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FEDESAL TEST METROD STANDARD

LEATHER, METHODS OF SAMPLING AND TESTING

AUTHORITY. This standard is issued pursuant to the
Federal Property and Adminiacrative Services Act of 1%9,
se amended, and its application to the purchase of com-
modities referred to herein is mandatory on all Federal
agenciea.

SECTION 1

SCOPE AND CONTENTS

1.1 Scope. This standard describes the general methods for testing
leather and leather products for conformance vith the requirements of
Federal end Military Specification. In the event that conflict should
occur betveen the requirements of this standard and those contained in
a material specification or other type of procurement document on date
of Iivltation for bid, the procurement docunent or specification shall
govern.

1.2 Contents. The contents of this standard are as follows:

Section 1.

Section 2.

Section 3.

Section 4.

Section 5.

Section 6.

Section 7.

Section 8.

Scope and C.mntente

Index of Teat Methode

2.1 Alphabetical Index of Teet Methods

2.2 Numerical Index of Test Methods

Definition of Terms

Sampling for Inspection

Atmospheric Cnnditions for Testlug

General Notea

Canvereion Equivalence

Tast Methods

‘o
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I
Group 1000 Dimensional Measurements

Group 2000 Strength Tests

Group 3000 Performance Teets

Group 4000 Mechanical Tests

Group 5000 Biological Tests

Group 6000 Chemical Tests

Group 7000 Thermal Teata

Group 8000 Water Resistance Teats

Section 9. Supereession Data, Source Information, and Interested
Agencies
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2.1 Alphabetical Index of

TITLE

Acetone Ineoluble Uaterial ..

Aldehyde, Qualitative . . .

SECTION 2

INDES OF TEST METHODS

Test Methods

N7?,THODNO.

. . . . . . . . . . . . . 6371

. . . . . . . . . . . . . 6111

Alkali-Volubilityof Leather-CelluloseMixtures. . . . 6431.

Apparent Deneity of Leather

Area Stability of Leather. .

Area, Unit, Template Method.

Area, Unit, Weight Nethod .

Ash, Total . . . . . . . . .

●
Blocking . . . . . . . . .

Breaking Force and ElonBatiOn,Grab Method . . . . . . 2031

. . . . . . . . . . . . . 1231

. . . . . . . . . . . . . 7031

. . . . . . . . . . . . . 1121

. . . . . . . . . . . . . 1111

. . . . . . . . . . . . . 6421

. . . . . . . . . . . . . 3121

L ‘dzeakingForce or Tensile Strength, and Elongation; . 2021
Dumbbell Strip Method

Bursting Strength, Plunger I!ethod . . . . . . . . . . 2051

Chmical Tests, Genera2 . . . . . . . . . . . . . . . 6001

Ch20rides, Soluble . . . . . . . . . . . . . . . ...6351
e

Chloroform Extraction . . . . . . . . . . . . . . . . 6311

~loro form-Solubleand Water-SolubleMaterials.and . 6341

REPLACES SPEC.
IOC-L-311MSTWOD
NO.

. . . .

6111

6431

1231

7031

1121.2

1111.2

6421.1

3121

2031.2

2021.1

2051.1

6001.1

6351.1

6311.1

6341.1I . Ineoluble Inorganic Materials
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RXPLACES SPEC.
SX-L-311 MSTHOD

Chromic Oxide,

Chromic Oxide,

Chromic tilde,

Chromic Oxide,

TITLE

CalorimetricMethod . .

Fusion Nethod . . . . .

Perchloric Acid Method.

Wet Oxidation . . . . .

Colorfastness (Resistanceto Rubbing),

METWOD..WO.

. . . . . . . . 6521

. . . . . . . . 6511

. . . . . . . . 6515

. . . . . . . . 6518

AATCC Crock- . 3011
meter

Colorfastness (Reaistancato Rubbing), Precision . . . 3031
Crocheter

Combined Tannin ●nd Degree of Tannage. . . . . . . . . 6631

timpressibi-lity. . . . . . . . . . . . . . . . . ...4411

corrosive Effects of Leather . . . . . . . . . . . . . 3203

Cracking, sand . . . . . . . . . . . . . . . . . ...4021

Cracking, 2QW Temperature . . . . . . . . . . . . . . 7211

Cracking, Vine..... . . . . . . . . . . . . . ..4011

Oynamic Water Resistance of Leatharby Maeaar . . . . 8021
Water Penetration Tester

Dynamic Water Resistance of Shoe Upper Leather . . . . 8131
by the Dow Corning Leather Tester

Finish Stability . . . . .

