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Bepartment of Justice
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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 J5944."

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

Sincerely,

7o), Warnen

BERT W. WARREN
Attorney Genera
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State of Wisconsin\ DEPARTMENT OF TRANSPORTATION

DIVISION OF MOTOR VEHICLES
4802 SHEBOYGAN AVENUE
MADISON, WISCONSIN §3702
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Honovelble Boabert W, Warren
ﬁﬁthﬁ&y CGeneral

Bhote Capitol
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Desy Ceneral Werren:

Fir wre vhote ¢oples from the 1960 edition of the BAE

He ~@é a U.8, Department of ﬁ@m@%@ﬁ@z Heticnal Buresu
s ¢ publicetion Tproduct Standard PE 1-66 for

Eof ngéﬁ, Conatruetion and Eﬁmaﬁfria$¢“ which ave

el be adopted by reference lm our proposed vespective
¥l : iﬁg to Brandsyds snd @p&@z%i@aiiﬁﬁg « Pegion and
Moy @tzﬁg MY Emblem wnder Chapter 77 Laws of 1269, Bé? 288 (23
Wis @ngiﬁ tetutes, for your approval undexr 227.025 Wigeconsin
Eie

The above rvefevrved to 1969 8AE Handbook may be obtained from
the fociety of Aubsmotive Ingineers, 485 Leuwington Avenue,
ﬁﬁm Vork, Few York L0017, The publicetion preduct standavd
PE 1-66 may be obtalned from SBuperintendent of Documsnts,
J.2. Government Frinting 0ffice, Washington, D.C. 20402,

A public hearing is scheduled on this propesed rule in sccordence
with Chepter 227, Wisconsin Btatutes, on %svﬁﬁzef 123 1269,

Sincerely,

DFStbim
Enel,

et James Burke, Eevigor of Statutes
Room 321 N.E. Capitol
Madison, Wisconsin
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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 Components--SAE J575d'" and "Reflex
Reflectors~-~-SAE J5944."

""Product Standard-PS 1-66 Softwood Plywood,
Construction and Industrial, including
"Amendment No, 2", effective September 20,
11969, (U. S. Department of Commerce).

Slncelely,

ROBERT W. WARREN
Attorney General

The above is ap';fved/b Revisor of Statutes,

OZ;/71L, /)Zi;z&/ﬁ T e (/’E7;{ /: 3/ 5, j
///games Bu7k§$ Rev1sor of Statutes =~ Date
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754 CLEARANCE, SIDE MARKER,

part of lhlb standard:
Sectign B—S: mples for Test

SectiolRC Lamp Bulbs
Section L'lbOldtO).'} Facilities
Section ibration Test

Section F— ure Test
Section G—
Section H— C011051 TeSt

Scctioh
front and mtelmednte s marker lamps,.and front identification
lamps shall be amber. The c¥gr of light from rear clearance lamps, rear
suic mznl\el lamps and rear ide
white or amber.
ometric tests shall be made at a
distance of at least 4 ft. The H-V axis%g
fication lamp shall be taken as parallet i
vehicle. The H-V axis of a side marker
-V axis of a combination
n as parallel with the
longltudmal axis of the vehlcle when checki
points, and normal to this vehicle axis when che
pomls.

Minimum cmdlepower requirements for clezuance
lamps are shown in Table I. Minimum candlepower
identification and parking lamps are shown in Table 2,
clearance and side marker lamps shall comply with both cl
side marker minimum candlepower requirements.

Section L—Warpage test on devices with plastic lenses.

Bulb Sockets—See SALE J567.
Parking Lamp in Combination—When a palkmg lamp is optic
combined with a turn signal, and the parking lamp is connected to b
operated with the headlamps, the turn signal shall not be less than

d side marker
unirements for

BACKUP LAMPS — SAE J593c

IDENTIFICATION, AND PARKING LAMPS

TABLE 2=—PHOTOMETRIC MINIZAUN CANDLEPOWER REQUI
IDENTIFICATION ANi: PARKING LAMPS REMENH

uon E—Vibratic
fion F—Moistuy

l,mll be no visi

identification Lamps Porking Lamp, ﬁuon G—Dust '’

Test Puinls, — ;u H—Corvrosi

deg Amber #&on 1—Color T

10U 5L 0.62 >4 or a disc of
5;/ 0.62 ‘mnulatlon as t

0.2 be twice the 1

5U 1%'E 0,62 lens to the ap:
* Sy g:g% on ]—Pl}oloxn

]SR 0.62 Waown in Figo 1

or 042 Hination shall be

H 20l 0.62 1.~4ment operating
‘gt 8:2% y. || the located dixc

v 0.62 0.62 15 ator shall be mo

]gs 8:’ 8-2% :.": at the center o

20R é@.éz 0.62 Vaae of illuminatic

5D Tot " 062 062 lel to the longil
5%/ 0.62 0.62 slometric meast

0.62 0.62 ot .

5R 082 062 .\'anon ang.lcs a

10R 0.62 0.62 ion angle is the

10D SL 0.62 0.62 ) e center of the
v 0.62 0.62 apr to the source

58 ] 062 0.62 2 feen the axis of

dlepower of the parking lamp at any test point
al, except that at H-V, H-5L, H-5R, and 5U-V the .
be less than five times the candlepower of the paik

hases cannot be used.

SAE Standard

other drivers when the vehicle is backing up or is about tgf
_ General Requirements—The following sections from §
part of this Standard:
Section B—Samples for Test
Section C—Lamp Bulbs
Section D—Laboratory Facilities
Section E—Vibration Test
Section ¥—DMoisture Test
Section G—Dust Test
Section H—Corrosion Test
Section J—Photometric Test P
Color Test—The color of the
white, in accordance with SAE
A backup lamp may proj

back up.
J575 are a

lamp assembly.
Plastic Materials

cter at a di
be taken

The L
mecet g

e of at least 10 ft from the lamp. The H-V axis shall
parallel to the longitudinal axis of the vehicle,

it from a single lamp, when used in a two-lamp system, shall
¢ photometric requirements shown in Table 1.

Plllation Requirements—1he following requirements apply to the

REFLEX REFLECTORS -— SAE J594d

%

signal shall 1 i
lamp, V\’l%’l two filament bulb is used, the bulb shall have an ind4
i and the socket shall be designed so that bulbs with ny

eflector to the s
Tndted left, righ
jource of illumis
ewed from behi
otometric meas
, either metho
iecting toward ¢l
lination on the -
easured in foo
: is the quotien
dle illumination
insions; but, for
hined within a
making visual

X

TABLE 1 PHOTOMETRIC MINIMUM CANDLEPOWER REQUIREMENTSs, b ¢ }similar in spec

% : ent to the refl

Test Jed so that the ¢
Points 451 30L 10L \ 10R 30R 438
10U AN 10 15 10 ;
5U 15 — 20 25 20 — 15
H 15 25 50 80 50 25 13
5D | 15 25 %%jo 80 50 25 1$

& When only one backup lamp is used ofgthe vehicle, it shall be tested to twice the corq

power requirements,
When two unsymmetrical lamps are used, 1B
added to determine that the combined units meel®
¢ Maximum {per lamp) 300 ¢cp at H and above,

ice the candlepower requirements,

device as used on the vehicle and are not®
requirements and procedures:

1. The backup lamp shall be illuminated wh
is energized and reverse gear is engaged,

2. Backup lamps shall not be lighted.when the ve
motion. :

3. Backup lamps shall be mounted on the rear so that®he center |
the lens of at least one lamp is visible from any eye pou
from at least '6 ft to 2 ft above the horizontal plane on Whk
vehicle is standing; and from any position in the area, rearwa!
vertical plane perpendicular to the longitudinal axis of the vehic
ft to the rear of the vehicle and extending 8 ft beyond each side ]
the vehicle.

art of the laboratory {

ch
W, o

SAE Standord

Report of Lighting Division approved January 1931 and last revised by Lighting Committee March 1967,

Definition—Rellex reflectors, for the purpose of this specification, in-
cinde only devices which are used on vehicles to give an indicaticn to an
approaching driver by refiected fight trom the lamps on the approach-
ing vehicle. Reflex reflectors should be visible at night from all dis-

tances between 100 ’llld 600 ft when illuminated by the lower
The following sections from SAE ]'»75 are a part of this stanc
Section B—Samples for Test
Section D—Laboratory Facilities

shall be tested individually and the 2
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REFLEX REFLECTORS

Section E—Vibration Test

Section F—Moisture Test—Except that in the case of sealed units
there shall be no visible moisture within the unit.

Section G—Dust Test

Section H—Corrosion Test

Section I—Color Test—The test sample may be either the reflex re-
frecior ox a disu ol he . walerivl, techuigue of fabriedirn and
dye formulation as the reflex reflector. If a disc is used, the thickness
should be twice the thickness of the reflector as measured from the face
of the lens to the apexes of the reflecting elements.

Section J—Photometry—~The reflex reflector shall be set up for testing
as shown in Fig. 1. The test distance shall be 100 ft. The source of
illumination shall be a lamp with a 2 in. effective diameter and with
a filament operating at 2854K color temperature, The observation point
shall be located directly above the source of illumination, The reflex
reflector shall be mounted on a goniometer with the center of the reflex
area at the center of rotation and at the same horizontal level as the
source of illumination. The axis of the reflex reflector shall be taken as
parallel to the longitudinal axis of the vehicle.

Photometric measurements of reflex reflectors shall be made at various
observation angles and entrance angles as shown in Table 1. The ob-
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-
flector 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 entrance angle shall be
designated left, right, up, and down in accordance with the position of
the source of illumination with respect to the axis of the veflex reflector
as viewed from behind the reflector.

