 900°C) flame from a 
Bunsen-type burner for a period of 10 minutes or, 
in the case of a thin specimen, until a brown char 
area appears on the back side. The burner shall be 
equipped with a wing top to envelop the entire width 



of the specimen in flame. The top of the burner 
shall be 1 inch from the specimen face and the 
flame 1-1/2 inches high. The flame shall impinge on 
the face of the specimen 2 inches from the bottom 
end. After the test, the sample shall be removed 
from the stand and the gluelines examined for de­
lamination by separating the charred plys with a 
sharp, chisel-like instrument. Specimens shall be 
evaluated in accordance with the requirements of 
paragraph 3.6.3.1. 

Figure 2. Apparatus for heat durability test 

4.5 Scarf Joint Tests -

4.5.1 Strength - Three test specimens shall be cut 
at random along each joint from panels selected as 
directed in paragraph 4.2. Type, grade and species 
of the panels shall be recorded. The specimens shall 
be cut so as to include the joint and shall be pre­
pared as illustrated in Figure 3. 

Insofar as possible, the joint test area shall contain 

Plywood Sample ' 

----------14" 

Figure 3. Tension specimen for scarfed jointed panels ·e 

~~~~~~~--~~ -1:---- 8"-----.-l> Ii.::....:; --v-"-Ji:::-:.~:_:_~ET'-s _ __,,.,.i...I ""------8"---~~ 
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no localized natural defects permitted within the 
grade. At the joint, the maximum thickness and 
width of plys parallel with the load shall be recorded. 
Each specimen shall then be placed in the tension 
grips of a testing machine and loaded continuously 
at a rate of cross-head travel of 0.035 inch per minute 
until failure, and the ultimate load recorded. The 
ultimate stress in lbs. per sq. in. shall be computed 
using the ultimate load and area of those plys whose 
grain is parallel with direction of load. Moisture 
content of specimens at the time of testing shall 
not exceed 16%. 

4.5.2 Scarf Joint Durability of Interior Type Panels -
Ten test specimens shall be cut at random along 
each scarf joint from panels selected as directea 
in paragraph 4.2, and shall be prepared following the 
general procedure in paragraph 4.2, but shall be cut 
so that the scarf joint occurring on one surface of 
the panel runs across the middle of five specimens 
and the joint occurring on the opposite surface runs 
across the middle of the other five specimens. The 
specimens shall be subjected to the same test pro­
cedure as outlined in paragraph 4.3. 

4.5.3 Scarf Joint Durability of Exterior Type Panels -
Ten test specimens shall be cut at random along 
each joint from panels selected as directed in para-

graph 4.2. The specimens shall be prepared follow­
ing the general procedure described in paragraph 
4.4.1, but, in addition, shall be cut so that the joint 
runs through the test specimens as shown in Figure 
4. Five specimens shall be subjected to the vacuum. 
pressure test described in paragraph 4.4.2, and five 
to the boiling test of paragraph 4.4.3. The panels 
shall be evaluated as described in paragraphs 3.6.2 
and 3.6.3. 

4.6 Test for Determination of Moisture Content 
(Oven-Drying Method) - The moisture content of 
the plywood shall be determined as follows: A small 
test specimen shall be cut from each sample panel; 
the test specimen shall measure not less than 9 
sq. inches in area and shall weigh not less than 20 
grams (approximately 3/4 ounce). All loose splinters 
shall be removed from the specimen. The specimen 
shall be immediately weighed on a scale that is 
accurate to 0.5 per cent, and the weight shall be re- • 
corded as original weight. The specimen shall then 
be dried in an oven at 212° to 221°F (100° to 105°C) 
until constant weight is attained. After drying, the 
specimen shall be reweighed immediately, and this • 
weight shall be recorded as the oven-dry weight. The · 
moisture content shall be calculated as follows: 

Original Oven-dry 
weight weight x 100 = Moisture content 

Oven-dry weight (per cent). 

Figure 4. Scarf jointed specimens for vacuum pressure and boiling tests. 

1
• 3-1/4" ·1 

~~] 
~ 1" _, t-1" -11-1"~ 
I 1/8''-1 r-- _ __, r-11s"_ +-- _ 
1·~5¥i§fl~~~ --~~·~:·~·:z 

(a) 3-ply Specimen 
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I< 3-1/ 4" >I 
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rl~~~ ~l'~:i~~:1,-~--. 
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(b) 5-ply Specimen 



5. Nomenclature and Definitions 

5.1 - For purposes of this Product Standard, the 
trade terms used herein are defined as follows: 

Back - The side of a panel that is of lower veneer quality 
on any panel whose outer plys are of different veneer grades. 

Borer Holes - Voids made by wood-boring insects, such as 
grubs or worms. 

Centers - Inner plys whose grain direction runs parallel to 
that of the outer plys. 

Check - A lengthwise separation of wood fibers, usually ex­
tending across the rings of annual growth caused chiefly by 
strains produced in seasoning. 

Class I, II - Term used to identify different species group 
combinations of B-B Concrete form panels. The Product 
Standard provides for two classes, Class I and Class II, as 
described in paragraph 3.4.3. See references in Appendix A 

·for detailed product use information. 

Cores - Inner plys whose grain direction runs perpendicular 
to that of the outer plys. 

Core Gap (Center Gap) - An open joint extending through or 
partially through a panel, which results when core or center 
veneers are not tightly butted. 

Crossband - Same as core. 

Defects, Open - Irregularities such as splits, open joints, 
knotholes, or loose knots, that interrupt the smooth continu­
ity of the veneer. 

Edge Splits - Wedge-shaped openings in the inner plys 
caused by splitting of the veneer before pressing. 

Face - The better side of any panel whose outer plys are of 
different V.!'!neer grades; also either side of a panel where the 
grading rules draw no distinction between faces. 

Group - Term used to classify species covered by this Prod­
uct ~tandard in an order that provides a basis for simplified 
marketing and efficient utilization. Species covered by the 
Standard are classified as Groups l, 2, 3, and 4. See Table 
2 for listing of species in individual groups and references 
in Appendix A for product use information. 

Heartwood - Non-active core of a log generally distinguish­
able from the outer portion (sapwood) by its darker color. 

Identification lnttex - A set of numbers used in the marking 
of sheathing grades of plywood. The numbers are related to 
the species of panel face and back veneers and panel thick­
ness in a manner to describe the bending properties of a 
panel. They are particularly applicable where panels are used 
for roof sheathing and subflooring to describe recommended 
maximum spans in inches, under normal use conditions and 
to correspond with commonly accepted criteria. The left hand 
number refers to spacing of roof framing in inches and the 
right hand numbers refers to the spacing of floor framing in 
inches. Actual maximum spans are established by local 
building codes. 

Jointed Core - Core veneer that has had edges machine­
squared to permit tightest possible layup. 

Knot - Natura I characteristic of wood that occurs where a 
branch base is embedded in the trunk of a tree. Generally 
the size o.f a knot is distinguishable by (1) a difference in 
color of limbwood and surrounding trunkwood; (2) abrupt 
change in growth ring width between knot and bordering 
trunkwood; and (3) diameter of circular or oval shape de­
scribed by points where checks on the face of a knot that 
extend radially from its center to its side experience abrupt 
change in direction. 
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Knotholes - Voids produced by the dropping of knots from 
the wood in which they are originally embedded. 

Lap - A condition where the veneers are so placed that one 
piece overlaps the other. 

Nominal Thickness - Full "designated" thickness. For exam­
ple, 1(10 inch nominal veneer is 0.10 inch thick. Nominal 1/2 
inch thick panel is 0.50 inch thick. Also, commercial size 
designation, subject to acceptable tolerances. 

Patches - Insertions of sound wood in veneers or panels for 
replacing defects. "Boat" patches are oval-shaped with sides 
tapering in each direction to a point or to a small rounded 
end; "Router" patches have parallel sides and rounded ends. 
"Sled" patches are rectangular with feathered ends. 

Pitch pocket - A well-defined opening between rings of 
annual growth, usually containing, or which has contained, 
pitch, either solid or liquid. 

Pitch streak - A localized accumulation of resin in conifer­
ous woods which permeates the cells forming resin soakes, 
patches, or streaks. 

Plugs - Sound wood of various shapes, including, among 
others, circular, dog-bone, and leaf shapes, for replacing de­
fective portions of veneer. Also synthetic plugs of fiber and 
resin aggregate used to fill openings and provide a smooth, 
level, durable surface. Plugs usually are held in veneer by 
friction until veneers are bonded into plywood. 

Ply - One complete layer of veneer in plywood. 

Repair - Any patch, plug, or shim. 

Sapwood - The living wood of lighter color occurring in the 
outer portion of a log. Sometimes referred to as "sap." 

Shim - A long, narrow repair of wood or suitable synthetic 
not more than 3/16 inch wide. 

Shop cutting panel - Panels which have been rejected as 
not conforming to grade requirements of standard grades in 
this Product Standard. Identification of these panels shall 
be with a separate mark that makes no reference to this 
Standard and contains the notation, "Shop Cutting Panel­
All Other Marks Void." Blistered panels are not considered 
as coming within the category covered by this stamp. 

Split - Lengthwise separation of wood fibers completel.y 
through the veneer caused chiefly by manufacturing process 
or handling. 