Gasoline-Water Separation

Iron and AltnninwrIOxides .

Lead Salts, Presence of .

. . . . . . . . . . . . . . 3202

. . . . . . . . . . . . ,. 6811

. . . . . . . . . . . . . . 6531

. . . . . . . . . . . . . . 6551

Magnesium Sulfate (Epsom Salt) . . . . . . . . . . . . 6541

6521.1

6511.1

6515.2

. . . .

3011.2

3031

6631.1

U1l

. . . .

4021.1

7211.1

4011.1

8021.2

8131

. . . .

. . . .

6531.1

6551

6561.1
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REPIACES SPEC.

TITLE METHOD NO.

Mildew Resistance; Direct Inoculation,Pure . . . . . . 5021
Culture, Non-Sterile SpecimenMethod

Mildew Resistance, Tropical Chamber Method . . . . . . 5041

Moisture Content, Dry AIr Method . . . . . . . . . . 6211
.

Noisture Content, Oven Method . . . . . . . . . . . . . 6221

Nitrogen, Collagenousand Hide Substance . . . . . . . . 6441
.

Nitrogen, Nater Extractable . . . . . . . . . . . . . . 6452

Paranitrophenol,Calorimetric}!ethod. . . . . . . . . . 6711

Permeability,lhaterVapor . . . . . . . . . . . . . . 8011

pHValue of Leather . . . . . . . . . . . . . . . ...6621

Piping.. . . . . . . . . . . . . . . . . . . . . ...4111

KK-L-311 MSTHOD
NO.

5021

. . . .

6211.1

6221.1

6441.1

. . . .

6711.2

8011.1

6621.1

4111

I

o preparationof Composite Sample . . . . . . . . . . . . 6002

Resistance co Grain Crack, Mullen Test . . . . . . . . . 2211

Resistance to Perspiration . . . . . . . . . . . . . . . 3211

h Resistance to Perspiration (Nhite Chrome Leather) . . . 3221I Shrinkage Temperature . . . . . . . . . . . . . . . . . 7011

Staining . . . . . . . . . . . . . . . . . . . . . . . .3021

Stiffnest . . . . . . . . . . . . . .1....... .4z11=

Sulfates Soluble . . . . . . . . . . . . . . . . ...6361

I .

0

Tackiness . . . . . . . . . . . . . . . ... . . . . . .3111

Tearing Strength, Buckle . . . . . . . . . . . . . . . . 2131

6002.1

2211.2

3211

3221

7011.1

3021.1

4211.1

6361.1

3111

2131.1
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TITLE KBTHOD NO.

Tearing Strength, Split . . . . . . . . . . . . . . . 2121

Tearing Strength, Slot Tear . . . . . . . . . . . . . 216!I

Tearing Strength, Stitch, Double Role . . . . . . . . 2151

Tearing Strength, Stitch, Si@e Hole . . . . . . . . 2141

Tearing Strength, Tongue . . . . . . . . . . . . . . 2111

Thickness, Specimen.. . . . . . . . . . . . . . ..1021

Thickness, Unit . . . . . . . . ..- . . . . . . . ..1O11

water Absorption, Static Nethod . . . . . . . . . . . 8111

Water Absorption, Tumble Nethod . . . . . . . . . . . gllz

Water Absorption, Insoles . . . . . . . . . . . . . . 9141

Water Xark+ on Grain Leather . . . . . . . . . . . . 8231

Water Resistance,with Tap Tester . . . . . . . . . . 13121

Width a”d Lez@h,Unit... . . . . . . . . . . . . 1211

I

I

REPLACES SPEC.
KK-L-311 MSTHOD
NO. —

2121.1

2161

2151.1

2141.1

2111.1

1021.1

1011.3

13111.1

. . . .

. . . .

. . . .

glzl.1

1211.1 and
1221

.
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2.2 NtnnericalIndex of Test Nethods.

GROUP

W

Thickness, unit . . . . . .

Thickness, Specimen . . . ..

Area,

s Area,

Width

Unit, Weight Method .

Unit, Template Method

and Length, Unit . .

APParent Density of Leather

1000 -DIMENSIONALMEASUREHBNTS

METHOD NO.