Photometric 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 shalil
be measured in footcandles, The recorded measurement of each test
point is the quotient of the projected candlepower divided by the foot-
andle 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 speciral quality to the reflex reflector, shall be located
adjacent to the reflector (at an angle not to excced Yy deg) and ar-
ranged so that the observer can readily vary the candlepower from 0.01

pt——————TEST DISTANCE - 100"

OBSERVATION ANGLE

2BISER\'AT|ON GENTER OF
0L
N\ REFLEGTOR

SOURCE OF
LLUMINATION —

ENTRANCE ANGLEﬁ/,

REFLEX REFLECTOR

4XIS OF REFLEX REFLECTOR

ROTATION ANGLE

789

P=MINIMUM CANDLEPOWER PER INCIDENT FOOT-CANDIE -
FOR CLASS A RED REFLEX REFLECYORs

TABLE

Entrance Angles, deg

Observalion
Angle, deg .
0 10 Up 10 Down 20 Left 20 Right
09 45 | 30 3.0 1.5 1.5
1.5 [ 2 | . LS 0.05 bl i VAV

a Amber valves shall be 2.5 fimes indicated red values and white values shall be 4 times
indicated red valve.,

to 0.25 to make the intensity duplicate that of the reflex reflector under
test. To bring the candlepower of the reflex reflector into the range of
the calibrated standard, means shall be provided to change the in-
tensity of the source of 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 (if necessary through a 214 X reducing monocu-
lar), the candlepower can be readily compared and adjusted to that of
the reflex reflector. The observer shall have at least 10 minutes of dark
adaptation before making observations.

In making photoelectric measurements, the opening to the photocell
shall not be more than 14 in. vertical by 1 in, horizontal, with the °
observation point above the source of illumingtion.

Reflex reflectors, which do not have a fixed rotational position on the
vchicle, 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 reflector shall be rotated :: b 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 Malerial Tesi—Sece SAE J576.

REAR VIEW
/

FIG. 1--SETUP FOR TESTING

“eort of Lighting Commitiec approved:

%ﬁi last revised March 1967.

)“"/nul;on—An emergency ¥ reflex reflector evice to'ﬁ?ﬁﬁm
¢ roadway to warn the dri approaching vehicle of a stauonal)

\‘)’“d by lcﬂr-cuo light from the lamps of the approaching
chicle, '

The

‘ing sections from SAE J573 are a part of this standard.

Section B—Samples for Test

k&”“’*@Sem\ggg E—Vibration Test—The complete device should be tested in

stored po<1%%£ yeflex reflectors should show no evidence of sur-
face abrasion at the con%fﬁsw&gg}

Section F—Moisture Test—A reflex vefi@eeaainit s be tested in
ection sisture ‘Tes effex 1?71’(%&;%“()111(1 e tested

%




TEST FOR MOTOR VEHICLE

LIGHTING DEVICES AND COMPONENTS — SAE Ja75d

TESTS"FOR MOTOR VEHICLE LIGHTING DEVICES AND COMPONENTS

SAE Standard

;{lcpon of Lighting Division approved May 1942 and last revised by Lighting Committee November 1966, Editorial change August 1967,

A. Sc ape——This standard covers standardized basic tests, test methods.

and requirements applicable to.many of the lighting devices and com--
ponems covered b) SAE Standaxds, Recommended Practices and In-
formation Kepuss, Lable 3 provides a wtiveniont refesence indicating
which of these tests and requivements in this standard apply to each:
device or compouent,

B. Samples for Tests—Samples submiited for labomtmy test shall be
representative of the devices as yegularly manufactured and marketed.
gach sample shall include not only the device but also accessory eqmp-
ment necessary to operate it in normal manner. Where necessary,
mounting bracket should be provided so that the device may be rigidly
bolted in its operating position on the various test equipment, Dust and
photometyic {ests may be made on a sccond set of mounted samples, if
desired, to expedite completion of the tests.

C. Bulbs—Unless otherwise specified, bulbs used in the tests should
be supplied by the laboratory and should be representative of standard
bulbs in vegular production. They should be sclected for accuracy in
accordance with specifications fisted in Table 1 of SAE Standard, Lamp
Bulbs and Sealed Units—SAE J573, and should be operated at their

rated mean spherical candlepower, except as otherwise specified. Where
special bulbs are specified, they should be submitted with the devices
and the same or similar bulbs nscd in the tests and opemlcd at their
riied mean sphosical cendicpowe.. .

D. Labomt‘my Facilities—The labomtoly shall be equxpped to test
the sample in accordance with the requirements of the SAL Standard or
Recommendcd 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 vibrated approximately 750 cpm through a distance of
14 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 ecach cycle at the completion of
the fall, The rack shall be operated under a spring tension of 60 to 70
1b. This test shall be continued for 1 hr.

The unit shall then be examined. Any unit showulg cevidence 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 cousidered as a

1
TABLE 1-—~APPLICABLE TEST PROCEDURES
SECTION 4
SAE |3 [ [v] £ F G H 1 4 K i
Device SAE tdenti- : Out-
Report fication | Samples | Bulbs Lab Vibra- Mois- Dust Corro- Color Pho- of- Warpage
No. Code Facili- fien ture sion fomeiry Focus
Letters ties

$eoled Beam Headiomp Units 1579 x o x % x
Seoled Beam Headlomps 1580 H x x x x .
Oriving Lamps 3581 Y x x x x x x b3 X x x x
Passing Lamps 1582 A x x X 3 x x 3 x x X b3
fog lamps J583 F x % x X X x x X X x x
Motorcycle und Motor Driven Cycle

Headlamps 1584 M x X X x x X X x x |3
Toil Lomps J585 | T X X I3 X X X x x X x
Stop Lomps 1586 S X 3 x X x b3 x x x
ticenso Plote Lamps J587 L x x x X X X x X X
Turn Signal Lomps 588 I X x X x x X X x x %

D
Turn Signal Operating Units 1589 Q x X X
Lo QB . .
Spol Lamps 1591 [o} x X x x x x x x
‘df"\hﬁcohon or Parking Lomps 3592 P x x b3 x x x x x x X
Ciraronce or Side Marker Lamps Pl x X X x X x x X X x
Combination Cleoronce and Side tarker D
_tamps PC x x x x x x x x x x
5::'1 Up Lomps 1593 R x x 3 X x x X x X
Refiex Refectors 1594 A x X X X x x
B

Woming lcn\ps——-Emergéncy, Mainte-
| _honce and Service Yehicles 1595 W1 x x X x x x x x x X
[.’:i“ic Emergency Lanterns 1596 | X x x x X X * x x
\'Vkid Burning Emergency Flares 1597 A x X X 33
Sealed Units for Construction ond fn-

dulnol Mochinery 1598 x %

‘jg“%y Refler. Reflectors 774 X X X X b3
Y
3 ,.i%_g Emergency Warning Lamps 1845 w2 x X X % I3 x x x
Cerwing Lomps 1852 K x % x . ’ * * *
"°"‘"9 ‘Omps—-ﬁchool buses 1887 W3 x x x x % x L3 *
Yehedor Hazard |

O‘mo'mz Ur< Wurnmg cugnul 910 QC X X x
OO g
" ¢¢ Tera Sig ial Lamps 912 E x % x x x X x x x %
. -

This toble lists only those: fost procedures ond ru svicsments which are staled in this stondard, Reports listed in secer d column shovld Lo checked {or possible odditional re guiretonts for each devicn,



TABLE 28— FPHOTOMETRIC MINIMU/A CANDLEPOWER REQUIREMENTS
Stop Lamps and Class A Turn
Tall Lampsd Class B Yurn Signalsb, d Signalsb. d
Test fled Red
Polints . .
deg ! Lighted Lighied .
v Compartmenise Comparimenisb Ambor| Red |Amber
T v
] z 3 1. 2 3
1ou | 10 03 | 05 | o7 s b0 p 15 s | 10l 28
ond v 0.5 1.0 1.5 10 20 30 30 25 40
tob 10R 03 0.5 0.7 5 10 15 15 10 25
20L 0.3 0.5 0.7 5 10 15 15 10 25
0L 0.8 1.3 2.0 15 25 40 40 30 75
sU 5L 1.3 2.0 3.0 25 40 60 &0 50 125
and v 1.8 3.0 4.5 35 60 90 90 70 175
5D 5R 1.3 2.0 3.0 25 40 60 60 50 125
10R 0.8 13 | 20 15 25 | 40 | 40 | 30 | 75
20R 0.3 0.5 0.7 5 10 15 15 10 25
20L 04 0.7 1.0 7 15 20 20 15 35
10L 0.8 1.3 2.0 15 25 40 45 40 100
St 2.0 3.5 5.0 40 70 100 120 80 200
H \4 2.0 3.5 5.0 40 70 100 120 80 | 200
SR 2.0 3.5 5.0 40 70 100 120 80 200
10R 0.8 1.3 2.0 15 25 40 45 40 100
20R 0.4 07 1.0 15 20 20 15 35
Maximum-Rear
Lamps Oaly 15¢ 20¢ 25e 1801 § 240f 300(' ¢00f | 300! | 900f

2 Specifications are bosed on laborafories using accurate, rafed bulbs during lesting.
Lomps designed for use in both év and 12v systems shall be tested with 12v bulbs,

© A multiple compartment lamp gives its indication by fwo or more separately lighted aroas
which are joined by one or more common parls, such a¢ o housing or lens,

d When the slop signol is oplically combined with the turn signal, the circvit shall be such
that the stop signal connot be furned on in the turn signal which is flashing,

¢ A tail lamp shall not exceed the listed maximum candlepower af nigh! over any area
farger than that generoted by a 1/4 deg radius, within a solid cone angle from 20L fo 20R
and from H 1o 10U, When the tail lomp is combined viith the turn and/or stop signal lamp, the
signaf lomp shall not be lest thon three times the candlepoveer of the fail tomp of any lest point
on or above horizonlal, except that at K-V, H-51, H-5R, ond SU-V, the signal lamp shall not be
less than five fimes the candlepower of the toil lamp,

fLomps infended for the rear of o vehicle shall nof exceed the listed candlopower af night
“over any arza larger than that generated by o 1/4 deg redivs,

failure when tests show compliance with specifications despite such rota-
tion. See SAE Information Report, Vibration Test Machine—SAE Y577,

F, Moisture Test—A sample unit shall be mounted in its normal oper-
ating position with all drain holes open and subjected to a precipitation
of 0.1 in, of water per minute, delivered at an angle of 45 deg from a
nozzle with a solid cone spray. During the Moisture Test the lamp
shall revolve about its vertical axis at a rate of 4 rpmn, This test shall be
continued for 12 hr, The water shall then be turned off and the unit
permitted to drain for 1 hr.