STANDARD - Name for unsanded interior type plywood com­
monly used for construction and industrial applications such 
as sheathing, subflooring, and limited exposure crates, con­
tainers, pallets and dunnage. Produced with C grade or better 
face veneer and D grade or better back veneer and inner 
plys. See references in Appendix A for product use infor­
mation. 

Streaks - See "Pitch streak." 

STRUCTURAL I, II - Name used to identify panels that pro­
vide for greatest refinement of engineering properties which 
may be important in the use of plywood for structural com­
ponents and other sophisticated engineered applications. 
Manufacturing requirements include special provisions for 
species, panel construction, and veneer grade characteristics 
as described in paragraph 3.4.4. See references in Appendix 
A for detailed product use information. 

Torn grain - A (leafing, shelling, grain separation) separation 
on veneer surface between annual rings. 

Touch-sanding - A sizing operation consisting of a light 
surface sanding in a sander. Sander skips to any degree are 
admissible. 



Veneer - Thin sheets or layers of wood of which plywood is 
made. 

Waterproof Adhesive - For purposes ~f this Product Sta.nd­
ard, glue capable of bonding plywood in. a mann~r to satisfy 
the exterior performance requirements given herein. 

White pocket - A form of decay (Fornes pini) that. attacks 
most conifers but has never been known to develop 1n wood 
in service. In plywood manufacture, routine drying. ~f veneer 
effectively removes any possibility of ~ecay surv~ving. (Ad­
missible amounts of white pocket permitted by this Prod_uct 
Standard were established through a two-year research project 
at the U. S. Forest Products Laboratory.) 

Light white pocket - Advanced beyond incipie~t or. s.tain 
stage to point where pockets are present and plainly v1s1b!e, 
mostly small and filled witl. white cellulose; generally dis-

6. Grademarking and 
Certification 

6.1 Certification of Shipments - In order to assure 
the purchaser that he is getting plywood of the 
grade and quality specified, the producer shall in­
clude with each shipment a Certificate of Inspection 
which states that the plywood conforms with this 
Product Standard. Each panel certified as being in 
conformance with this Standard shall bear the 
stamp of a qualified inspection and testing agency 
which (1) either inspects the manufacture (with 
adequate sampling, testing of glueline, and exam­
ination for quality of all veneers) or which (2) has 
tested a randomized sampling of the finished panels 
in the shipment being certified for conformance 
with this Standard. All plywood that is trademarked 
or otherwise designated as being in conformity 
with this Standard shall be accompanied by such 
Certificates of Inspection and applicable trademarks 
or grademarks of such inspection and testing agency 
as outlined above. 

6.1.1 Qualified Inspection and Testing Agency - A 
qualified inspection and testing agency is defined 
to be one that 

(a) has the facilities and trained technical per­
sonnel to verify that the grading, measuring, 
species, construction, sanding, bonding, work­
manship, and other characteristics of the prod­
ucts as determined by inspection, sampling 
and testing complies with all applicable re­
quirements specified herein; 

(b) has developed procedures to be followed by 
agency personnel in performance of the in­
spection and testing; 

(c) has no financial interest in or is not finan­
cially dependent upon any company manufac­
turing the product being inspected or tested 
or any portion thereof; 

tributed with no heavy concentrations; pockets for the most 
part separate and distinct; few to no holes through the 
veneer. 
Heavy white pocket - May contain a great number of pock­
ets, in dense concentrations, running together and at times 
appearing continuous; holes may extend through the veneer 
but wood between pockets appears firm. At any cross se~­
tion extending across the width of the affected area, suffi­
cient wood fiber shall be present to develop not less than 
40% of the strength of clear veneer. Brown cubicle and 
similar forms of decay which have caused the wood to 
crumble are prohibited. 

Wood Failure (percent} - The area of wood fiber remaining 
at the glueline following completion of the specified shear 
test. Determination is by means of visual examination and ex­
pressed as a percent of the one square inch test area. (See 
paragraph M for test.} 

(d) is not owned, operated, or controlled in whole 
or in part by any such company. 

6.2 Panel Marking - All plywood panels which are 
produced in conformance with this Product Stand­
ard and which are represented as conforming hereto 
shall be identified with the mark of a qualified in­
spection and testing agency that shall· designate 
the species group6 classification, glue bond type 
(Interior or Exterior), grade name or the grade of face 
and back veneers, and a symbol signifying con­
formance with this Standard. 

6.2.1 - Panels originally marked as conforming to 
the Product Standard but subsequently rejected as 
not conforming thereto shall have any reference to 
the Standard voided or obliterated by the manufac­
turer as follows: 

Such panels shall be plainly marked by means of 
a 4 -inch by 5 ·inch minimum size rectangular 
stamp carrying the legend, "Shop-cutting panel­
all other marks void." 

No reference shall be made to the Product Standard 
in the certification or trademarking or grademarking 
of panels not conforming to all provisions of the 
Standard. 

6.2.2.-Grademarks or trademarks which refer to this 
Product Standard shall denote panels as "Exterior" 
or "Interior." Panels not fully satisfying Exterior 
veneer requirements shall be identified as "Inter­
ior." However, the additional notation "Exterior 
Glue" may be used where applicable to supplement 
the designation of Interior grades bonded with Ex­
terior glue. Any further reference to adhesive bond, 
including those which imply premium peformance 
or special warranty by the manufacturer, as well as 

J manufacturer's proprietary designations, shall be 
separated from the grademarks or trademarks of 
the testing agency by not less than 6 inches. 

(6) An Identification Index as provided in para~rap~ 3.7.5 shall be 
used in lieu of species group des1gnat1on to 1dent1fy C-C, STRUC· 
TURAL C-D and STANDARD. 
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A class number as provided in paragraph 3.4".3 shall be used in 
lieu of species group designation to identify concrete form panels. 



Appendix 

A1. Product Use Information-Publications to pro­
vide purchasers of plywood with product end-use 
information are available from the American Ply­
wood Association, 1119 A St., Tacoma, Wash. 98401. 

A2. Shipment Reinspection Practices - Based on 
industry practices, the following information on re­
inspection of plywood shipments is offered pur­
chasers of plywood: 

·-·--· -· -. ~----- ~,-AILcomplaints regarding _the quality of any ship­
ment must be made within 15 days from receipt. 

I 

(a) If the grade of any plywood shipment is in 
dispute and a reinspection is demanded, the 
cost of such reinspection shall be borne by the 
seller if the shipment is more than 5% below 
grade, and the shipment shall be settled on the 
basis of the reinspection report. 
The buyer need not accept those panels estab­
lished as below grade, but shall accept the 
balance of the shipment as invoiced. 

(b) If reinspection establishes the shipment to be 
5% or less below grade, the buyer pays the 
cost of reinspection and pays for the shipment 
as invoiced. 

(c) In addition to the above 5% grade tolerance, a 
5% tolerance shall apply separately to the 
core gap limitations set forth in paragraph 
3.7.1, as well as those for plugged core and 
jointed core both as set forth in paragraph 
3.7.1. 

A3. Method of Ordering - (Based on industry prac­
tice the following information is offered plywood 
purchasers): 

(a) The regular method of specifying sanded 
grades of plywood is to designate the species 
group, number of pieces, width, length, num­
ber of plys, type, grade, and finished thick­
ness. Width always refers to the distance 
across the grain of the face plys; length refers 
to the distance along the grain. Width should 
always be specified first. If, for example, the 
requirement is 100 pieces of Group 2 plywood 
1/ 4 inch thick, 48 inches wide, and 96 inches 
long, for interior conditions, one side of which 
is to be nailed against a wall where it will not 
show, but the other side is to be exposed to 
view and painted, this material should be 
ordered as follows: 

Group 2 plywood: 100 pcs. 48 in. by 96 in., 
3-ply Interior type, A-D grade, sanded two 
sides to 1/4 in. thickness. 
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(b) Surface finish - For most uses, except for 
sheathing, sanded panels are desirable, but 
there are occasional uses where unsanded 
panels, of an A-D or other grade, are satisfac­
tory. Such panels should be specified "un­
sanded," with notation made of any special 
patching requirements and the. unsanded 
thickness specified. 

(c) Special types of service - Special features 
may be desirable in plywood panels, such as 
extra thick faces for certain architectural 
treatments, etc. In such cases, the special 
treatment or feature should be stated after the 
standard specification. For example, if special 
features are desired in Group 3 Exterior type, 
A-A grade panels of 3/8 inch thickness, the 
order should read: 

"Group 3 plywood: 100 pcs., 48 in. by 96 in., 
3-ply, Exterior type, A-A grade, sanded 2 
sides to 3/8 in. thickness, (add further spe­
cial requirements)." 

(d) Overlaid plywood - When ordering overlaid 
plywood, the basic description should be spe­
cified such as "High Density Overlay" (HOO), 
"Medium Density Overlay" (MOO), or 11 8-B 
High Density Concrete Form." The number of 
pieces, size, and thickness should be noted in 
the same way as for other kinds of plywood. 
Special requirements, such as "High Density 
A-A," "Medium Density B Inner Plys," "sur­
faced one side only," or special weights of 
surfacing material should be stated after the 
standard specification. Weights of surfacing 
material include "High Density 60-60" (stand­
ard weight), and other variations such as 90-60, 
90-90, 120-60, 120-120. 

(e) Unsanded plywood sheathing-The method of 
specifying plywood sheathing (STANDARD, C-C, 
and STRUCTURAL C-D) is to designate the 
grade, identification index (see paragraph 3.7.5 
and Appendix, paragraph Al), number of 
pieces, width, length, number of plys and 
thickness. 