. . . . . . . . . . . . . 1o11

. . . . . . . . . . . . . 1021

. . . . . . . . . . . . . 1111

. . . . . . . . . . . . . 1121

. . . . . . . . . . . . . 1211

. . . . . . . . . . . . . 1231

GROUP 2000 - sTRENGTH TESTS

Breaking Force or Tensile StrenBth. and Elongating; . 2021
Dumbbell Strip Method

o Breaking Force and Elongating,Grab Method . . . . . 2031

Bursting Strength, Plunger Method . . . . . . . . . . 2051

m Tearing Strength, Tongue . . . . . . . . . . . . . . 2111

Tearing Strength, Split . . . . . . . . . . . . . . . 2121

I Tearing Strength, Buckle . . . . . . . . . . . . . . 2131

Tearing Strength, Stitch, Single Sole . . . . . . . . 2141

● Tearing Strength, Stitch, Double Hole . . . . . . . . 2151

TearinB Strength, Slot Tear . . . . . . . . . . . . . 2161

I . Resistance to Grain Crack, Mullen Test. . . . . . . . 2211

REPIACES SPEC.
SK-L-311 NETHOD
NO.

1011.3

1021.1

1111.2

1121.2

1211.1 and
1221

1231

2021.1

2031.2

2051.1

2111.1

2121.1

2131.1

2141.1

2151.1

2161

2211.2
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GROUP 3000- PERFOIUMNCE TESTS

TITLE l.if/llfoDNO.

Colorfastness (Resistanceto Rubbing), . . . . . . . 3011
AATCC Crockmeter

Staining . . . . . . . . . . . . . . . . . . . . . . 3021

Colorfastness (Resistance10 Rubbing), . . . . . . . 3031
Precision Crockmeter

Tackiness . . . . . . . . . . . . . . . . . . . . . 3111

Blocking . . . . . . . . . . . . . . . . . . . . . . 3121

Finish Stability . . . . . . . . . . . . . . . . . . 3202

Cerrosive Effects of Leather. . . . . . . . . . . . 3203

Resistance to Perspiration . . . . . . . . . , . . . 3211

Resistance to Perspiration (white ~rome ~ather). . 3221

GROUP 4000 - k@iClitWIW TESTS

Cracking, Vice..... . . . . . . . . . . . . . . 4011

Cracking, fiend. . . . . . . . . . . . . .. $... 4021

Piping . . . . . . . . . . . . . . . . . . . . . . . 4111

Stiffness . . . . . . . . . . . . . . . . . . . . . 4211

Compressibility . . . . . . . . . . . . . . . . . . 4411

REPLACBS sPEC.
KK-L-311 MSTSiOD
NO.

3011.2

30?21.1

3031

3122

3121

. . . .

. . . .

3211

3221

4011.1
●
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4021.1

‘4111

4211.1

4411
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0 GROUP5000- BIOLOGICALTESTS

RBPJACES SPEC.

n
SIC-L-311METHOD

MSTHOD NO. NO.

Mildev Resistance;Direct Iriocuhrtion,Pure . . . . . 5021 5021
Cu2ture, Non-Sterile Specimen Method

Mildew Resistance, Tropical chamber F!ethod . . . . . 5041 . . . .

.

GROUP 6000 - CHR.SICALTESTS

Chemical Teets, General.. . . . . . . . . . . . . .
●

6001

Preparation of Campoaite Sample . . . . . . . . . . . 6002

A2debyde,Qualitative. . . . . . . . . . . . . . . . 6111

Moisture Content, Dry Air Method . . . . . . . . . . 6211

Moisture content, Oven Method . . . . . . . . . . . . 6221

ClrlorofonnExtraction . . . . . . . . . . . . . . . . 6311

0 Chloroform-Solubleand Nater-SolubleMaterials, . . . 6341
and Insoluble Inorganic Materials.

Chlorides, Soluble . . . . . . . . . . . . . . ...6351

\\
Sulfates, Soluble . . . . . . . . . . . . . . . . ..6361

Aretone InsolubleMaterial . . . . . . . . . . . . . 6371

Ash, Total . . . . . . . . . . . . . . . . . . ...6421

A2k81i-Volubilityof Leather-CelluloseNixtures . . . 6431
.