The unit shall then be examined. Moisture accumulation in cxcess
of 2 cc shall constitute a failure.

G. Dust Test—A. sample unit with dny 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 cach side contain-
ing 10 1b of fine powdered cement in accordance with ASTM G 150-56,
Specification for Portlund 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 scc period in a downward direction into the dust in such
a way that the dust is complétely and uniformly diffused throughout

e et A At e ] B
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the 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 109, of the maximum as compared with
the condition after the nnijt is cleancd 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.

H. Corrosion Test—A sample unit shall he subizeted (o widi spray
wugy st in accol(umce with the Iatest ASTAL B 117, Method of Salt
Spray (¥og) Testing, for a penod of 50 hr, consisting of two periods of
24-hr exposure and 1-hr drying time each.

There shall be no evidence of excessive corrosion immediately after
the preceding test has been completed, which wou]d allect the proper
functioning of the device,

I, Golor Tes(—-Refel to SAE Standard, Color Specification for Electric
Lamps—SAE J578, '

J. Photometry—The photometric measurement shall be made at a
distance bectween the light source and the point of measurement
specified fpr the iighting 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, 1

In locating 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 yertical 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 horizontal plane through
the light source and normal to the test screen is designated . The
point of intersection of these two lines is designated H-V.

" The other points on the test screen are mceasured in terms of de-
grees from these two lines, Degrees to the right (R) and to the left (L)
are regarded as being to the right and left of the vertical line when the
observer stands-behind the lighting device 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, reler to light emanating at angles above and below

“the horizontal line, respectively,

Examrre: 4D-31L is a point 4 deg below H and 3 deg to the left of V.
1U0-V is a point 1 deg above I and on the line V.

K. Qut-of-Focus Tesls on Unsealed Units—Tests shall be made for
cach of four out-of-focus filament positions, except that the complete
distribution may be omitted, Where conventional bulbs with two pin
bayonet bases are used, candlepower tests shall be made with the light
source 0.060 in. above, below, ahead, and behind the designed position.
If prefocused bulbs are used, the limiting positions at which tests are
made shall be 0020 in, above, below, ahead, and behind the designed
position. The minimum values for out-of-design position shall be 809,
of the in-design position. The lamp may be reaimed for each of the
out-of-focus positions of the light source.

L. Warpage Test Devices with Plastic Lenses—A sample unit shall
be mounted in its nermal position and operated at rated voltage in an
oven for 1 hr at 120 T ambient temperature. The device should be
operating in the test in the same manner as it will be operated 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 evi-
dence of warpage of lenses which would affect the proper functioning
of the device,
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"EXHIBIT AN
DEPT. OF TRANSPORTATION--MOTOR VEHICLES

CHAPTER MVD 22
STANDARDS AND SPECIFICATIONS-DESIGN AND MOUNTING SMV EMBLEM

MVD 22.01 Purpose and Scope , MVD 22.04 ProcedureSiTéstl
MVD 22.02 Emblem Description MVD 22.05 Mounting
MVD 22.03 Performance Requirements

MVD 22.01 Purpose and Scope. (1) The pufpose 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,

Y

and related test procedures.

MVD 22.02 FEmblem Description. (1) The identification emblem
(Fig. 1) shall consist of a fluorescent yellow-orange triaﬁgle 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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FIG. 1 IDENTIFICATION EMBLEM

(3) Color and reflectivity. The spectrophotometric color values
of the yeliow-orange fluorescent material shall have a dominant wave
length of 590-610 millimicrons and a purity of 98 percent before test.
After durability tést, the dominant wave length of the.fluorescent
material shall not change more than 10 percent.

(4) The reflective material shall havelninimum-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.
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TABLE 1 -- MINIMUM REFLECTIVE INTENSITY VALUES, R*

Divergence Incidence Reflective
Angle, deg Angle, deg Intensity, R
0.2 0 10
0.2 15 7
0.2 30 5
0.5 0 5
. 0.5 15 4
0.5 30 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.

(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.

(5a) Backing material for portable identification emblems shall be
22-gauge (0.030 in. or 0.76 mm) minimum thickness mill-galvanized or
coated sheet steel, % inch minimum thickness exterior type high density overlaic
soft wood plywood meeting U.S. Product Standard PS1-66 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 -- Samples for Tests

Section D -- Laboratory Facilities

Section E -- Vibration Test .
Section H -- Corrosion Test (pertains to face of

emblem only)
(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 éhadows on each
other, or contact each other, or any metallic material, or any material
capable of acting as a wick. They also shall be mdunted 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 (1.53m) to a smooth hard surface equivalent to rigid metal or
concrete. FEach test sample shall be submitted to three drop tests:
corner drop, edge drop, and flat drop. Failure shéll be considefed

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. 1t shall be placed centrally at the rear of the
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vehicle securely mouﬁted, unobscured, and 2 to 6 ft above the grouﬁd
measured from the lower edge of the emblem. It may be permanently
attached to equipment when practical.

(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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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,

Tl o) &/W

ROBERT W. WARREN
Attorney General

The a%fVL is dpproved Revisor of Statutes,
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A. V. Astin, Director

Office of Engineering Standards Services
Product Standards Section

In cooperation with U.S. Department of Agriculture
Forest Service, Forest Products Lahoratory

EFFECTIVE DATE

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

Avven 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 made in contracts, labels, invoices,
or advertising literature, the provisions of the standard are enforcible
through usual legal 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 standard of
practice and thereafter refers it to the other elements of the same industry
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 review

and revision whenever, in the opinion of the industry, changing con- .

ditions warrant such action.

The initial printing of this product standard swas made possible through the
cooperation of the American Plywood Association in ordering advance copies for
its members.
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(Supersedes

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.' 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.

-y

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 Commercial
Standard CS157,

Pmduct Standard PS 1-66 For Softwood Plywood,

Construction And Industrial
CS 45-60, CS 122-60, CS 259-63)

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 at 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 desigha-
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),

SRS S



Table 1. General Applications and Corr.esponding Grades of
Softwood Plywood Commonly Used.

Typical Applications

Grades Commonly Used

Interior Type

Exterior Type

CONSTRUCTION
Cabinets, Built-ins

N-N, N-A, N-B, A-A, A-B, A-D

High Density Overlay, Medium
ensity Overlay, A-C

Concrete Forms

High Density Concrete Form Overlay
Class l and Class H

B-B Concrete Form
Class.| and 11

Engineered Components,
Box Beams, Stressed
Skin Panels, etc.

STRUCTURAL | C-D Bonded with
STRUCTURAL Il C-D Exterior glue

|

STRUCTURAL | A-C!

Farm Structures

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

Paneling

N-D, A-D, Decorative Panels?

Sheathing, Wall and Roof
and Subflooring

STANDARD, STANDARD with Exterior
glue, C-D (Plugged)

C-C, C-C (Plugged)

Siding,Soffits

Medium Density Overlay, A-C
Decorative Panels?

Underlayment

Underlayment

C-C (Plugged)

INDUSTRIAL
Agricultural Equipment

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

Containers, Crates, Pallets,
Tote Bins

STANDARD, STANDARD with Exterior
glue, C-D (Plugged)

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

Linings, Box Car and Truck

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

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

Shelving A-D, B-D, C-D (Plugged) —_

Signs —_— High Density Overlay, Medium
Density Overlay, A-A, A-B

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

(1) Produced in all standard grades in STRUCTURAL | only.
{2) Decorative panels are described in paragraph 3.4.2.

Table 2. Classification of Species

Pine, Western white
Spruce, Sitka

Group 1 Group 2 Group 3 Group 4
Douglas fir 1 Cedar, Port Orford Alder, red Cedar
tarch, Western Douglas fir 2 Cedar, Alaska yellow Incense
Pine, Southern Fir Pine Western red
Loblolly California red Lodgepole Fir, subalpine
Longleaf Grand Ponderosa Pine, sugar
Shortleaf Noble Redwood Poplar, Western
Slash Pacific silver Spruce, Engelmann
Tanoak White
Hemlock, Western
Lauan .
Red |
White
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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 35.3), all of which refer to the surfacing
materials. The 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 overlay itself. (Table 4 lists the standalgi grades
of overlaid plywood generally available )™

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 1-4 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 1/8 inch

. for thicknesses over 3/8 inch. Under 3/8 inch, thick-

nesses are in 1 16 inch increments. Tolerances are
as prowdved in paragraph 3.9.1.

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 applicable 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 grademarkmg and certifi-
cation are given in Section 6.