If, for example, the requirement is 100 pieces 
of STANDARD, 48 inches wide by 96 inches 
long to be used for roof sheathing over rafters 
spaced 24 inches on center, this may be or­
dered as follows: 

"STANDARD, 24/0, 100 pcs., 48 in. by 96 in., 
(3 or 5-ply), 3/8 in. thickness." (If Exterior 
glue bond is desired, note "Exterior Glue.") 

, -,·-



... , 

(f) Concrete Form plywood - The method of spe­
cifying concrete form plywood is to designate 
the Class (I or 11, see paragraph 3.4.3 and 
Appendix, paragraph Al), number of pieces, 
width, length, thickness and grade. Concrete 
form panels are edge-sealed and, unless other­
wise specified, mill-oiled. It is nevertheless 
good practice to indicate oiling and edge seal­
ing requirements when ordering. 
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If the requirement is 100 pieces of Class I 
Concrete Form plywood, 48 inches wide by 96 
inches long by 5/8 inches thick, this may be 
ordered as follows: 

"Concrete Form, Class I, 100 pcs. 48 in. by 
96 in. by 5/8 in. thickness, B-B Exterior 
type, 0. & E.S .. " 
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HISTORY OF PROJECT 

On October 1, 1965, the American Plywood As­
sociation submitted to the National Bureau of 
Standards a draft of a proposed commercial stand­
ard for softwood plywood together with a request 
thait it be processed through the Commodity Stand­
ards Procedures as a revision and consolidation of 
commercial standards CS45-60 Douglas Fir Ply­
wood, CS122-60 vV este~n Softwood Plywood, and 
CS259-63 Southern Pme Plywood. On Decem­
ber 16, 1965, new procedures for the development 
of voluntary product standards were published and 
this became the first product standard to be proc­
essed under the new procedures by the newly desig­
nated Proch~ct Standards Section, formerly Office 
of Commochty Standards. The proposal was re­
viewed by the National Bureau of Standards, the 
Forest Products Laboratory in Madison, \Vis., and 
by other Federal agencies with a prime interest in 
the product. Adjustments were made and a new 
draft, TS-101, was submitted on April 20, 1966, to 
the standing committees for the three existing 
standards, to Federal agencies, and to a newly ap­
pointed standard review committee which em­
braced organizations representative of most major 
interests in softwood plywood. 

A summary of all comment received was pre­
pared and the AP A submitted a new draft, TS­
lOlb, which reflected their responses to the sugges­
tions made. .TS-lOld was unanimously approved 
by the standard review committee. A recom­
mended product standard, TS-lOlb, was circulated 
to the public for consideration and acceptance on 
September 1, 1966. A general press notice was 
released to related trade publications. Accept­
ances were re~eived from producers of 85 percent 
o~ th~ product10n ?f softwoo~ plywood, from many 
d1str1butors, specifiers, architects, home builders 
contractors, component and container manufactur~ 
ers, as w~ll as from.Stat~ and Federa.l government­
al agencies. (A hst will be furnished upon re­
quest.) · The acceptances were considered repre­
sentative of a satisfactory consensus and there 
we~e no outstanding substantive objections deemed 
valid by the Bureau. Accordingly, the successful 
establishment of Product Standard PSl-66, Soft­
wood Plywood, Construction and Industrial, was 
announced on Oc:tober 18, 1966, to become effec;tive 
for ~ew product10n on November 1, 1966. Com­
mermal standards CS45-60, CS122-60, and CS259-
63 were superseded by PSl-66 on December 1 
1966. . ' 

s.ome of the principal features of this consoli­
d.at101~ of thr~e standards a~·e as follows: (1) a 
s1mP,h~ed basis for producmg, marketing, and 
spemfymg softwood plywood which was developed 
~y AP A after ~7 months of study and research by 
~ndustry ~omm1ttees, (2) the 30 species commerc­
ially available are classified into four relative 
strength and stiffness groups which are based in 
part on new Forest Service density studies, (3) 

m1iform grading rules apply to all species ( 4) a 
ready-reference end-u~e gmde for all typ~ and 
grad~ of plywood available, (5) "critical section" 
gradmg conce:pt, ( 6) new :racuum pressure pro­
cedure for m01sture saturat10n of test specimeils 
(7) new structural grad~ for. engi!1eei:ed applica: 
tions, and ( 8) new span-1dentificat10n mdex guide 
for proper ~1se of roof and floor sheathing. 
CS15~-56, Pme Plywood, was not included be­
cause it covers the ~ore cle~orative or appearance 
~rades of \Vestern pme speNes. Several construc­
tion g~ades of hard woo~ ·species are included. 

ProJect Manager: vV1lliam H. Furcolow Prod­
uct Standards Section, Office of Engi~eering 
Standards Services, National Bureau of Stand­
ards, U.S. Department of Commerce. 

STANDING COMMITTEE 

?-'he following ~ndividuals comprise the member­
sh~p of th~ stand!ng committee, which is to review 
pr10r to c1rcula ti on for acceptance revisions pro2 
posed to keep thi~ standard abre~st of progress. 
Comme;n~ concernmg the standard and suggestions 
for revIS1<?n may be addressed to any member of 
t~ie com~1ttee or to the Product Standards Sec­
tion, National Bureau of Standards which acts 
aa secretary for the committee. ' 

Representing manufacturers: 
T. L. Bentley, General Manager, Dwyer Lumber & Ply­

wood Co., Division of Publishers' Paper Co., 6637 S.E. 
lOOth Ave., Portland, Oreg. 97266 (Ohairman). 

John Batson, Scotch Plywood Co., Fulton, Ala. 36446. 
Henry !'-· Dotter, P.O. Box 215, Douglas lf'ir Plywood Co., 

Coqwlle, Oreg. 97423. 
Burl Brown, Plywood Div., Ellingson Timbe1• Co. Baker 

Oreg. 97814. ' ' 
John H. Martinson, General Manager, Anacortes Veneer, 

Inc., P.O. Box 70, Anacortes, Wash. 98221. 
Thomas M. Orth, Vice President-Assistant Secretary, Kir­

by Lumber Corp., P.O. Box 53029, Houston, Tex. 77052. 
H. G. Reents, Manager of Manufacturing International 

Paper Co., Long-Bell Division, P.O. Box io79 Longview 
Wash. 98632. ' ' 

Representing distributors: 
Willi!1m P. A!11es, Jr., Murphy & Ames, Inc., 6908 Fairfax 

Drive, Arlmgton, Va. 22213 (Representing National 
Lumber & ~uilding Materials Dealers Association). 

John R. Mercier, Ray Hill Lumber Co., 2510 Hyde Park 
B-Oulevard, Los Angeles, Calif. 90043 (Representing 
Southern California Plywood Association) 

Louis G. Riecke, Sr., President, Tulane Hard~ood Llllllber 
Co., Inc., 415 Edwards Ave., New Orleans La. 70123 
(Repi'esenting National Sash and Door Jobbers Associ­
ation). 

John E. W~lker, Walker Plywoods, Inc., 1139 First Ave. 
S.,. Birmmgham, Ala. 35233 (Representing National 
Building Materials Distributors Association). 

Representing consumers and users: 
R. E. Jordan, Jordan Construction Co., 600 ,V, Monument 

St., Jackson, Miss. 39205 (Representing the Associated 
General Contractors of America. 

W. ~a~es .s~~umaker, Qualit;r Control Supervisor, Con­
tamer D1ns10n, The Champlm Box Co., 45 Bartholomew 
Ave., Hartford, Conn. 06106, 

R~bert Binning, l\Ia.r~hfield Ho;nes, Inc., Marshfield, Wisc. 
54449. ~Representmg Mobile Homes Manufactures 
Association). 

23 



:\Iilton '.V. Smithman, Director, Technical SerYices, Na­
tional Association of Home Builders, 1625 r, Street 
X:\Y., ·washington, D.C. 20036. 

General interest: 
Richard r,. Sanderson, Building Officials Conference of 

. Am., 1313 East 60th St., Chicago, Ill. 60637 
Thomas R. Hollenback, Director of Technical Programs, 

American Institute of Architects, 1735 New York Ave. 
N.W., Washington, D.C. 20006. 

Arthur C. Naumann, Defense Construction Supply Center, 
Attn: DCSC-DP /IM, Columbus, Ohio 43215. 

Paul Y. Douglas, Architectural Standards Division, ]feel· 
eral Housing Administration, Department of Housing 
and Urban Development, Washington, D.C. 20411. 

ACCEPTORS 

The trade associations, producers, and Federal, State, and local government agencies listed below 
have individually indicated in writing their acceptance of this product standard prior to its publication. 
(The names of the distributors, users, and testing agencies who also accepted the standard were not 
published herein because the large number ·would have increased the cost of the printed sta.ndard. 
However, a list will be furnished upon request.) The acceptors indicated an intention to utilize the 
standard as far as practicable, but reserved the right to depart from it as may be deemed desirable. 
The list is published to show the extent to recorded public support for the standard, and should not be 
construed as indicating that all products made by the acceptors actually com.ply with its requirements. 

Products that meet all requirements of the standard may be identified as such by a certificate, grade 
mark, or label. Purchasers are encouraged to require such specific representations of compliance, which 
may be given by the manufacturer whether or not he is listed as an acceptor. 