Nitrogen, Collagenoua and Hide Substance . . . . . . 6441

Nitrogen, Water Extractable . . . . . . . . . . . . . 6452

chromic Oxide, Fusion Method . . . . . . . . . . . . 6511

Chromic Oxide, Perchloric Acid Nethod . . . . . . . . 6515

6001.1

6002.1

6111

6211.1

6221.1

6311.1

6341.1

6351.1

6361.1

. . . .

6421.1

6431

6441.1

. . . .

6511.1

6515.2
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TITLE METWOD NO.

Chromic Oxide, Wet Oxidation . . . . . . , . . . . . . 6518

Chromic Oxide, CalorimetricNethod . . . . . . . . . . 652I

Iron and Aluminum Dxides. . . . . . . . . . . . . . . 6531

Magnesium Sulfate (Epsom Salt) . . . . . , . . . . . . 6541

Lead Salts, Presence of. . . . . . . . . . . . . . . 6551

pHValue of Leather . . . . . . . . . . . . . . . . . 6621

Combined Tannin and Degree of Tannage . . . . . . . . 6631

Paranitrophenol,CalorimetricMethod . . . . . . . . . 6711

Gasoline-waterSeparation

Shrinhage Temperature. . .

Area Stability of Leather

Cracking, Low Temperature

. . . . . . . . . . . . . . 6811

GROUP 7000 - THERMAL TES’IS

. . . . . . . . . . . . . . 7011

. . . . . . . . . . . . . . 7031

. . . . . . . . . . . . . . 7211

CRDIJP8000 - WATER RESISTANCE TESTS

Permeability,Water Vapor . . . . . . . , . . . . . . 8011
I
I Cynamic Water Resistance of Leather bv the Maeser . . 8021

Water Penetration Teeter

Water Absorption, Static Nethod .

Water Absorption, Tumble Method. .

Water Resistance,with Tap Tester

. . . . . . . . . . 8111

. . . . . . . . . . 8112

. . . . . . . . . . 8121

REPIACES SPEC. ●
SK-L-311 K8TSSOD
NO.

. . . .

6521.1

6531.1

6541.1

6551

6621.1

6631.1

6711.2

. . .

7011.1

7031 ●
7211.1

$

8011.1

8021.2

8111.1

. . . .

S121.1
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RSPLACSS SPEC.
5X-L-311 METHOD

TITLE MSTSOD NO. NO.

DynamicWater Resistanceof Shoe UpperLeather. . . . S131 8131
by the Dw Corning Leather Tester

WaterAbsorption,Insoles . . . . . . . . . . . . . . 8141 . . . .

Water Marks on GrainLeather. . . . . . . . . . . . . 8231 . . . .
.
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I SECTION 3

DEFINITION OF TERMS

3.1 Scope. The definitions of general terms include some of those
encountered by personnel concerned with specifications and procurement
of hides, leather and leather products by the Federal Government. Terms

. adequately defined by unabridged dictionaries are not generplly included.

3.2 General terms.

1- 3.2.1 A.Uigator-grained leather. Leather of various typee, such as
calf, sheep, or catclehide embossed to resemblethe grain of alligator
hide.

3.2.2 Apron leather. Any one of several varieties of leather used in
I connection with textile machinerv and blacksmith aurons. Comber and Gill

Box Apron leather is soft, mello;, tough leather, ;anned from steer hidee,
heavily stuffed and boarded or otherwise softened. Rub ~11 apron leather
is a flexible but firm, dry, etrong leather.

I
o 3.2.3 Aspergillus niger. One of the most common mold growths found on

leather, usually greenish or blackish in color.

3.2.4 Back. A crop with the head trimmed off behind the horn holes.
(OZUF in figure 1.)

.4 3.2.5 Bag leather (A2eo known as caee leather). A general term for
~

,.
leathers used in traveling bags and suitcaaes. It does not include the
light leathers employed for women’s fancy handbags. The staple material
for bag and case leather at present is leather made from the hides of
animals of the bovine species, but heavy sealskins and goatekins are also

. used.

3.2.6 Barometer. A hydrometer used for determining the specific
gravity of tanning solutions. A specific gravity of 1.000 is equivalent

I . to 0° barometer (Bk), and each additional degree Bk is equivalent to an
increase of 0.001 in Specific gravity.

3.2.7 Baseball leather. Leather used for covers of baseballs. The
better grades of balla have covers of alum-tanned horsehide front leather.
Snme cheaper grades are made of [tipand sheepskins.