3.2 Wood Species

3.2.1 Species for faces and hacks—For burposes 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-

R ——

ing |den'uf:cat|on requnrements 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, ldaho, 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 Mexmo shall be

—-classed as Douglas fir No. 2. Southern pine is

defined, for the purpose of this Product Standard,
as slash (Plnus elliottii), longleaf (Pinus palustris),
shortleaf (Pmus echmata) and loblotly (Plnus
taeda) pines.

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?
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 34.

- 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-
ments 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
Definitionse.e wrimgin o 7 -

S,
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3.3.1 Grade N Veneer (Intended for natural finish)
General

Shall be—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 .in- 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 filters 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 evalu-
ator of data.

e e S R BN e gAY 1 .ok



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 paralle!l 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” w:de, 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. 3

Permits—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
ngrmal conditions of service shall be comparable to that of wood
shims

length if either is wider than 17,
—~shims, except over or around patches or as
multiple repairs.?

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 gram if
both sound and tight.

—pitch streaks averaging not more than 1”7 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.

~horizonta! 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 muitiple repairs, or 4” in width where
occurring singly.

—shims.*

—synthetic ptugs 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

- -Permits—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,

R

Growth Characteristics

" Permits—knots if tight and not more than 1-1/2”
across grain,
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~discolorations.

Open . Defects = ‘ g

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

-m s~ NOL ‘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 17,

—splits, required to taper to a point:

— -~ == _1/2" by one-half panel length.

-3/8” by any panel length.

(4" maximum width where located within 17 of
parallel panel edge.

—borer holes not more than 5/8” wide and 1-1/2”
long.

s oa

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 wrdth 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 occurrmg
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.

JEI RN
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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
grades having C-Plugged face veneer are specified
as fully sanded, sanding defects shall be the same
as admitted under B grade.

T e e it R T

335 Grade D Veneer
General

S R

Permits—except as otherwrse specified, any number
of plugs,. patches, shims, worm or borer holes,
sanding defects, and other characteristics, pro-

vided they do 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, “occurring” in -ahy Section™ 127

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 occut-
ring in any section 127 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 17,

—In backs only, not more than one exceed-
ing 1/2”.

—Not exceeding 1/4” maximum width where
located within 17 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 foliowing charac-
teristics, in any combination:

(a) 6” width of heavy white pocket.
(b) 12”7 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 17 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.

¢

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.

“B"” 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 i
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-SPLITS*—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 ¢
crosshband layer shall not exceed four in numbe
End splits and 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 strie
tions, grooving, embossing, brushing, etc., whict
except for the special face treatment, meet all of th
requirements of this Product Standard, includim
veneer qualities, glue bond performance and work
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. Fac
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 overlai
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 fo
lows and are applicable also to High Density ovel
laid exterior concrete form panels: (See also par¢
graph 3.2.1.) ‘

Class |-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 ll-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 “Group 1,
3 or 4 species.

3.4.4 Structural  Grade Panels—Panels especially
designed for engineered applications such as struc-
tural components where design properties including
tension, compression, shear, cross-panel flexural
properties and nail bearing may be of significant

= importance. In'addition to the special species;grade

and glue bond requirements set forth below, all other
provisions of this Product Standard for the specific
types and grades form a part of the specifications for
Structural panels. (See also paragraph 3.2.1.)

Grade Glue Bond_ Species

Face, back and
all inner plys
limited to Group
1 species.

STCRIL)J‘CTURAL I, | (See footnote 3)

(See footnote 3) Face, back and
1 allinnerplysmay
S | be of any Group

1, 2 or 3 species.

STRUCTURAL H,
C-D',

STRUCTURAL |, Exterior Face, back and
A-C2o : ’ “all - inner plys
limited to Group

1 species.

- R T Sirmpeta et

(1) Specxal Ilmxtatnons applymg to STRUCTURAL C-D grade panels are:

— White pocket in any area larger than the size of the largest
knothole, pitch pocket, or split specificaily permitted in D grade
shall not be permitted in any pily.

— 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) Pr?duced also in all standard Exterior grades in STRUCTURAL 1|
only. :

{3) STRUCTURAL C-D shall be bonded with an adhesive identica! to
those used for Exterior plywood and meet the performance require-
menfhs“oaf paragraph 3.6.2 when tested in accordance with para-
graph 4.4,

Pfj?ﬁ{sL sr,alll be clearly identified as “STRUCTURAL I” or “ST¥RUC-

- e =T s ¢

3.45 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.

AL WSS
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35 Overlay3~The standard grades of overlaid ply-
wood are.listed in Table 4. The overlays shall con-
form to the following requirements:

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- -~ « o

before pressing and shall weigh not less than 60 tbs.
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 offér colors may be used by manufacturers
for identification.

et

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

. sheet,.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 melamine type. The resin-treated material __

shall weigh not less than 58 Ibs. per 1, 000 sq. ft. of
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.

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 3.5.1 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 |dentxfled
as “Special Overlay.” : AT

emsg -

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:



e A e RN e D s T et e

" 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-
resented 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 following 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:

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'least 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 Qverlaid plywood—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



an adhesive in @ 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 woo'd 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-D? 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 C*&D as specified
) ’ Unsanded or touch-
C-D (Plugged) C (Plugged) D D sanded as specified
STRUCTURAL See Paragraph 3.44 Unsanded grade*
STANDARD C D D Unsanded grade*
STANDARD WITH
EXTERIOR GLUE
(See para. 3.4.5) C D D Unsanded grade*

(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 Grades'

(3) Veneer immediately adjacent to face shail 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 ] 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
BB . B B C Sanded 2 sides
B-C 8 C C Sanded 2 sides
C-C (Plugged) C (Plugged) c C Sanded or touch-
sanded as specified
c-C C C Cc Unsanded grade®
A-A High Density Overlay A A C (Plugged)  —
B-B High Density Overlay . B B C (Plugged) —
B-B High Density Concrete —
Form ngerlay (Seg para. 3.4.3) B B € (Plugged)
B-B Medium Density Overlay B B . Cor ——
C (Plugged)
. as specified
Special Overlays (o} c c ——

(1) Available also in STRUCTURAL | 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

11

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 pot be sanded, touch-sanded or thickness sized by
any mechanical means,
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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 shall not exceed 3/8 inch, and the average of
all gaps occurring in a panel shall not exceed 3/16
inch,

3.1.2 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.

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

LA

Table b. Classification of‘PanéI Characteristics

full length except that C grade and D grade backs
may be narrow on one edge or short on one end .
only, but by not more than 1,8 inch for half the pane!
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 shail 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:
]

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

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

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

Designatlon Characteristic Description Notes
I C Veneer (3.3.4)
(a) Knotholes Over'1” but not over 1-1/2” Not applicable to
B W () [ _ Splits Over 1/4" (not over 3/8” by any length, C(Plugged) veneer |’
nor over 1/2” by half panel length)
e 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 —_—
(37.3,3.7.4) : ‘ ‘
(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 b) permitted per panel!
N-N, N-A {f), (g) 0
-N-B f) 0
@ 2
N-D f) 0
{d), (e), (&) 2
Underlayment, and (a), (f) 0—Applies to core veneer
C-C (Plugged) next to face only
STRUCTURAL |, C-D {(b), (e} 0-—Applies to faces and
STRUCTURAL 1l, C-D . backs only
(a), (), (d), (f), (g) 2 N

fGroup2 |[Jcc 4 IcC 2
Structural il Structural 11
Standard Standard

Group 3 c-C 2
Structural It
Standard
“|Group 4 c-C 4 |CC 2
Standard Standard
2 5/16 20/0 16/0 12/0
% 3 2410 20/0 16/0
£ 12 32/16 24/0 24/0
< 5/8 42/20 32/16 30/12
£ 34 48/24 42120 36/16
S s _— 48/24 42/20

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

Table 7. ldentification Index’
‘Table for Sheathing Panels

Speciés
of face
and

back Grade

Group 1 c-C 2
Structural |

Structural 113
Standard

(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 of panel face
and back veneers and panel thickness in a manner to describe
the bending properties of a panel. They are particularly applicable
where paneis are used for subflooring and roof sheathing to
describe recomménded maximum spans in inches under normal
use conditions and to correspond with commonly accepted cri-
teria. 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 estabiished by jocal 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 1l by reason of Group 2 or Group 3 inner piys.

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

3.1.5. ldentification 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 ldentification 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 marked with the ldentification 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 8, 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, the 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 durahility for Interior panels -
Panels shall be tested as outlined in paragraph 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 constitute
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 paragraph
4.5.3. The material represented by the sampling shall
be evaluated in accordance with paragraph 3.6.2 and
3.6.3.

3.9 Dimensions, tolerances and squareness of panels
~Tolerances that will be permitted for the specified
length, width, and thickness of panels represented

as complying with this Product Standard are as

follpws:

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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fied in paragraph'46. e s

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 within 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. g

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:

Table 8. Minimum Number of;
Plys for Panel Thicknesses i

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
Unsanded 5/16 — 7/16 3
’ 1/2 —13/16 5*
7/8 —or greater 7
*1/2" thick panels of STANDARD sheathing and C-D (Plugged) mq'
have minimum of three plys.

3.11 Moisture Content - Moisture content of panel;
at time of shipment shall not exceed 18% of ovel
dry weight as determined by oven-dry test sped

3.12 Loading or Packing — The plywood shall be s
curely loaded or packed to insure delivery to de_sf
nation in a clean and serviceable condition.




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 the 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 requirements
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 selected), but in no case shall
less than ten panels of each type be selected. Ship-
ments of overlaid and STRUCTURAL plywood shall
be sampled in the same manner as for Exterior ply-
wood.