TRADE ASSOCIATIONS (General Support) 

American Institute of Architects, Montana Chapter, Bill­
ings, Mont. 

American .Institute of_ Timber Construction, Washington, 
D.C. 

American Plywood Association, Tacoma, 'Vash. 
American 'Yood Preservers Institute, 'Vashington, D.C. 
California Redwood Association, San Francisco, Calif. 
Carolina Lumber & Building Material Dealers Association, 

Charlotte; N;C. · 
Construction Inspectors Association of Southern Cali­

fornia, Inglewood, Calif. 
l!'ine Hardwoods Association, Chicago, Ill. 
Louisiana Building Materials Dealers Association, Baton 

Rouge, La. 
:Michigan Association of Traveling Lumber, Sash & Door 

Salesmen, Detroit, l',Iich. 
·Mississippi Retail Lumber Dealers Association, Inc., Jack· 

son, Miss. 
Mobile Home l\Ianufacturers Association, Chicago, Ill. 
National-American 'Vholesale Lumber Association, New 

York, N.Y. 
~ational Association of Home Builders, 'Vashington, D.C. 
National Building Material Distributors Association, 

Chicago, Ill. 
National Forest Products Association, 'Vashington, D.C. 
National Lumber and Building :Material Dealers Associa­

tion, 'Vashington, D.C. 
National Sash & Door Jobbers Association, Chicago, Ill. 
National 'Yooden Pallet Manufacturers Association, 

·washington, D.C. 
National ·woodwork Manufacturers Association, Inc., 

Chicago, Ill. 
Northwestern Lumbermens Association, Minneapolis, 

l\Iinn. 
Placerville l!'ruit Growers Association, Placerville, Calif. 
Plywood Research l!'oundation, Tacoma, Wash. 
Red Cedar Shingle & Handsplit Shake Bureau, Seattle, 

Wash. 
Southern California Plywood Association, Los Angeles, 

Calif. 
Southern Pine Association, New Orleans, La. 
Southern Pine Inspection Bureau, New Orleans, La. 

. Southwest Forest Industries, Phoenix, Ariz. 
Trailer Coach Association, Los Angeles, Calif. 
'Vestern \Yoocl Products Association, Portland, Oreg. 
'Vood Products Association of Hawaii, Honolulu, Hawaii. 
'Voodworl\ Institute of California, l!'resno, Cailif. 
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PRODUCERS 

Agnew Plywood, Grants Pass, Oreg. 
American Forest Products Corp., San Francisco, Calif. 
Anacortes Veneer, Inc., Anacortes, "\Vash. 
Angelina Plywood Co., Keltys, Tex. 
Astoria Plywood Corp., Astoria, Oreg. 
Bate Plywood Co., Inc., Merlin, Oreg. 
Bohemia Lumber Co., Culp Creek, Oreg. 
Boise Cascade Corp., Yakima, Wash. 
Brand·S Corp., Corvallis, Oreg. 
Brookings Plywood Corp., Brookings, Oreg. 
Brooks-Williamette Corp., Portland, Oreg. 
Buffelen Woodworking Co., Tacoma, Wash. 
C&C Plywood Corp., Kalispell, Mont. 
Centralia Plywood, Inc., Centralia, Wash. 
Chattahoochee Plywood Corp., Cedar Springs, Ga. 
Chesapeako Bay Plywood Corp., Pocomoke City, Md. 
Cloverdale Plywood Co., Cloverdale, Calif. 
Coltunbia Southern Plywood Corp., Minden, La., Portland, 

Oreg. 
Commercial Plywood Co., Creswell, Oreg. 
Coos Head Timber Co., Coos Bay, Oreg. 
Crown Zellerbach Corp., San Francisco, Calif., Sit. Helens, 

Oreg. 
D. L. Veneer Co., McMinnville, Oreg. 
De Weese, A., Lumber Co., Philadelphia, Miss. 
Diamond National Corp., Red Bluff, Calif. 
Drain Plywood, Drain, Oreg. 
Elk Lumber Co., Medford, Oreg. 
Elma Plywood Corp., Elma, Wash. 
Eugene Plywood Co., Eugene, Oreg. 
Evans Products Co., Portland, Oreg. 
Everett Plywood Corp., Everett, Wash. 
Farwest Plywood Co., Tacoma, Wash. 
Forest Laminates, Inc., Tacoma, "\Vash. 
Forrest Industries, Inc., Dillard, Oreg. 
Georgia-Pacific Corp., Portland and Coquille, Oreg. 
Giustina Bros. Lumber & Plywood Co., Eugene, Oreg. 
Glendale Plywood Co., Glendale, Oreg. 
Hardel Mutual Plywood Corp., Olympia, Wash, 
Hines, Edward, Lumber Co., Chicago, Ill. and 'Vestfir, 

Oreg. 
Hult Lumber & Plywood Co., Junction Ci>ty, Oreg. 
Idaho Veneer Co., Post Falls, Idaho . 
International Paper Co., Longview, 'Vash. 
Jefferson Plywood Co., Madras, Oreg. 
Kirby Lumber Corp., Houston, Tex. 
Klamath Plywood Corp., Klamath, Oreg. 
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Lucey Plywood C-0., Inc., Lacey, Wash. 
Lane Ply,vood, Inc., Eugene, Oreg. 
Linnton Plywood Association, Portland, Oreg. 
Louisiana Plywood Corp., Ruston, La. 
Lowell Plywood Co., Everett, Wash. 
:\Iartin Bros. Container & Timber Products Corp., Oak-

land, Oreg. 
:\Iac:\Iillan Bloedel Products, Inc., Thomasville, Ala. 
:\IcKenzie Rh•er Plywood Corp., Springfield, Oreg. 
:\Iedford Corp., l\Iedford, Oreg. · 
l\ledford Veneer & Plywood Corp., 'iVhite City, Oreg. 
Menasha Corp., North Bend, Oreg. 
:\Iilwankee Plywood Corp., ?IIilwankee, Oreg. 
l\It. Baker Plywood, Inc., Bellingham, "'ash. 
l\Iontezuma Plywood Co., Cortez, Colo. 
l\Iultnomah Plywood Corp., Portland, Oreg. 
Nordic Plywood, Inc., Sutherlin, Oreg. 
North Pacific Plywood, Inc., Tacoma, Wash. 
North Santiam Plywood, Co., J\Iill City, Oreg. 
Northern Oalifornia Plywood, Inc., Crescent City, Cc.lif. 
Olin l\Iathieson Chemical Corp., West :\Ionroe, La. 
Oregon-Washington Plywood Co., Garibaldi, Oreg. 
Pacific Lumber Co., San Francisco, Calif. 
Peninsula Plywood Corp., Port Angeles, "'ash. 
Plum Creek Lumber Co., Columbia Falls, ;\font. 
Pope & Talbot, Inc., Portland, Oreg., and Kalama, 'iVash. 
Pickering Lumber Corp., Standard, Calif. 
Potlatch Forests, San Francisco, Calif., and Lewiston, 

Idaho. 
Publishers' Paper C-0., Dwyer Division, Portland and 

Oregon City, Oreg. 
Rosboro Lumber Co., Springfield, Oreg. 
St. 1\faries Plywood Co., St. l\Iaries, Idaho 
St. Regis Paper Co., Tacoma, Wash. 
Santiam Lumber Co., Portland, Oreg. 
Scotch Plywood Co., Fulton, Ala. 
Simpson Timber Co., Seattle, Wash. 
South Ply, Inc., Natchitoches, J,a, 
Southern Ore'gon Plywood, Inc., Grants Pass, Oreg. 
Southern Pine Plywood Co., Diboll, Tex. 
Standard Veneer & Timber Co., Crescent City, Calif. 
Stevenson Co-Ply, Inc., Stevenson, 'iVash. 
Temple Industries, Inc., Diboll, Tex. 
Tidewater Plywood, Inc., Everett, Wash. 
Tillamook Veneer Co., Tillamook, Oreg. 
Timber Products Co., ;\Jedford, Oreg. 
Tri-State Plywood Co., Santa Clara, Calif. 
Union Lumber Co., Fort Bragg, Calif. 
United States Plywood Corp., Eugene, Oreg. and Algoma, 

Wis. 
Vancouver Plywood Co., Vancouver, 'iVash and Florien, 

La. 
Van-Evan Co., Missoula, .i\font. 
Western States Plywood Cooperative, Port Orford, Oreg. 
'iYestern Veneer & Plywood Co., Lebanon, Oreg. 
'Yeyerhaeuser Co., Tacoma, 'iYash. 
Willamette National Lumber Co., Portland, Oreg. 
Willamette Plywood Corp., Aumsville, Oreg. 
Willamette Valley Lumber Co., Portland, Oreg. 
Winnsboro Plywood Co., Winnsboro, S.C. 

U.S. GOVERNMENT AGENCIES 

Agriculture, U.S. Department of, U.S. Forest Service, 
Albuquerque, N. l\Iex. 

Agriculture, U.S. Department of, Agricultural Engineer­
ing Research Division, Beltsville, l\Id. 

Air Force, Department of, Deputy for CiYil Engineering 
(S'iVCP) Planning Section, Albuquerque, N. Mex. 

Air Force, Department of, ;\JOAllIA (;\IONEB), Brookley, 
Ala. 

Air Force Packaging Evaluation Agency, ;\Iobile, Ala. 
Army, Department of, Office of the Chief of Engineers, 

Washington, D.C. 