3.2.g Bate. To treat unhaired hidea or skins with a warm aqueous solution
of enzymes in order to remove certain undesirable nitrogeneoua constituents.

Io
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3.2.9 Beam. A convex wooden slab sloping downwards from about waist
height, over which a hide is placed for trimming off exceaa flesh and
ragged edges and for unhairing by hand.

3.2.10 Belting butt. A double back with the tail cut off at the butt
line. (RUT’S in figure 1.)

3.2.11 Belting butt bend. A double bend with the tail cut off at the
butt line. (RR’S’S in figure L)

3.2.12 Belly. That part of the hide below the belly line. (VWP’P in
figure 1) For steerhide leather, the belly line (RU) paaaes through a
point at or above the top of the rear break, For cowhide leather, the
belly line passea through a point at or above the top of the front break
and a point not more than 2-1/2 inches below the top of the rear break.

3.2.13 Bend. A back with the ahou.ldercut off at right anglea to the
backbone line at the break of the fore flank. (OTR’P in figne L)

3.2.14 Biff. To beat a salted hide that has been placed on a rack, in
order to ahake loose salt from the hair.

3.2.15 Biaulfiting. The treatment of hot solutions of vegetable taming
extracta with sodium bisulfite in order to increase their volubility and
rate of take-up by hidea.

3.2.16 Bleaching. (1) The process of removing oxidized tannina and
insoluble materiala from the surface layers of leather, particularly sole
leather, in order to prevent crankiness of the grain and to improve color.
It ia performed bv diDoin!Jthe leather in a weak alkaline solution to render

I the tannin readil~ aoi~l; , dipping in water, neutralizing in weak acid
solution, and waahing. (2) The process of lightening the color of chrome
leather by treating with synthetic tannina or precipitating white pigment

I in the surface of the leather.

3.2.17 Bleeding. The transfer of materials exuded from leather to other
material that corneainto contact with it. It ia uxuslly designated as
staining.

I

.

I

●

.

#

I 3.2.18 Blocking. The adheaion between touching layers of eimilar or
dissimilar material, such aa occurs under moderate preaaures during stor-
age or use.

3.2.19 Bloom. A light-colored deposit of ellagic acid appearing on the
grain surface of leather tanned with certain pyrogallol tsnnina, such aa
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myrabolans, valonia, and dividivi. The appearancemay be objactionable
for Bone purposes, but bloom does not significantlyaffect the other
physical properties of the leather.

3.2.20 Blue. usually in the phrase “in the blue”. Applied to hides
or skins that have been chrome-tannedbut not dyed or fat liquOred.

3.2.21 Boarded leather . Leather on which the grain has been accentuated
ing the grain side in and working the leather back and forth. Hand board-
ing iB done with a curved cork board attached to the worker’z arm and rolled
over the folded skin.

3.2.22 Boardy. Adjective applied to stiff, inflexible leather.

3.2.23 Break. (1) Heavy leather - The places, in the area where the fore
shank and hind shank join the body of the hide, where the texture of the
leather changes quite sharply from the firm, close weave of the bend to a
loose, open texture. (2) Shoe upper leather - The superficialwrinkling
formed when the leather is bent, grain inward, with a radius of curviture
like that formed at the vamp of a shoe in walking. Adjectives conunonly
used to describe this characteristicare tight, loose, coarse, and pipey.

3.2.24 Brining. A process of curing hides by washing and soaking in a
concentratedsalt eolution.

3.2.25 Brush coloring. The applicationof dyescuffs by brushing.

3.2.26 Buck sides. Cattlehide shoe upper leather finished to resemble
buckskin.

3.2.27 Buckskin. Leather from deer and elk skins; used for shoes, gloves
and clothing. Only the outer cut of the skin from which the surface grain
has been removed may be correctly defined as “genuine buckskin”. Leather
finished from the split or under cut of deerskin must be described as “split
buckskin”.

3.2.28 Buffalo. Buffalo leather is made from the hides of domesticated
water buffalo of the Far East, not the American bison.

3.2.29 Buffing. (1) Removing minor blemishes from the grain with a
knife or abrasive. (See Snuffed top grain) (2) Producing a velvet sur-
face on leather, usually with an emery wheel. (3) Buffing leather is a
light cut of the grain portion used for bookbindings,pocketbooks, etc..

by fold-

but not for uphmletery.
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3.2.30 Bullhides. Hides from bulls
rough head. neck and shoulders. and bv

are characterized by thick and
coarse flanks. Bullhides are

often poor in quality and heavy, ranging frcm 60 pounds up.