Figure 1. Shear 1"est Specimens

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

44,1,

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
444, '

4.3 Test for Interior Type Plywood —= The test speci-
mens prepared as described in paragraph 4.2 shali
be placed in a pressure vessel and completely sub-
merged in 110°F water. A vacuum of 15 inches of
mercury shall be drawn, 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 with paragraph 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

3-1/4" ——————

$

" 17 _a,‘
1/8"->

L_ 17 —>

(a) 3-ply Specimen

3-1/4" —
/ : |

Sir
[

7
S

| T M

17 >
" 1/8"

1/87~>

(b) 5-ply Specimen

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




oy

o T o g e A R el e

failure. Where required, this shall be determined by
probing with a suitable feeler gauge not greater than
0.013 inch in thickness. When delamination 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 described in paragraph 4.2 shall be

cut 3-1/4 inches long and 1 inch wide, and kerfed -

one-third of the length of the specimen from each
end, as illustrated in Figure 1, 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

-ghd, of"each overlay face.

If the number of plys exceeds three, the cuts shall
be -made so as to-test.any.two of the joints, but
the additional plys need not be stripped except as
demanded by the limitations of the width of the

_retaining jaws on the testing device. When -desired,

special jaws may be constructed to accommodate
the thicker plywood. If the number of plys 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,

4.4.2 Vacuum-Pressure Test — The test specimen
shall be placed in a pressure vessel and submerged
in cold tap water. A vacuum of 25 inches of mercury
shall be drawn and maintained for~30 minutes,
followed immediately with application of 65-70 psi
of pressure for 30 minutes duration. 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 minuté; 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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'4.4.3 Boiling Test —
in water for four hours and then dried for 20 hours ~

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 percentage of wood-and/or fiber failure shall .

then be estimated with specimens in a dry condition
and evaluated as described in paragraph 3.6.3. The
value for each specimen shall be the average of the
test areas on each face.

Test specimens shall be boiled

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 .

of wood failure of the specimens shall be determined

_specimens so there is no slippage..The _percentage

N

with specimens in a dry condition 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 as described in .
paragraph 3.6.3. Specimens to test the bond between _.
the overlay and the base panels shall be subjected -
to the same test cycle described above. The bond '
between the overlay and the base panel shali be .
tested by inserting a sharp, thin blade of adequate |

stiffness into the corner of the 1 inch test area at the -

overlay-veneer interface, taking care not to cut into -

the overlay, and attempting to peel the overlay off.

It may be necessary to reinsert the blade several»=

times in order to remove the overlay from the 1

square inch area. The percentage of wood and/or
in a dry condition and evaluated as described in

be the average of the test areas on each face.

fiber failure shall then be estimated with specimens .

4.44 Heat Durability Test —Specimens’ cut as “de- ;’
scribed in paragraph 4.2.1 shall be placed on a stand

as ilfustrated 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

-paragraph-3.,6.3,- The- value- for each-specimen -shal-scs-



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 shalil be pre-
pared as illustrated in Figure 3.

Insofar as possible, the joint test area shall contain
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Figure 3. Tension specimen for scarfed jointed panels._,
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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 uitimate load recorded. The
ultimate stress in Ibs. 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 directed

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

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 4.43. The panels
shall be evaluated as described in paragraphs 3.6.2
and 3.6.3,

46 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

shail 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:

Oven-dry
weight

Original

weight % 100 = Moisture content

each joint from panels selected as directed in para- Oven-dry weight (per cent).
Figure 4. Scarf jointed specimens for vacuum pressure and boiling tests.
31/4————> e 3-1/4” >
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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 paralle! 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, 1l — Term used to identify different species group
combinations of B-B Concrete form panels. The Product
Standard provides for two classes, Class | and Class i, 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 veneer 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 Standard in an order that provides a basis for simplified

marketing and efficient 'utilization. Species covered by the-

Standard are classified as Groups 1, 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 Index - 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 — Natural characteristic of wood that occurs where a
branch base is embedded in the trunk of a tree. Generally
the size of 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.

Piteh pocket — A well-defined opening between rings of
annual growth, usually containing, or which has contained,
pitch, either solid or tiquid,

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. ldentification 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 completely
through the veneer caused chiefly by manufacturing process
or handling.

STANBARD — 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, 1l — 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,

Tom 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 of this Product Sta.nd-
ard, glue capable of bonding plywood in a manner to satisfy
the exterior performance requirements given herein.

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

Light white pocket — Advanced beyond incipient or stain
stage to point where pockets are present and plainly visible,
mostly small and filled with 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 shali 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 facifities 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;

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

tributed with no heavy concentrations; pockets for the most
part separate and distinct; few to no hotes 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 sec-
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 cubicie and
similar forms of decay which have caused the wood to
crumbie are prohibited.

Wood Failure (percent) — The area of wood fiber remaining
at the giueline 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 4.4 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
shafl be identified with the mark of a qualified in-
spection and testing agency that shall designate
the species group® 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.

8.2.1 — 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 panei—
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 o adhesive bond,
including those which imply premium peformance
or special warranty by the manufacturer, as well as
manufacturer's proprietary designations, shall be
separated from the grademarks or trademarks of
the testing agency by not less than 6 inches.

(6) An ldentification Index as provided in paragraph 3.7.5 shall be
used in lieu of species group designation to identify C-C, STRUC-
TURAL C-D and STANDARD.

A class number as provided in paragraph 3.43 shall be used in .
lieu of species group designation to identify concrete form paneis.
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- Appendix

A1, Product Use Informatien—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

!
2,
8
s

industry practices, the following information on re-
" inspection of plywood shipments is offered pur-
chasers of plywood: : _

e —.All_complaints_regarding the quality of any ship-

(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.

ment must be made within 15 days from receipt. -
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(b)

{c)

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 notatiom made of any special
patching requirements and the unsanded
thickness specified.

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

(e

plywood, the basic description should be spe-
cified such as ‘“High Density Overlay” (HDO),
“Medium Density Overlay” (MDO), or “B-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,
50-90, 120-60, 120-120.

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 ll, 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. 1t is nevertheless
good practice to indicate oiling and edge seal-
ing requirements when ordering.

If the requirement is 100 pieces of Class |
Concrete Form plywood, 48 inches wide by 96
inches long by 5/8 inches thick, this may be
ordered as follows:

“Concrete Form, Class |, 100 pcs. 48 in. by
96 in. by 5/8 in. thickness, B-B Exterior
type, O. & ES.."
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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

that 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 Western Softwood Plywood, and
0S9259-63 Southern Pine 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 Product Standards Section, formerly Office
of Commodity Standards. The proposal was re-
viewed by the National Bureau of Standards, the
Forest Products Laboratory in Madison, Wis., 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-

ointed standard review committee which em-

raced organizations representative of most major
interests in softwood plywood.

A summary of all comment received was pre-
pared and the APA submitted a new draft, TS—
101b, which reflected their responses to the sugges-
tions made. TS-101d was unanimously approved
by the standard review committee. A recom-
mended product standard, TS-101b, 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 received from producers of 85 percent
of the production of softwood plywood, from many
distributors, specifiers, architects, home builders,
contractors, component and container manufactur-
ers, as well as from State and Federal government-
al agencies. (A list will be furnished upon re-
quest.) © The acceptances were considered repre-
sentative of a satisfactory consensus, and there
were no outstanding substantive objections deemed
valid by the Bureau. Accordingly, the successful
establishment of Product Standard PS1-66, Soft-
wood Plywood, Construction and Industrial, was
announced on October 18, 1966, to become effective
for new production on November 1, 1966. Com-
mercial standards CS45-60, CS122-60, and CS259-
63 were superseded by PS1-66 on December 1,
1966. .

Some of the principal features of this consoli-
dation of three standards are as follows: (1) a
simplified basis for producing, marketing, and
specifying softwood plywood which was developed
by APA after 27 months of study and research by
industry committees, (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)

uniform frading rules apply to all species, (4) a
ready-reference end-use guide for all types and
grades of plywood available, (5) “critical section”
grading concept, (6) new vacuum pressure pro-
cedure for moisture saturation of test specimens,
(7) new structural grade for engineered applica-
tions, and (8) new span-identification index guide
for proper use of roof and floor sheathing.
CS157-56, Pine Plywood, was not included be-
cause it covers the more decorative or appearance
grades of Western pine species. Several construc-
tion grades of hardwood species are included.

Project Manager: William H. Furcolow, Prod-
uct Standards Section, Office of Engineering
Standards Services, National Bureaun of Stand-
ards, U.S. Department of Commerce,

STANDING COMMITTEE

The following individuals comprise the member-
ship of the standing committee, which is to review,
prior to circulation for acceptance, revisions pro-
posed to keep this standard abreast of progress.
Comment concerning the standard and suggestions
for revision may be addressed to any member of
the committee or to the Product Standards Sec-
tion, National Bureau of Standards, which acts
ag secretary for the committee.

Representing manufacturers:

T. L. Bentley, General Manager, Dwyer Lumber & Ply-
wood Co.,, Division of Publishers’ Paper Co., 6637 S.E.
100th Ave., Portland, Oreg. 97266 (Chairman).

John Batson, Scotch Plywood Co., Fulton, Ala. 36446,

Henry A. Dotter, P.O. Box 215, Douglas Fir Plywood Co.,
Coquille, Oreg. 97423,

Burl Brown, Plywood Div., Ellingson Timber 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.0. Box 53029, Houston, Tex. 77052.

H. G. Reents, Manager of Manufacturing, International
Paper Co., Long-Bell Division, P.0. Box 1079, Longview,
‘Wash., 98632.

Representing distributors:

William P. Ames, Jr.,, Murphy & Ames, Inc,, 6908 Fairfax
Drive, Arlington, Va. 22213 (Representing National
Lumber & Building Materials Dealers Association).