Army, Department of, Corps of Engineers, Albuquerque 

District, Albuquerque, N. 1\Iex. 

Army, Department of, Mobility Equipment Command, 
RD&ED, Fort Belvoir, Va. 

Defense Construction Supply Center, Defense Supply 
. Agency, Columbus, Ohio 
District of Columbia, Highways and Traffic Department 

Washington, D.C. ' 
General Services Administration, Federal Supply Service 

Washington, D.C. ' 
General Services Administration, Public Buildings Serv­

ice, 'iYashington, D.C. 
Health; Education, and 'Yelfare, Department of, Procure­

me'llt Management Branch, OA-GS, Washington D.C. 
Housing Assistance Administration, ·washington, 'D.C. 
Housing and Urban Development, Department of, Federal 

Housing Administration, Regional Office, Des 1\Ioines 
Iowa and Phoenix, Ariz. ' 

Interior, Department of, Bureau of Indian Affairs Albu-
querque, N. ;\Iex, ' 

U.S. Navy 1\Iarine Engineering Laboratory, Industrial 
Equipment Division, Annapolis, Md. 

STATE AND LOCAL GOVERNMENT 

Albany, city of, Albany, Ga. 
Albuquerque, city of, Albuquerque, N. l\Iex. 
Anne Arundel County, Inspection and Permits, Depart-

ment of, Annapolis, l\Id. . 
Baltimore, citJ' of, Baltimore, ;\Id, 
Baltimore County Buildings Department, Towson, Md. 
Birmingham, city of, Birmingham, Ala, 
Bloomington, city of, Bloomington, Minn. 
Brooklyn Park, village of, Brooklyn Park, Uinn. 
Charlotte Building Inspection Department, city of, Char-

lotte, N.C. 
Chula Vista, city of, Chula Vista, Calif. 
Cincinnati, city of, Cincinnati, Ohio 
Clayton County, Jonesboro, Ga. 
Colorado Springs, Regional Building Department, Colo­

rado Sprmgs, Colo. 
Dade County Building and Zoning Department, l\Iiami, 

Fla. 
Des l\Ioines, city of, Department of Building Inspections, 

Des l\foines, Iowa 
Dougherty County Health Department, Albany, Ga. 
Dover Township, Toms River, N.J. 
Downers Grove, village of, Downers Grove, Ill. 
Durham, city of, Inspection Division, Durham, N.C. 
Fort l\Iyers, city of, Fort Myers, Fla. 
Fresno, city of, Planning and Inspection Department, 

Fresno, Calif. 
Greensboro, city of, Greensboro, N.C. 
Hazelwood, village of, Hazelwood, l\Io. 
Hickory, city of, Building Inspection Department, 

Hickory, N.C. 
Hillsborough County Building and Zoning Department, 

Tampa, Fla. 
Jacksonville Beach, city of, Jacksonville Beach, Fla. 
Los Angeles, city of, Los Angeles, Calif. 
Lynchburg, city of, Bureau of Inspections, Lynchburg, 

Va. 
Mesa, city of, Building Inspection Department, l\Iesa, Ariz. 
New Hampshire, State of, Division of Purchase and 

Property, Concord, N.H. 
New Jersey, State of, Trenton, N.J. 
Oregon, State of, Procurement Section, Salem, Oreg. 
Pine Bluff, city of, Pine Bluff, Ark. 
Sacramento, city of, Sacramento, Calif, 
San Diego, city of, Engineering Department, San Diego, 

Calif. 
St. Louis County, Office of Public 'iVorks, Clayton, Mo. 
Torrance, city of, Department of Building and Safety, 

Torrance, Calif. 
Scottsdale, city of, Scottsdale, Ariz. 
South Bend, city of, South Bend, Ind. 
West Palm Beach, city of, Building and Zoning Depart­

ment, West Palm Beach, Fla. 
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TO THE ACCEPTOR 

The following statements answer the usual questions arising in connection 
with the acceptance and its significance: 

1. Enforoenwnt.-Product. standards contain requirements which are 
voluntarily established by mutual consent of those concerned. They present 
a common basis of understanding among the producers, distributors, and con­
sumers and shoi.1ld not be confused with any plan of governmental regulation 
or control. The National Bmeau of Standards has no regulatory power in 
the enforcement of their provisions, but since they represent the will of the 
interested groups as a whole, their provisions soon become established as trade 
customs, and are made effective through incorporation into sales contracts, 
labels, invoices, and the like. . 

-~-~~~-·-~--- ·--~-·---------~---- ____ 2 .. The_a_ooeptor_'s 1'esp~nsibility.-The purpose gf yr~duct stand~r~ is to 
establish nationally recogmzed grades or eonsumer cnterrn for specific items, 
and the benefits therefrom will be measurable in direct proportion to their 
general re.cognition and actual use. Instances will occur when it may be neces­
sary to deviate from the standard and the signing of an acceptance does not 
preclude such departures; however, such signature indicates an intention to 
follow the standard, where practicable, in the production, distribution, or 
consumption of the article in question. 

3. The Departm.ent's 1'esponsibility.-The major function, performed by 
the National Bureau of Standards in the voluntary establishment of product 
standards on a nationwide basis is fourfold: First, to act as aii unbiased coordi­
nator to bring all interested parties together for the mutually satisfactory 
development of voluntary standards; second, to supply such assistance and 
advice as past experience with similar programs may suggest; third, to can­
vass and record the extent of acceptance of the standard on the part of pro­
ducers, distributors, and users; and fourth, after acceptance, to publish the 
standard for the information and guidance of buyers and sellers of the product. 

4. Announcement.-\Vhen a recommended standard has been endorsed by 
a substantial majority of production and by a satisfactory nmnber of distrib­
utors and users or consumers, in the absence of active, valid opposition, the 
success of the project is announced. If however, in the opinion of the standing 
committee or of the National Bureau of Standards, the supJ?ort of any stand­
ard is inadequate, the right is reserved to withhold publication. 

·-.,; 

'i{U.S. GOVERNMENT PRINTING OFFICE: 1967 0-243--870 
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Amendment No. 2 to Product Standard PS 1-66, 
11Softwood Plywood, Construction and Industrial" 

Effective September 20, 1969 

(The follo\~lng changes in PS l-t>6, formed a part of this 
Standard on September 20, 1969.) 

I. Modify the first sentence In 2.2.I Wood Species as fol lows: 
112.2.1 Wood Species - Plywood produced under this Product Standard 
Is aval I able in five species classlflcatlons, Groups I, 2, 3, 4, and 
5. fl 

2. Dtl~te Tabl~ 2, Classification of Species, and substitute the new 
Table 2 on pag~ 2 of this Amendment. 

3. Modify first sentence of 3.2.1 Species for Faces and Backs, as 
fol lows: . . 

"3.2.1 ~ecles for Faces and Backs - For purposes of this Product 
Standard, veneer species are classified into five groups given in 
Table 2." ·-- ___ "~·~...., .,. 

4. Add a ·new sentence at the end of 3.2.I to read: 
-~----·~·~·-~«--.-.-~'l:'Because.black,.whlh,and Engelmann.~pr:.uce.cannot be separated in 

veneer form by gross structure or minute anatomy, these. species shall 
be classed as Engelmann spruce unless procedures are establ I shed for 
Identification prior to peeling." 

5. Modify 3.2.2 ns follows: 
113.2.2 ?pec;Jes fw Inner Pile~- Inner.piles of Groups I, 2, 3, and 4 
panels may be of any species listed In Groups !, 2 1 3, or 4 In Table 2 
or of any •• ·" 

6. Modify second sentence of 3.8.I Strength Requirements (Interior 
and Exterior) Scarfed Panels, as follows: 

"If the averag~ ••• of Group 4 species, or less than 2,000 psi for 
panels of Group 5 species, then that panel fbils." 

7. Modify Section 5, Nomenclature and Def In It Ions, Group, as fol lows: 
"kQJdE. - Term used to classify species covered by this Product Standard 
In an order that provides a basis for simplified marketing and efficient 
utlllz~tlon. Species covered by the Standard are classified as Groups I, 
2, 3, 4, and 5. See Table 2 for listing of species In Individual groups 
and r~ferenc~s In App€ndlx A for product use Information." 

/ 
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Table 2. Classif lcatlon of species 

---------------,_;.....~~--.---·------------~--·-

Group 

B l.rch* 
Sweet* 
Ye I low* 

Group 3 

Alder, Red 
Cedar, Alasl<a 
Pine 

. ___ ·~"-·~·Doug I as fir 1-. __ -·· -,---·-· .. 
· Larch, Western 

Jack* 
Lodgepole 
Ponderosa Maple, Sugar* 

Pine, Southern 
Lob Io 11 y 
Long leaf 
Short leaf 
Slash. 

Ta no al< 

·------·--
.. Gr:oup 2 

.-,---;- .· 

Cedar, Port Orford 
Douglas Fir 2 
Fir . 