3.2.31 Butcher cuts. Damage to hides caused by Improper renmval
from the animal. Damage ia usually in tfi~fern of cuts or furrows on
the flesh aide.

3.2.32 Butt. That part of the hide or skin covering the rump or hind
part of the animal.

3.2.33 Cabretta. Skin of Brazilian hair eiteepused principally for
glove leathers. Term probably derived from Spanish “Cabrito”, or similar
Portuguese or Italian word. (cf. cape)

3.2.34 Calf leather. Leather made from the skins of young cattle from
a few days up to a few months old, the skins weighing up to 15 pounda.
Calf leather is finer grained, lighter In weight and more supple than cow-
hide or kip leather.

3.2.35 Cape (skin or leather). Skin of South African hair sheep. Fine-
grain leather, auperfor to wool sheep-for glovee and garments. Loosely
applied tO all hair sheep, but should be qualified to show origin, if other
than South African. (Uncertainwhether term is derived from “Caper” (Goat)
or from “Cape Town”.

3.2.36 Carding leather. A type of aide leather used on the cards of
textile machinery.

3.2.37 Carpincho leather.
\

Leather from the skin of the caruincho, a
large South ~erican rodent. The skin ia used in making glove-leather,
usually chrome tanned and waahable. In the glove-leather trade, carpincho
is claasffi.edas a pigskin. It reaamblea pigakim in appearance, because
of the occurrence of bristle holes in straight-line groups, usually with
5 but may vary between 4 to 7 holes in a group.

3.2.38 Case leather (A3ao known aa bag leather). A general term for
leathers used in traveling baga and sufccaeea. It doea not include the
light leathers employed for women’s fancy handbags. The staple material
for bag and case leather at present is leather made from the hides of
enimala of the bovfne species, but heavy sealskins and goatakins are also
used.

3.2.39 chamois leather. A soft pliable absorbent oil tanned leather
which is recognized in this country and ebroad ae being made from sheepskin,
from which the outer or grain side has been split prior to tanning, knnwn
technically as a flesher.

.

.

.

d
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3.2.40 Chrome retan. Term applied to leather tanned firet with chromium
salts, then retsnned with vegetable extracts.

3.2.41 Chrome retannage. Retannage with chromium salta.

3.2.42 Chrome tannage. Tannage of I’eatherwith chromium compounds.
Chrome tanned leather ia often distinguished from other kinda by ite
greenish color, particularly of a cut edge.

3.2.43 Cockle. A hard warty growth on sheepskin.

3.2.44 Callagen. The principal fibrous protein in
layer of a hide or akin.

the corium or derma

3,2.45 Colorado steer. A side-branded steerhide, not necessarily from
Colorado.

3.2.46 Comber leather. A eteer-hide leather, heavily stuffed and usually
hand boarded, used in textile combing machines.

3.2.4? Combination tanned. Formerly, tanned with a blend of vegetable
extracta. Today, tanned with two or more typea of tanning materials such
as chromium compounds and vegetable extracta, or chromium compounds and
synthetic tanning materials.

3.2,48 Cordovan. Leather usde from the tight firm shell portion of
horse butts. Cordovan hae very fine pores and a characteristic finish,
and is very durable.

3.2.49 Corrected grain. (See Snuffed top grain.)

3.2.50 Country hides. Nldes taken off by butchers and farmers. The
quality is usually lower than that of packer hides because country hides
are removed by leas skilled hands and are not cured aa well aa packer
hides.

3.2.51 Cowhide. Term specifically applied to leather made from hities
of CONS, although the term is sometimee loosely used to designate any
leather tanned from hides of animals of the bovine species.

3.2.52 Crop. A side with the belly trimmed off. (00’P’P in figure 1)

3.2.53 Crushed leather. Chrome-vegetable retanned leather t:iththe
grain accentuated by plating or other process.

Downloaded from http://www.everyspec.com



PED. TSST METROD STD. NO. 311
January 15, 196Y

3.2.54 Crust. Used as so adjective or in tie,pI@Bse “in the cruet”.
Refers to leather that has been tamed but noc Hn@hed. (See Reugh]

3.2.55 Curing. Treating raw hides m skine ,SOas to minimize putre-
faction and bacterial action, but t~ enable the gkins tn be wet back
conveniently in preparation for tann*n8. ~$ee Brin$.ng,Dry salting, Dry
pickling, Green salting and Pickle?)