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

Louis G. Riecke, Sr., President, Tulane Hardwood Lumber
Co., Inc,, 415 Edwards Ave, New Orleans, La. 70123
(Representing National Sash and Door Jobbers Associ-
ation).

John M. Walker, Walker Plywoods, Inc,, 1189 First Ave.
8., Birmingham, Ala. 35233 (Representing National
Building Materials Distributors Association).

Representing consumers and users:

R. B. Jordan, Jordan Construction Co., 600 W. Monument
St., Jackson, Miss. 39205 (Representing the Associated
General Contractors of America,

W. James Schumaker, Quality Control Supervisor, Con-
tainer Division, The Champlin Box Co., 45 Bartholomew
Ave., Hartford, Conn. 06106,

Robert Binning, Marshfield Homes, Inc,, Marshfield, Wisc,

54449 (Representing Mobile Homes Manufactures
Association).

23



Milton W. Smithman, Director, Technical Services, Na-
tional Association of Home Builders, 1625 I Street
N.W., Washington, D.C. 20036.

American Institute of Architects, 1785 New York Ave.
N.W., Washington, D.C. 200086.

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

Paul V. Douglas, Architectural Standards Division, Fed-
eral Housing Administration, Department of Fousing
and Urban Development, Washington, D.C. 20411.

General interest:

Richard I, Sanderson, Building Officials Conference of
.Am,, 1313 East 60th St., Chicago, 111, 60637
Thomas R, Hollenback, Director of Technical Programs,

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

ublished herein because the large number would have increased the cost of the printed standard.
owever, 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 comply 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, Wash.

American Wood Preservers Institute, Washington, 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. .

Fine Hardwoods Association, Chicago, il

Louisiana Building Materials Dealers Association, Baton
Rouge, La.

Michigan Association of Traveling Lumber, Sash & Door
Salesmen, Detroit, Mich.

-Mississippi Retail Lumber Dealers Association, Ine,, Jack-

son, Miss.

Mobile Home Manufacturers Association, Chicago, Il

National-American Wholesale Lumber Association, New
York, N.Y.

National Association of Home Builders, Washington, D.C.

National Building Material Distributors Association,
Chicago, Il

National Forest Products Association, Washington, D.C.

National Lumber and Building Material Dealers Associa-
tion, Washington, D.C. :

National Sash & Door Jobbers Association, Chicago, Iil.

National Wooden Pallet Manufacturers Association,
Washington, D.C.

National Woodwork Manufacturers Association, Inc.,
Chicago, 111,

Northwestern Lumbermens Association, Minneapolis,
Minn,

Placerville ¥ruit Growers Association, Placerville, Calif.

Plywood Research Foundation, 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.

Western Wood Products Association, Portland, Oreg,.
Wood Products Association of Hawaii, Honolulu, Hawaii.
Woodwork Institute of California, ¥resno, Cailif.

24

PRODUCERS

Agnew Plywood, Grants Pass, Oreg. '
American Forest Products Corp., San Francisco, Calif,
Anacortes Veneer, Inc., Anacortes, Wash.

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-§ Corp., Corvallis, Oreg.

- Brookings Plywood Corp., Brookings, Oreg.
_ Brooks-Williamette Corp., Portland, Oreg.

Buftelen Woodworking Co., Tacoma, Wash.

C&OC Plywood Corp., Kalispell, Mont,

Centralia Plywood, Inc., Centralia, Wash,

Chattahoochee Plywood Corp., Cedar Springs, Ga.

Chesapeake Bay Plywood Corp., Pocomoke City, Md.

Cloverdale Plywood Co., Cloverdale, Calif.

Co(l)lunbia Southern Plywood Corp., Minden, La., Portland,
reg.

Commercial Plywood Co., Creswell, Oreg.

Coos Head Timber Co., Coos Bay, Oreg.

Crown Zellerbach Corp., San Francisco, Calif., St. Helens,

Oreg.
D. L, Veneer Co., McMinnville, Oreg.
DeWeese, A., Lumber Co., Philadelphia, Miss.
Diamond National Corp., Red Bluft, 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 Latinates, Inc., Tacoma, Wash.
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., Chieago, IIl. and Westfir,
Oreg.
Hult Lumber & Plywood Co., Junction City, Oreg.
Idaho Veneer Co., Post Falls, Idaho.
International Paper Co., Longview, Wash,
Jefferson Plywood Co., Madras, Oreg.
Kirby Lumber Corp., Houston, Tex.
Klamath Plywood Corp., Klamath, Oreg.



Lacey Plywood Co., Inc., Lacey, Wash.

Lane Plywood, Inc, Dugene, Oreg.

Linnton Plywood Assocmtlon Portland, Oreg.

Louisiana Plywood Corp., Ruston, La.

Lowell Plywood Co., Everett, Wash.

Martin Bros. Contamer & T1mbe1 Products Corp., Oak-
land, Oreg.

\Iachllan Bloedel Products, Inc., Thomasville, Ala.

McKenzie River Plywood Corp., Sprmgﬁeld Oreg

Medford Corp., Medford, Oreg.

Medford Veneer & Plywood Corp., White City, Oreg

Menasha Corp., North Bend, Oreg.

Milwaukee Plywood Corp., \lewaukee, Oreg.

Mt. Baker Plywood, Inc,, Belhngham Wash.

Montezuma Plywood Co., Cortez, Colo.

Multnomah Plywood Corp., Portland, Oreg.

Nordic Plywood, Inc.,, Sutherlin, Oreg.

North Pacific Plyw ood Inc.,, Tacoma, Wash.

North Santiam Plywood, Co Mill City, Oreg.

Northern California Plvwood Ine., Crescent City, Cealif.

Olin Mathieson Chemical Corp., West Monroe, La. :

Oregon-Washington Plywood Co., Garibaldi, Oreg.

Pacific Lumber Co., San Francisco, Calif.

Peninsula Plywood Corp., Port Angeles, Wash.

Plum Creek Lumber Co., Columbia Falls, Mont.

Pope & Talbot, Inc., Portland Oreg., and Kalama, Wash.

Pickering Lumbel Corp Standald Calif

Potlatch Forests, San Francisco, Calif.,, and Lewiston,
Idaho,

Publishers’ Paper Co., Dwyer Division, Portland and
Oregon City, Oreg.

Rosboro Lumber Co., Springfield, Oreg.

8t. Maries Plywood Co., St. Maries, 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.,, N atchltoches La.

Southern Oregon Plywood, Inc Grants Pass, Oreg.

Southern Pine Plywood Co., D1b011 Tex.

Standard Veneer & Timber Co., Crescent City, Calif.,

Stevenson Co-Ply, Inec., Stevenson, Wash,

Temple Industries, Inc,, Diboll, Tex,

Tidewater Plywood, Inc,, Everett, Wash,

Tillamook Veneer Co., Tillamook, Oreg.

Timber Products Co., Medford, Oreg.

Tri-State Plywood Co., Santa Clara, Calif.

Union Lumber Co., Fort Bragg, Calif.

United States Plywood Corp., Bugene, Oreg. and Algoma,
Wis.

Vancouver Plywood Co.,
La.

Van-Evan Co., Missoula, Mont.

Western States Plywood Cooperative, Port Orford, Oreg

Western Veneer & Plywood Co., Lebanon, Oreg.

Weyerhaeuser Co., Tacoma, Wash.

Willamette National Lumber Co., Portland, Oreg.

Willamette Plywood Corp., Aumsville, Oreg.

Willamette Valley Tumber Co., Portland, Oreg.

Winnsboro Plywood Co., Winnsboro, S.C.

U.S. GOYERNMENT AGENCIES

Agriculture, U.S, Department of, U.S. Forest Service,
Albuquerque, N, Mex,

Agriculture, U.S. Department of, Agricultural Engineer-
ing Research Division, Beltsville, Md.

Air Force, Department of, Deputy for Civil Engineering
(SWCP) Planning Section, Albuquergue, N, Mex,

Air Force, Department of, MOAMA (MONEB), Brookley,
Ala.

Air Force Packaging Evaluation Agency, Mobile, Ala.

Army, Department of, Office of the Chief of Engineers,
Washington, D.C.

Army, Department of, Corps of Engineers, Albuquerque
District, Albuquerque, N. Mex.

VYancouver, Wash and Florien,
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Army, Department of, Mobility Equipment Command,
RD&ED, Fort Belvoir, Va.

Defense Construction Supply Center,

. 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, Washington, D.C.

Health, Education, and Welfare, Department of, Procure-
ment 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 Moines,
Iowa and Phoenix, Ariz,

Interior, Department of, Bureau of Indian Affairs, Albu-
querque, N, Mex,

U.S. Navy Marine Engineering Laboratory, Industrial
Equipment Division, Annapolis, Md.

STATE AND LOCAL GOVERNMENT

Albany, city of, Albany, Ga.

Albuquerque, city of, Alpbuquerque, N. Mex,

Anne Arundel County, Inspection and Permits, Depart-
ment of, Annapolis, Md.

Baltlmore city of, Baltimore, Mad.

Baltimore County Buildings Department, Towson, Md.

Birmingham, city of, Birmingham, Ala,

Bloomington, city of, Bloomington, Minn,

Brooklyn Park, village of, Brooklyn Park, Minn,

Charlotte Building Inspection Department, city of, Chazr-
lotte, N.C.

Chula Vista, city of, Chula Vista, Calif.

Cincinnati, city of, Cincinnati, Ohio

Clayton County, J onesboro, Ga

Colorado Springs, Regional Building Department Colo-
rado Springs, Colo.

Dade County Building and Zoning Department, Miami,
Fla,

Des Moines, city of, Department of Building Inspections,
Des Moines, 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 Myers, city of, Fort Myers, Fla.