... ,, -~,,,_ca I i f o rn i a . Red 
Grand 
Noble 
·Pacific Si Iver 
\'/hi te 

Hemlock, Western 
Lau an 

Almon* 
Bagtll<an* 
Red 
Tang i I e* 
White 

Maple, Black 
Mengl<U I ang* 
Meranti* 
Pj oe 

Pond* 
Red* 
Western \'Jhite 

Spruce, Sitka 
Sweetgum* 
Tamarack* 

Redwood 
Spruce* 

Black* 
Red* 
White* 

--------
Group 4 

t---·--~------~----·-·-- -·----
Aspen, Qua I< i ng* 
Birch, Paper* 
Cedar 

Incense 
Western Red 

Fir, Subalplne 
Hemlock, Eastern* 
Pine 

Eastern White* 
Sugar 

Poplar, Western {Black Cottonwood) 
Spruce; Engelmann 

-----·---·-·-·---
Group 5 

------·------~~---·--·----

Fir, Balsam* 
Poplar, Balsam* 

*Added to the standard by Amendment No. 2. 
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Amendment No, 1 to Product Standard PS 1-66, 
"Softwood Plywood, Construction and Industrial" 

Effective June JO, 1969 

(The following changes became effective as Amendment No, 1 to PS 1-66 on 
June JO, 1969. These changes were contained in the recommended amendment 
which was formerly designated as TS 129a.) 

l, Modify paragraph 2,3 to read as follows: 

11 2,3, ~ - Plywood covered by this Product Standard is classi­
fied into two types, Interior and Exterior, Type refers to the exposure 
capability of the panel, which is a function of veneer grade and adhesive 
durability, Within each type there are a number of panel grades based 
on the quality of the veneers of the panel, Additionally, there are three 
levels of adhesive durability within the Interior type classification," 

2,· Modify paragraph 2,3,1 to read as follows: 

"2, 3 .1. Interior types - The grades of Interior type plywood 
generally available are given in Table J, Adhesive quality levels for 
Interior types of plywood are as follows and are listed in an increasing 
order ~f, durability: 

a, Bonded with Interior glue - Plywood of this type is moisture 
·resistant. It is intended for all interior applications where 
it may be temporarily exposed to the elements, Adhesive per­
formance requirements are provided in paragraphs J,6,1 and 
4.3. 

b, Bonded with Intermediate lue moisture resistance lower than 
Exterior but greater than Interior Plywood of this quality 
is bonded with adhesives that possess high level bacteria, mold, 
and moisture resistance, It is suitable for protected con­
struction and industrial uses where moderate delays in providing 
protecti'on may be expected or conditions of high humidity and 
water leakage may exist, Adhesive performance requirements are 
provided in paragraphs 3,6,2 and 4,4, 

c, Bonded with Exterior glue - Plywood of this quality is produced 
with D grade veneer or better for inner plies and backs where 
specified and is bonded with a waterproof adhesive, It is in­
tended for protected construction and industrial uses where 
maximum performance is required for protection against moisture 
exposure from long construction delays, or other conditions of 
similar severity, Adhesive performance requirements are provided 
in paragraphs 3,6,3 and 4,5," 
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3, Modify paragraph 2.J.2 to read as follows: 

"2.3.2. Exterior type - Plywood of this type is produced with C grade 
veneers or better throughout and is bonded with a completely waterproof 
adhesive. It is a plywood that will retain its glue bond when repeatedly 
wetted and dried or otherwise subjected to the weather, and is, therefore, 
intended for permanent exterior exposure, Adhesive performance require­
ments are provided in paragraphs J,6,4 and 4,5, (The grades of Exterior 

·"'~"='tYire-·p1ywobd generally available·are given-in Table 4, Additional pre­
mium grades of Exterior plywood are described in paragraph J.4.)" 

4, Change paragraph nwnbers referenced in footnotes 3 and 4 from 4,4,2 
to 4,5,2 and from 4.4.J to 4,5,3, 

5, Change paragraph numbers referenced in footnote 3 of J,4,4 from 
J,6,2 to 3.6.J and from 4.4 to 4,5, 

6, Modify paragraph J,4.5 to read as follows: 

"J,4,5, Interior type bonded with Exterior glue - Regular Interior 
'plywood bonded to meet the requirements for STRUCTURAL C-D. See paragraph 
3,6,3, II 

7, · Renumber existing paragraph J.6.2 to J,6,J, Change paragraph refer­
ence in line one from 4.4 to 4,5, and add a new paragraph J,6,2 to read 
as follows: 

"J,6.2, Interior type' bonded with Intermediate glue - When tested 
in accordance with paragraph 4,4, Interior plywood bonded with Intermediate 
glue shall be considered as meeting the requirements of this Product Stan­
dard if all of the following minimum conditions are met: 

1. Test specimens average 45 percent wood failure. 

2. At least 90 percent of the panels as represented by the test 
pieces show JO percent wood failure or better, 

Specimens cut through localized defects permitted in the grade shall 
be discarded, Test specimens showing delamination in excess of 1/8 inch 
deep and 1 inch long shall be rated as 0 percent wood failure," 

8, Add a new paragraph 3,6,2,1 as follows: 

"J, 6,2, 1. Intermediate glue heat durability - Requirements shall be 
the same as for Exterior type. See paragraph J.6.4.1," 
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· 9. Add a new paragraph J.6.2.2 as follows: 

"3.6.2,2, Bacteria-mold resistance - Plywood bonded with Inter­
mediate glue shall be made with an adhesive possessing a high degree of 
resistance ~o attack by bacteria and mold organisms, In order to qualify 
as Intermediate glue, adhesives must meet the 'Bacteria Test' require-· 
ments as published by the American Plywood Association, This procedure 
is specifically designed for adhesive qualification and is not applicable 
to inspection and testing, as covered in Section 4." 

10, Renumber existing paragraph 3,6,J to J.6.4, and change paragraph 
reference in line one from 4.4 to 4.5. 

11. Renumber existing paragraph 3.6.J.l to 3.6.4,l, and modify the 
paragraph to read as follows: 

"J.6.4.1. Exterior glue heat durability - Plywood shall be tested 
as described in 4,5,4,,,," 

12. Renumber existing paragraph 3.6.J.2 to J.6.4,2, 

13. Modify paragraph J,8.3 to- read as follows: " 

"J,8,3, Scarf jo:int durability for Exterior type plywood and In­
terior type bonded with Exterior and Intermediate glue - Panels shall be 
tested in accordance with paragraph 4.6.J, The material represented 
by the sampling shall be evaluated in accordance with paragraphs 3,6,2, 

·· .3. 6 • .3, and 3 • 6, 4. 11 
·- ·-, ~ 

14. Modify the fifth sentence of paragraph 4,2 to read as follows: 

"Sampling of Interior type (including the different adhesive quali­
ties) or Exterior type grades shall be prorated on the basis of ratio of 
their volume to total shipment volume (i,e,, for shipment containing 50 
percent Exterior, 10 percent Exterior panels shall be selected), but in 
no case shall less than 10 panels of each type or adhesive quality be 
selected, 11 

15, 4.2.1. Specimen preparation - Where references to paragraph 4.4.1 
are shown, change to 4.5.1; Also change reference to paragraph 4,4.4 
to 4.5,4. 