Fresno, city of, Planning and Inspection Department,
Fresno, Calif.

Greensboro, city of, Greensboro, N.C.

Hazelwood, village of, Hazelwood, Mo.

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,
Ya.

Mesa, city of, Building Inspection Department, Mesa, 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, Engmeeung Department, San Dlego,
Calif.

St. Louis County, Office of Public Works, Clayton, Mo,

Torrance, city of Department of Bulldlng and Safety,
Tmrance 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,

Defense Supply
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TOo THE ACCEPTOR

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

1. Enforcement.—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 should not be confused with any plan of governmental regulation
or control. The National Bureau 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 acceptor’s responsibility—The purpose of product standards is to
establish nationally recognized grades or consumer criteria for specific items,
and the benefits therefrom will be measurable in direct proportion to their
general recognition 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

reclude such departures; however, such signature indicates an intention to
ollow the standard, where practicable, in the production, distribution, or
consumption of the article in question.

8. The Department’s responsibility—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 an 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.—When a recommended standard has been endorsed by
a substantial majority of production and by a satisfactory number of distrib-
utors and users or consumers, in the absence of active, valid opposition, the
suceess of the project is announced. If however, in the opinion of the standing
committee or of the National Bureau of Standards, the support of any stand-
ard is inadequate, the right is reserved to withhold publication.

YrU.S. GOVERNMENT PRINTING OFFICE: 1967 O—243-870



Amendment No, 2 to Product Standard PS 1-66,
"Softwood Plywood, Constructlon and !ndustrial®

" Effective September 20, 1969

(The following changes in PS |-66, formed a part of this
Standard on September 20, 1969,)

l. Modify the first sentence in 2,2,1 Wood Species as fol lows:
"2,2.1 Wood Specjes ~ Plywood produced under this Product Standard
Is avallable nn five specles classifications, Groups |, 2, 3, 4, and’
5,1 . ,

2. Delete Table 2, Classification of Species, and substitute the new
Table 2 on page 2 of this Amendment.

3., Modify first sentence of 3.2.1 Species for Faces and Backs, as
- foliows:
"3,2,1 Species for Faces and Backs - For purposes of this Product
Standard, veneer species are classified |nto five groups given in
Table 2.4 S —

JE T

' 4, Add a new sentence at the end of 3.2.1 to read:

e e BRCEUS Q. Dl ACK, white,. and Engeimann.spruce cannot be separated in

veneer form by gross structure or minute anatomy, these species shall
be classed as Engelmann spruce unless procedures are established for
identification prior to peeling.”

5. Modify 3.2.2 as follows:
n3,2.2 Specles for Inner Plies - Inner.plies of Groups |, 2, 3, and 4
panels may be of any species listed in Groups |, 2, 3, or 4 in Table 2
or of any » . "

6. Modify second sentence of 3.8.1 Strength Requirements (Interior
and Exterior) Scarfed Panels, as follows:
"i{f the average . . . of Group 4 specles, or less than 2,000 psi for
panels of Group 5 speclies, then that panel fails.m

7. Modify Section 5, Nomenclature and Definitions, Group, as follows:
"Group - Term used to classify species covered by this Product Standard
in an order that provides a basls for simplified marketing and efficient
utitization. Species covered by the Standard are classified as Groups |,
2, 3, 4, and 5, See Table 2 for listing of species in individual groups
and references In Appendix A for product use information,”



Table 2, Classiflcatibn of species

Group | 4 ' Group 3
Birch* : : Alder, Red
- Sweet* ST Cedar, Alaska
Yel low* : Pine
.. bouglas Firt 1 Jack*
Larch, Western Lodgepole
Maple, Sugar* ‘ Ponderosa
Pine, Southern ~ Redwood
Loblolly . Spruce*
Longleaf o Black*
Shortieaf Red*
Slash : White*
Tanoak
. Group 2 D ‘ Group 4
Cedar, Port Orford Aspen, Quaking*
Douglas Fir 2 Birch, Paper*
Fir . ' Cedar
omemnGalifornia Red . -0} Incense
Grand Western Red
Noble . Fir, Subalpine
‘Pacific Silver o Hemlock, Eastern*
Vihite ' T Pine
Hemlock, Western Eastern White*
Lauan . . Sugar
Almon* . Poplar, Western (Black Cottonwood)
Bagtikan* Spruce, Engelmann
Red s
Tangi le* —
Vhite
- Maple, Black , Group 5
Mengkulang*
Meranti*
Pine U o Fir, Balsam*
Pond* , Poplar, Balsam*
. Red*

Western White
Spruce, Sitka
Sweetgum*
Tamarack®

*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 30, 1969

(The following changes became effective as Amendment No, 1 to PS 1-66 on
June 30, 1969, These changes were contained in the recommended amendment
which was formerly designated as TS 129a,)

1, Modify paragraph 2.3 to read as follows:

"2.3, Types - 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 veneexr 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 avallable are given in Table 3, Adhesive quality levels for

- Interlor types of plywood are as follows and are listed in an increasing
order of durability:

a, Bonded with Interior glue - Plywood of this type is molsture
- 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 3.6,1 and

L,3,

b, Bonded with Intermediate glue (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
protection 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 Bxterior 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," ' :

1




3. Modify paragraph 2.3.2 to read as follows:

"2.3.2, Exterior type - Plywood of this type is produced with C grade
veneers oxr 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 3.6,4 and 4,5, (The grades of Exterior
Ty pe plywood generally available are given in Table 4, Additional pre-
mium grades of Exterior plywood are described in paragrarh 3.4,)"

4, Change paragraph numbers referenced in footnotes 3 and 4 from 4.,4,2
to 4.5.2 and from 4,4,3 to 4,5,3,

5. Change paragraph numbers referenced in footnote 3 of 3.4;4 from
3,6,2 to 3.6.3 and from 4,4 to 4,5, '

6. Modify paragraph 3.4.5 to read as follows:
"3.4,5, Interior type bonded with Exterior glue - Regular Interior

" ‘plywood bonded to meet the requirements for STRUCTURAL C-D, See paragraph
3l6l3!"

7. = Renumber existing paragraph 3.6.2 to 3.6,3, Change paragraph refer-
ence in line one from 4,4 to 4,5, and add a new paragraph 3.6,2 to read
as follows: :

"3,6,2, 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 30 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 O percent wood failure,"

8, Add a new paragraph 3.6.2.1 as follows:

“3,6,2,1., Intermediate glue heat durability - Requirements shall be
the same as for Exterior type. See paragraph 3.6,4,1,"




©9, Add a new paragraph 3.6.2.2 as follows:

mediat

"3,6,2.2, Bacteria-mold resistance - Plywood bonded with Inter-
e glue shall be made with an adhesive possessing a high degree of

resistance to attack by bacteria and mold organisms, In order to qualify

as Int

ermediate glue, adhesives must meet the 'Bacteria Test' require-

ments as published by the American Plywood Association, This procedure

is spe

cifically designed for adhesive qualification and is not applicable

to 1nspectlon and testlng, as covered in Section 4,"

lO

N e T A e e N e et e e R T T A T s R

Renumber ex1st1ng paragraph 3 6 3 to 3 6 4 and change paragraph

reference in line one from 4,4 to 4,5,

11.

Renumber existing paragraph 3,6.3.1 to 3.6.4,1, and modify the

paragraph to read as follows:

"3,6,4,1, Exterior glue heat durability - Plywood shall be tested

as described in 4.5.4,..."

12, Renumber existing paragraph 3.6.3.2 to 3.6.4,2,
13, Modify paragraph 3.8.3 to read as follows: + i - -
"3,8,3, Scarf joint 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.,3, The material represented
by the sampling shall be evaluated in accordance with paragraphs 3 6 2
" 3,6,3, and 3,6,4," : it e T
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,”

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,

16,

b

Renumber existing paragraph 4.4 to 4,5 and change -the heading of

new 4.4 to read as follows:

"Ly, Tests for Interior type plywood bonded with Intermediate

Add a new paragraph 4,4,1 to read as follows:

"4,4,1, DPreparation of test specimens - Test specimens, taken as

described in paragraph 4.2, shall be cut 3-1/L inches long and 1 inch

3
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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 l-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 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 siripped except as demanded by the limita-
tions of the width of the retaining Jjaws on the testing device, When de-
€ired, 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 75°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 in 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 4,4,1 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. lL,'l

22, In new 4,5,4 change reference to 3,6.3.,1 to 3.6,4,1,

L



23, Modify renumbered paragraph 4,6,1, 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 Jjoint from panels selected as direc-
ted in paragraph 4,2, The specimens shall be prepared following the
general procedure described in paragraphs 4,4,1 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, TFor Interior type panels bonded with Intermediate glue,
the 10 specimens shall be subjected to the vacuum soak test outlined in
pagagraph b,b,2, The panels shall be evaluated as described in paragraph
3' '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:

"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 gualified 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:

"6,2.2, - 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,..."
i

\
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TEST FOR MOTOR VEHICLE

TESTS FOR MOTOR VEHICLE LIGHTING'DEVICES‘ AND COMPONENTS o

LIGHTING DEVICES AKND COMPONENTS —— SAE 1575d

SAE Stondard

A« Sc (II)U—Thls standard covers standardized basic tests, test methods,

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

ponents covered by SAE Standards, Recommended ances and In-

formation J.(L])leb. Fabie i }JxG\’AuL} A convemchii ivicidiiie ..Aul\_“uub

which of these tests and rcquirements in this standard apply to each-

device or component,

B. Samples for Tests—Samples submitted for laboratory test shall be
1C))1CSCl]ldll\’C of the devices as rvegularly manufactured and marketed.
Each sample shall include not onl) the device but also accessory eqmp~
ment necessary (o operate it in normal manner, Where necessary,
mounting hracket should be provided so that the device may be rigidly
polted in its operating position on the various test equipment, Dust and
photometric tests may be ynade on a second set of niounted samples, if
desired, to expedite completion of the tests.

C. Bulbs—Unless 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 sclected for accuracy in
accordance with specifications fisted in Table ] of SAE Standard, Lamp
Bulbs and Sealed Units—SAJE J573, and should be operated at their

Report of Lighting Division approved May 1042 and last revised by Lighling‘Commiuce November 1966. Editorial change August 1967,

rated mean spherical candlepower, except as otherwise specified. Where
special bulbs are specified, they should be submitted with the devices
and the same or similar bulbs used in the tests and operated at their
ravad meun spliorica alegowii.,

D. Laboratory Facilities—The laboratory shall be equipped to test
the sample in accordance with the requirements of the SAE Standard or
Recommended 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 vibrated approximately 750 cpm through a distance of
14 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 cyele at the completion of
the fall, The rack shall be operated under a spring tension of 60 to 70
1b. This test shall be continued for 1 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 {ailed,
provided that rotation of lens or reflector shall not be considered as a

&

4
TABLE Y~—APPLICABLE TEST PROCEDURES
SECTION Al
SAE B [+ D [ F G H | J K L
Device SAE Identi- Out- .
Reportf fication | Samples Bulbs Lab Vibra. Mols- Dust Corro- Cofor Pho- of. Warpage
- . No.-. Code . . Facili- fion ture sion fomelry Focys
Lelters ties
Scoled Beam Headlomp Units 3579 x x x b3
Seoled Beam Heodlomps 1580 H X X x x
P e - R — -
Oriving Lamps RN B £1:1} Y X X x x x x 3 x X b3 x
fassing Lomps 3582 YA X X X x x x x x x x X
fog Lamps Jse3 F x x x x X 3 x X % x 3
totoreycle and Molor Driven Cycle
Headlamps 3584 M x 23 X x x x % X X X
Toil Lomps J585 T x X 3 x x S X x X X
Stop Lomps 1586 ) b3 L% x % X x x x x
- license Plote Lamps 1587 L X X * x x x x x x
Yuen Signol Lamps J588 | x x b x X x X x X x
D
Tern Signol Operating Units 589 Q X X 3
. L QB
5;)0' Lamps 5 o] x x x x x x x x
"cnhﬁ:ohon or Parking Lamps 1592 P x X x X x x % x x X
Cieoronce or Side Marker Lamps Pl x x % X x x X X X X
Combinotion Clearance and Side Marker
;lumps PC x x x x x X x x x x
E(k Up tomps 1593 R x x x X x 3 X x X
Veflex Re!icclors J594 A x x b3 X x x
B
W‘”"”‘Q lU"‘Ps—[mEroency, Mainte-
fonce ond Service Vehicles 1595 w1 x x X X x x x x x X
{Slm Emergency Lanterns 596 | X 3 X X X x x X o
“hnd Bwnmg, Emergency Flores 1597 v X x x *
S‘O'td Units for Construction and In- )
tusteiof tochinery 1598 x %
"—‘IEMCY Reflex. Refleciors 774 X % X x * B
"?_P“'! Emcfgency.Wmnmg Lamps J845 W2 % % S x x x X *
Lo “eting Lomps 1852 K X X I I " — - -
l"”“"l"'\g lumps— School Buses J887 W3 x X X x * * x y
Yeltg \|ar Hourd Worning Signal 910 QC ES X X
R Op ieroting Unit
T T T
* <t Tern Sigaal Lamps 3V E x x x x % x x x x *

his table lists only those fest procedures ond re quirements which are stoted in this stondord. Reports fisted in secend column should be checked for possible additional requiraments for each device,
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776 - TESTS FOR MOTOR VEHICLE LIGHTING DEVICES AND COMPONENTS

‘ TABLE 28—~ FHOTOMETRIC MINIMUIA CANDLEPOWER REQUIREMENTS

Stop Lamps and Class A Turn
Tall Lampst Class B Turn Signalsb. d Signalsbed
Test Red Red
Polnir, : .
deg Lighted Lighied .
- Compariments® Compurimentsb Ambor{ Red |Amber
[ ' '
3 Z 3 ] 2 3
toy 10L 0.3 0,5 0.7 3 10 15 15 10 25
and - A 0.5 1.0 1.5 ic 20 30 30 25 60
10D 10R 0.3 0.5 0,7 5 10 15 15 10 25
20t 0.3 0.5 0.7 5 10 15 15 10 25
10L 0.8 1.3 2,0 15 25 40 40 30 75
55U SL 1.3 2.0 3.0 25 40 60 60 50 125
and \é 1.8 3,0 4.5 35 60 90 20 70 175
5D SR 1.3 2,0 3.0 25 40 60 60 50 125
10R 0.8 1.3 2.0 15 25 40 40 30 75
20R 03 0.5 0.7 H 10 15 15 10 25
20L 0.4 0.7 1.0 7 15 20 20 15 35
Yol 68 | 13 | 20 | 15 25 | 40 | 45 | 40 {100
SL 2.0 3.5 5.0 40 70 100 120 80 200
H \4 2.0 3.5 5.0 40 70 100 120 80 200
5R 2.0 3.5 5.0 40 70 100 120 80 200
10R 0.8 1.3 2.0 15 25 40 45 40 100
20R 0.4 07 1.0 7 15 20 20 15 35
Moximum-Rear
Lamps QOnly 15¢ 20¢ 25e 1801 | 240f 300f. 900f | 3001 | 900f

2 Specifications are bosed on loboralories using accurate, rated bulbs during testing.

b Lomps designed for vse in both 6v and 12v systems shall be fested with 12v bulbs,

¢ A multiple compartment lamp gives its indication by two or more separately lighted areos
which ore joined by one or more common parls, such as @ housing or lens,

4 When the stop signal is optically combined with the tum signal, the circvit shall be such
that the stop signal cannol be furned on in the turn signal which is flashing,

Y A toil lomp shall not exceed the listed moximum cendlepower af night over any area
‘larger thon thal generated by a 1/4 deg radivs, within a solid cone angle from 20L to 20R
ond from H 1o 10U, When the fail lomp is combined weith the turn and/or siop signal lamp, the
signal lamp shall not be less than three times the candlepower of the tail lump af any fest point
on or above horizontal, except that at H-Y, H-51, H-5R, and SU.V, the signal lamp shall nol be
less than five times the candlepower of the tail lamp.

fLamps infended for the rear of a vehicle shall noi exceed the listed candlepower at night
over any aree larger than that generated by o 1/4 deg radivs,

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

F. Moisture Test—A sample unit shall be mounted in its normal oper-
ating positic.: with all drain holes open and subjected to a precipitation
of 0.1 in. of water per minute, delivered at an angle of 45 deg from a
nozzle with a solid cone spray. During the Moisture Test the lamp
shall revolve about its vertical axis at a rate of 4 rpm. This test shall be
continued for 12 br, The water shall then be turncd off and the unit
permitted to drain for 1 hr,

The unit shal} then be examined, Moisture accumulation in cxcess
of 2 cc shall constitute a [ailure, .

G. Dust Test—A sample unit with any drain hole closed shall be
mounted in its normal operating position, at least 6 in, from the wall
in a cubical box with inside measurements of 3 {t on cach side contain-
ing 10 Ib of fine powdered cement in accordance with ASTM 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 £ scc period in a downward direction into the dust in such
a way that the dust is completely and uniformly. diffused throughout

the entire cube, The dust is then allowed to settle. This test shall be
continued for § br.

After the dust test the exterior surface shall be cleaned. If the maxi-
mum candlepower is within 10%, of the maximum as comparcd with
the condition after the unit is cleaned inside and out, ihe unit shall
be considered to have met the requirements of this test, Where sealed
units are used, the dust test shall not be required.

H. Corrosion Test—A sample nnit shall he svhiected (0 a salt spiay
{{og) lest in accordance with the latest ASTM B 117, Method of Salt
Spray (Fog) Testing, for 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 excessive corrosion immediately after
the preceding test has been completed, which would affect the proper
functioning of the device,

I. Color Test—Refer to SAE Standard, Color Specification for Xlectric
Lamps—SAE J578.

J. Photometry—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 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, '

In locating 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 yertical 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 horizontal plane through
the light source and normal to the test screen is designated . The
point of intersection of these two lines is designated H-V.

" The other points on the test screen are measured in terms of de-
grees from these two lines. Degrees to the right (R) and to the left (L)
are regarded as being to the right and left of the vertical linc when the
observer stands behind the lighting device and looks in the direction of
the cmanating 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.

Exampre: 4D-3L is a point 4 deg below H and 8 deg to the left of V.
1U-V is a point 1 deg above II and on the line V.

K. Out-of-Focus Tests on 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 two pin
bayonet bases are used, candlepower tests shall be made with the light
source 0.060 in. above, helow, ahead, and behind the designed position.
If prefocused bulbs are used, the limiting positions at which tests ave
made shall be 0.020 in. above, below, ahead, and behind the designed
position, The minimum values for out-of-design position shall be 809,
of the in-design position. The lamp may be reaimed for each of the
out-of-focus positions of the light source.

L. Warpage Test Devices with Plastic Lenses—A sample unit shall
be mounted in its normal position and operated at rated voltage in an
oven for 1 hr at 120 ¥ ambient temperature. The device should be
operating in the (est in the same manner as it will be operated 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 evi-
dence of warpage of lenses which would affect the proper functioning
of the device,