16. Renumber existing paragraph 4,4 to 4.5 and change the heading of 
new 4.4.to read as follows: 

"4. 4. Tests for Interior type plywood bonded with Intermediate 
glue," 

17. Add a new paragraph 4,4,l to read as follows: 

"4.4.1. Preparation of test specimens - Test specimens, taken a,s 
described in paragraph It, 2 1 shall be cut 3-1/4 inches long and 1 inch 
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wide, and kerfed one-third of the length of the specimen from each end 
as illustrated in Figure 1, so that a 1-inch-square test area in the 
center results, Specimens shall be oriented so that the grain direction 
of the ply under test runs at a 90° angle to the length of the specj.men, 
Kerfing shall extend two-thirds of the way through the ply under test, 
and shall not penetrate the next glueline, If the number of plies exceeds 
three, the cuts shall be made so as to test any two of the joints, but 
the additional plies need not be stripped except as demanded by the limita­
tions of the width of the retaining jaws on the testing device, When de-

-··~-·~~.L-'.-~--. .. ~~- ----sire-a,·- special jaws may be constructed .to accommodate the thicker plywood, 
If the number of plies exceeds three, the choice of joints to be tested 
shall be left to the discretion of the inspector, but at least one-half 
of the tests shall include the innermost joints," 

18, Add a new paragraph 4,4,2 to read as follows: 

"4,4,2, Vacuum-soak test - The test specimens shall be placed in 
a pressure vessel and submerged in water at 120°F, A vacuum of 15 inches 
of mercury shall be drawn and maintained for 30 minutes, Following re­
lease of vacuum, specimens shall continue soaking for 15 hours at atmos­
pheric pressure, Temperature of water shall not drop below ?5°F at any 
time during the 15 hour soaking period, Specimens shall then be removed 
from the vessel and tested while wet by tension loading to failure in a 
shear testing machine operated at a maximum head travel of 16 inches per 
minute, The jaws of the machine shall securely grip the specimen so that 
there is no slippage, The percentage of wood failure of the specimens 
shall be determined with specimens in a dry condition and shall be evaluated 
as described iri paragraph 3,6,2," 

19, Renumber present paragraph 4,4 to 4,5, and change the heading to 
read as follows: 

"4,5, Tests for Exterior type, STRUCTURAL C-D, and Interior type 
'bonded with Exterior glue," 

20, Renumber the following present paragraph numbers as indicated: 

From 4,4,l to 4,5,1 Preparation of test specimens 
From 4,4,2 to 4,5,2 Vacuum-pressure test 
From 4.4.3 to 4,5,3 Boiling test 
From 4,4,4 to 4.5.4 Heat durability test 
From 4,5 to 4.6 Scarf joint tests 
From 4,5,1 to ~4. 6.1 Strength 
From 4,5,2 to 4.6,2 Scarf joint durability of Interior type panels 

21, In new 4,5,2 and 4,5,3 change reference to 3,6,3 in three places to 
3,6,4, 

22, In new 4,5,4 change reference to 3,6,3,1 to J,6,4,l, 
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23, Modify renumbered paragraph 4,6,l, Strength test of scarf joints, 
to permit a rate of cross-head travel of from 0,030 to 0,040 inches per 
minute, 

24, Renumber existing paragraph 4,5,3 to 4,6,3 and modify it to read 
as follows: 

"4,6,3, Scarf joint durability of Exterior type panels and Interior 
type panels bonded with Exterior and Intermediate glue - Ten test speci-

- mens shall be cut at random along each joint from panels selected as direc­
ted in paragraph 4,2, The specimens shall be prepared following the 
general procedure described in paragraphs 4,4,l and 4,5,1 but, in addi­
tion, shall be cut so that the joint runs through the test specimens as 
shown in Figure 4, For Exterior type panels and Interior type bonded 
with Exterior glue, five specimens shall be subjected to the vacuum pres­
sure test described in paragraph 4,5,2, and five to the boiling test of 
paragraph 4,5,3, The panels shall be evaluated as described in paragraphs 
3,6,3 and 3,6,4, For Interior type panels bonded with Intermediate glue, 
the 10 specimens shall be subjected to the vacuum soak test outlined in 
paragraph 4,4,2, The panels shall be evaluated as described in paragraph 
3,6,2," 

25, Renumber paragraph 4,6 to 4,7, 

26, Change the title of Figure 4 to read as follows: 

"Figure 4, Scarf-jointed specimens for vacuum soak, vacuum pres­
sure, and boiling tests," 

27, Modify paragraph 6,2 to read as follows: 

11.6,2, Panel marking - All plywood panels which are produced in 
conformance with this Product Standard and which are represented as con­
forming hereto shall be identified with the mark of a qualified inspectiog 
and testing agency that shall designate the species group classification, 
glue bond quality (Interior, or Exterior), grade name or the grade of face 
and back veneers, and a symbol signifying conformance with this Standard," 

28, Modify paragraph 6,2,2 to read as follows: 

116,2,2, - Grademarks or trademarks which refer to this Product Stan­
dard shall denote panels as 'Exterior' or 'Interior.' Panels not fully 
satisfying Exterior veneer requirements shall be identified as 'Interior,' 
However, the additional notation 'Exterior glue,' or 'Intermediate (IMG)' 
may be used where applicable to supplement the designation of Interior 
grade bonded with Exterior glue or Intermediate glue,,,," 

USCOMM·NBS·DC 
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i ! . TESTS FOR MOTOR VEHICLE LIGHTING.DEVICES AND COllfl'ONENTS 775 

I TEST FOR MOTOR VEHICLE: . 
! UGHTH\!G DEVICES Ar\lD COMPOl\IENTS - SAE J575d SAE Skmdard 

I ;:orl o~·r:;;,;;:;::;;::~~~~:~~==~::=:1L~~l:::;~1~~ 
A. Scoj>e-This standard wvers standardized basic tests, test methods. 

and requirements applicable to. many of the lighting devices and com-· 

110ncnts covered by SAE Staml~-\rds, Recommended Practices and ln­
fonnauon kcpu1ts. ·raLle .i psuvl~l..~ a \.VH\'t:u~ela. H .. :c.i.:LuL._ :.1Ji(..(t~: .... b 
which of these tests and requirements in Lhis standard apply to each· 
device or component. 

JJ, Sam[>lcs for Tests-Samples submitted for laboratory test shall be 
representative of the devices as regularly manufactured and marketed. 
Each sample shall include not only the device but also accessory equip­
ment necessary Lo operate iL in normal manner. \Vhere necessary, a 
1110unting bracket should be provided so that the device may be rigidly 
bolted in its operating position on the va1ious test equipment. Dust and 
photometric tests may be made on a second set of mounted samples, if 
desired, to expedite.completion of the tests. 

c. JJ11lbs-Unlcss otherwise specified, bulbs used in the tests should 
be supplied by lhe laboratory and should be representative of standard 
bu lbs in regular production. They should be selected for accuracy in 
accordance with specifications listed in Table 1 of SAE Standard, Lamp 
]lulbs and Scaled Units-SAE J573, and should be operated at their 

rated mean spherical candlepower, except as otherwise spccillrd. '.\''.1r:rc 
special bulbs arc specilie(l. they should be submitted with the devices 
ancl the same or similar bulbs used in the tests and operated al their 
na_.J llH~~Lll !,}Jii....1 icJ.l ~~L: :~1CF(.'..\ .... :- .. 

D. Laborntory Facilities-The laboratory shall be equipped to. test 
Lhe sample in accordance with the requirements of the SAE Standanl or 
Recommended Practice for Lhe specific device. 

E. Fibration Test-A sample unit, as mounted on the support sup· 
plied, shall be bolted to Lhe nnvil end of the table of the vibration test 
machine and vibrated approximately 750 cpm through a distance of 
Ys in. The table shall be spring mounted at one end and filled with 
steel calks on the under side of the other end. These calks are to make 
contact with the steel anvil once during each cycle at the completion of 
the fall. The rack shall be operated under a spring tension of GO to 70 
lb. This test shall be continued for l hr. 

The unit shall then be examined. Any unit showing evidence of 
material physical weakness, lens or reflector rotation, displacement or 
rupture of parts except bulb failures, shall be considered to have failed, 
provided that rotatiori of lens or reflector shall not be considered as a 

TABLE 1-APPl.ICAlllE HST PROCEDURES 

Pevlc<> SAE 
Reporf 

No •. 

SAE B 
ldenli· 
ficotion Samplct. 

Code 
Lellors 

c 

Bulbs 

p 

Lab 
Fae ill· 

tie• 

E 

Vibra­
tion 

SECTION 

Mot.­
lure 

G 

Pust 

H 

Corto· 
sion 

Color Pho· 
to rnclry 

K 
Out­
of­

Focv~ 
Wcupago 

---------------1----- -------- --. -.-. -------- -------------------- --------
Sooled Beam Headlamp Unils )579 
----------------1-----1·--- ---- ---- -------------------- -------- --------
Sealed Beam Headlamps J580 H x 
---------------1-----1~~~~- ---·-· -· -· -· -·- _. ---- -·-· -------------- -------- ---- ----
Drh·ing lamps J58 \ · --y x x .. x x x x 

I ----------------·I-----------------------------------.------------------
! raulng lamps J582 z x x " x x x x l log lamps , __ J_5_8_3 __ , ______ x ___ --.-- __ x ___ --x-- ---x-- ---x-- ---x-- ---.. -- ---x-- ---- --x--

------------------1-----1---- ------- -------------------- -------- ---- ----
Motorcycle and Motor Driven Cyde 

l!eadlamps J584 IA x " x. x 
---------------1-----1·---- ---- ----·----------------------- ------------
!oil lamps J585 T x x x x x x x. x 
----------------1-----1----- -------- ------ --------------------------------

; Slap lomps J586 S x .x x x x x x x x. 

license Ploto la111ps J587 x x x x x. x x. x 
·---------------1------------ ---- ------------ -------- -------- --------
lvro 5ignol lomps J588 I 

p 
x x x x " x 

--------------1----1------------------------ -. ----------- ----
lurn Signol Operating Units J589 Q 

QB " x 

:--------------1----1-------------------------------------
~pot lamps )59\ 0 " x x x x " --·--------------1-----1·---- ---- ------------ ------------ -------- --------

1 :fontii'lcotion or Parking lamps J592 P 
Cl<ioronce or Side Marker lornps Pl 
Cc.mbinolion Clcoronco and Side Marker 

lamps PC 

x 
x 

x 

x 
x 

x 
x 

x 

x 
x 

x 

" x " x 
x. 
x " x. 

x 

x. 
x. 

x 

x 
x 

x 
·-1----1---- ---- -------------------- -------- -------- ----

~-"Up lamps J593 R x x. x x x x. 

~.~,. ReOoctors J594 A x x " " B 
---------------1-----1·---- ---- ---· ---- ---- - ------ -------------------

Vlornir.9 lamps-Emergency, /lloinfe. 
rionce ond ~Mvice Vehicles J595 Wl x x x x x x 

·-----------------1-----1,----------- ------------------------- -------- ----
l~~~~~c. Emerucncy lonfems J596 X x x x x x x 

------1---·-- -------- ---- ----------- -------- ----- ------------

\i:~i~~vrninu Emerr.cncy flares _J_5_9_7 ___ v _____ x __ ---- __ x _____ x __ -------- __ x ______ ----_______ _ 
),o:td Units for Consln•clbn ond In· 

J5?B x d~~~hiner_y 
;, - trg<-'icy Rc0<'1. P.e_n_c_c_to_r_s ----- --)7_7_4_ ---- ---x-- ---- ---- ---x-- --x-- ---- --x-- ---x-- ---- --------

,,,. D ~ ----7. --------1----- ---- --------------- ----- -------- ---- -------- ----
~~ :. ___ _:_y Emcrgenc)' Worning lomps J845 W2 'I. x X X X X 

---~- ------------ ---- ----. -.------- -.--- ---- ----- ---- ----
(~~-'"ring lamps )852 K " Vlo•r,:ng lo_m_p--s---·--S-c-ho_o_l_B_u_se-,------ __ J_8_87-- __ W_3 __ ---"-- ---x-- --X-- ---- ---- ·-----X-- ---- -------- --,-. -

1
.l '.·~\.lor Hot·~-r<l\'{ orning Signal 
... ~:PHoling Uni! 

J910 QC x x 

~, .!l Ti.:rn Sir:n~omp-,-------- _J_9_\ ~-- ---- ---- ---x-- ---x-- ---- ---- __ x ___ --x-- ---x-· -· ---x_-- ---- ----

.... -...__,,.....__ .... ____ ,._•-r•~-----....--~ _..,~-~-----·----·~~------------~···--- .. ~-------------~·-----~-~-,-------~• ~---..--..--~----
!. lhi\ tob!u lisl!. only l~orn l0st proc(:dvrcs and n.:-'..j1;lrnmenh which arr.: stah"d in !his stondord. Rcporls li~tcd In sccc.nd colvrnn sho~1\d be checked for poHiblc oddili~r1al rcql•irorncnls for eoch dcvico. 
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776 TESTS FOR MOTOR VEHICLE LIGHTING DEVICES AND COMPONENTS 

TABLE 2•- l'HOTOMErRIC MINIMU/~ CAIWL~POWER REQUIREMENTS 

IOU lOL 
and v 
100 lOR ------

20l 
IOl 

5U SL 
ond v 
SD SR 

lOR 
20R 

---- ---
20l 
lOl 

SL 
H v 

SR 
lOR 
20R 

Moxfrnvm .. Reor 
lamp• Only 

Tall Lampsb 

Red 

lighted 
Cornparfmcnfs:C 

j ~ 3 
-----

0,3 0,5 0.7 
0,5 1.0 1.5 
0,3 o.s 0,7 

---------
0,3 0.5 0,7 
0.8 1.3 2.0 
l.3 2.0 3,0 
1.f) 3,0 4.5 
1.3 2.0 3.0 
0.8 1.3 2,0 
0.3 o.s 0,7 

--- ------
OA 0.7 1.0 
0,8 1.3 2.0 
2,0 3.S 5.0 
2,0 3,5 5.0 
2.0 3,5 5,0 
0,8 1.3 2.0 
0.4 0.7 1.0 

---------
15• 20• 25• 

Stop lamp• and 
Clan Cl Turn Signaf,b, d 

Clciu A Turn 
Slgnoisb, d 

l!od 

llghled 
Compurrmentsb Ambor Red Amber 

1 2 3 
------------

5 10 1s 15 10 25 
lC 20 30 30 25 60 
5 10 15 15 10 25 

---------
5 10 15 15 10 25 

15 25 40 40 30 75 
25 40 60 60 50 125 
35 60 90 90 70 175 
25 40 60 60 50 125 
15 25 40 40 30 75 
5 10 15 15 10 25 

------------
7 15 20 20 15 35 

15 25 40 45 40 100 
40 70 100 120 BO 200 
40 70 100 120 BO 200 
40 70 JOO 120 BO 200 
15 25 40 45 40 100 
7 15 20 20 15 35 

-------------
IBOI 2401 300{ 9001 300{ 900( 

a Specifkations are hosed on laboratories using accurole, rared bulbs during fesling. 
b Lamps designed for use in both 6v and l 2v s)'sfems shall be fesled with 12v bulbs, 
e A muftiple comportmenl lamp gives ifs indication by two or more separately lighl(ld orcos 

which ore joinc-d by one or more common parts, such as o housing or lens. 
d When the !lop signof is optically combined with lhe tum slgnol, the circuit shall be such 

lhol lhe stop signal connol be fumed on in the !urn signal which is Ooshing, 
"A loil lamp sf1oll nol exceed lhe lisfcd rnox.imum candlepower of ni'ght over any area 

'forger lhon fhof gcnerofed by a 1 /4 deg rodios 1 wilhin a solid cone angle from 20l to 20R 
and from H fo 1 OU. When the foil lomp is combined vrirh fhe turn on<l/or slop signal lamp, lho 
SJgnof lamp shall nol be feH than three times Jhe con<lfcpower of fhe foil lamp ol any fesl pain! 
on or above horizontal, except Iha! at H~V, H-5L, H-5R, and 5U-V, !he signal lamp shall nol be 
less than five times the candfepowcr of the foil lamp. 

'Lamp$ infcnded for the rear o( a vehicle shot! nof·exceed lhe !isled candlepower at night 
over ony or~o forger fhan that generated by o 1 /4 d<".g radius. 

failure when tests show compliance with specifications despite such rota· 
tion. See SAE Information Reporl, Vibration Test Machine-SAE J577. 

F. Jlloisture Test-A sample unit shall be motmled in its normal oper· 
acing positic .. with alt drain holes open and subjected lo a precipitation 
oE 0.1 in. 0£ water per minute, dcliYered at an angle of 45 deg from a 
nozzle with a solid cone spray. During the Moisture Test the lamp 
shall revoh·c about its vertical axis at a rate of 4 rpm. This lest shall be 
continued for 12 hr. The water shall then be turned off and the unit 
permitted lo drain for l hr. 

The unit shall then be examined. Moisture accumulation in excess 
of 2 cc shall c:onstitute a failure. 

G. Dust. Test-A sample unit with any drain hole closed shall be 
mounted in its normal operating position, at least G in. from the wall 
in a cubical box with inside measurements of 3 ft on each side contain­
ing 10 lb of fine powdered cement in accordance with ASTi\I C 150-56, 
Specification for Portland Cement. At intervals oE 15 minutes, this dust 
shall be agitated by compressed air or fan blower by projecting blasts 
of air for a 2 sec period in a downward direction info the dust in such 
a way that the dust is comp!Ctely an<l unifonnly. <liffused throughout 

Lhc entire cube. The dust is then allowed to settle. This test shall be 
continued for 5 hr. · 

After the dust test the exterior surface shall be cleaned. If the maxi· 
mum candlepower is within 10% of the maximum as compared with 
the con<lition after tlw unit is ckaned inside and out, the unit shall 
be considered to have met the requirements of this test. 'Where sealed 
units are used, the dust test shall not be required. 

II. Corrosz'on Test-A sample nnit ~h<>Tl 1-i~ ~vbJectccl (v a o«lt 'P'·'Y 
\log) test il1 accorctance with the latest AST:\f B 117, Method of Sall 

Spray (Fog) Testing, roi· a period of 50 hr, consisting of two periods of 
24-br exposure and 1-hr drying time each. 
. There shall be no el'idcnce o( excessil'c corrosion immediately after 
the preceding test has been completed, which would affect the proper 
funclioning of the device. 

I. Co!or Test-ReCcr to SAE Standard, Color Specification for Electric 
Lamps-SAE J578. 

J. Pflotomelr)'-The photometric measurement shall be made at a 
distance between the light source and the point of measurement 
specified for the lighting device. The device sball be mounted in its 
normal operating position. 

''\Then making photometric measurcmcnls at specific test points, the 
candlepower values between test points shall not be less than the lower 
specified value of the two closest adjacent tcsl points (on a horizontal 
or vertical line) for minimum values. • 

In localing the test points, as designated in the respective candle· 
power requirements (Table 2) the following nomenclature shall apply: 

The line formed by the intersection of a \'Crtical plane through the 
light source of the device and normal to the test screen is designated 
V. The line formed by the intersection of a horizonlal plane through 
the light source and normal to the test screen is designated IL The 
point of intersection of these two lines is designated H-V. 

· The other points on the test screen arc measured in terms of de­
grees from these two lines. Degrees to the right (R) and lo the left (L) 
arc regarded as being to the right and left of lhc \'Crtical line when the 
observer stands behind the lighting device and looks in the direction of 
lhe emanating light beam when the device is properly aimed for 
photometry with respect to the H-V point. 

Similarly, the upward angles designated as U and lhe downward 
angles designated D, refer to light emanating at angles above and bcloll' 
the horizontal line, respectively. 

EXAMPLE: 1D-3L is a point 4 deg below H and 3 deg to the Jc(t o( V. 
J U-V is a point l deg above H and on the line V. 

J(. 011l·of·Foc11s Tests 011 Unsealed Units-Tests shall be made for 
each of four out·of.focus filament positions, except that the complete 
distribution may be omitted. Where conventional bulbs with l11'o pin 
bayonet bases arc used, candlepower tests shall be made with the light 
source O.OGO in. abol'e, below, ahead, and behind the designed position. 
Jf prefocused bulbs arc used, the limiting positions at which tests arc 
made shall be 0.020 in. above, below, ahead, and behind the designed 
position. The minimum values for otll·of·design position shall be 80% 
of the in-design position, The lamp may be reaimed for each of the 
out-of-focus positions of the light source. 

L. TVarf){/gc Test Devices with Plastic Lenses-A sample unit shall 
be momHed in its normal position and operated at rated voltage in an 
01·cn for l hr at 120 F ambient temperature. The device should he 
operating in the test in the same manner as it will be oper;itcd in 
service. The lens color shall be identical to that intended for use in the · 
device. 

After this warpage test has been completed, there shall be no cl'i· 
dence of warpagc of lenses which would affect the proper functioning 
of the device, 