3.2.56 Curling temperature. The temperature at which noticeable curl-
ing occurs, when gradually heating a leazher specimen in water.

3.2.57 Currying. A process of treating &wed $iideewith oils and
greases tc prepare them fnr belting, so:l,e,harness Leathers, etc.

3.2.58 Deep buff. The first cut or apltt underneath the top grain or
machine buff on which no traces of the grain reuiain.

3.2.59 Deerskin. In glove leather, a deerskin tanned and finiahed with
the grain surface intact.

3.2.60 Degrained leather. Leathex from which the g,rainhas been,removed
~fter tanning, by splitting, abrading, or other prncees.

3.2.61 Degraa, meellon. The direct oxidized oil pressed out of sheep-
skin after tannage with cod or other oil.

3.2.62 Dneskin. Commercial term for white leather from sheep or lcunb-
skin, tanned with alum and/or formaldehyde.

3.2.63 Onuble-dressed. AC applied to chamoia skine, with the grain re-
mnved and buffed nr sueded on both surfaces.

3.2.64 Double shnulder. Tke fore part of the hide cut off at right
angles to tilebackbone line at the bzeak of the fore flank, with the belly
cut off and the head cut off behind the ho,rnhole.(R’UT’S‘ in figure 1)

3.2.65 Drawn grain. Shrunken, shriveled,,or wrinkled grain surface
of leather.

3.Z.66 Drumhead leather. (See Parchment~)

3.2.67 Dry pickling. A method of curing elcinsfrom wool sheep with
sodium sulfate and sodium chloride.

3.2.68 Dry salting.
first green-salted and

A method of curing htdes in which the hides are
then dried.
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3.2.69 Dubbing (Also Dubbin). A mixture”primarily of oils and fats
used for restoring fatty matter to military footwear in the field.

3.2.70 Electrified shearling. Shearling in which the wool has been
straightened by a special process. (Also Electrified lambakin)

3.2.71 Elk leather. Trade term used to designate chrome-ranned cattle-
hide for uppers of work shoea, hunting boots, some children’s shoes, and
ottierarequiring flexibility and durability. More properly, elk-finished
cowhide. Leather from elk hide is mere properly called “buckskin”.

3.2.72 Embossed leather. Leather which has been ornamented with a
geometrical or fancy design by heavy preaaure in a machine.

3.2.73 Extract. A liquid, powder, or twlid concentrate Of vegetable
tannin obtained by the extraction of tannin from natural sources.

3.2.74 Factory sole leather. One of the two principal types of sole
leather. It ie tanned and finished to have more flexibility and compressi-
bility than finder’s sole leather, sod ie more suitable for use in shoemak-
ing machinery. (See Finder’s sole leather)

3.2.7S Fancy leather. Leathers made from hides and skins of all kinds
which hava coismercialimportance and value primarily becauae of grain or
distinctive finish, whether natural or the result of processing. Such
processing may be graining, printing, emboaaing, ornamenting (including
gold, silver, and aluminum finishes), or any other finishing operation
enhancing the appeal of the leather.

3.2.76 Fat liqwr. An emulsion of oils or greaaes in water, usually
with an emulsifying agent, used to lubricate the fibers of tke leather.

3.2.7? Fat wrinkle, Wrinkles in the grain of leather, caused by fat
depoaita in the live animal.

3.2.78 Fiberboard. A firm, but somewhat flexible, composition material
in sheet form, made from new, long vegevable fibere. Used for countere,
inaolea, midsoles, and heel lifta. The term ia often loosely applied to
boards made from scrap material or short-fibered stock, such as chip-board,
which haa inferior physical properties in the uses mentioned. (See alao
Leatherboard)

Downloaded from http://www.everyspec.com



FED. TEST MJ3THODSTD. NO. 311
January 15, 1969

3.2.79 Finder’s sole leather. One o& the two prisscipaltypes of sole
leather. It has less flexibility and compressibility than factory sole
leather and is mnre suitable for use in shoe repair. (See also FactOry
sole leather.)

3.2.80 Finish. Materials applied to the ,grainand sometimes the split
eurface of the leather to cover blemishes, create SIWOthneas, and give
uniformity of color and appearance which may vary from du21 to glossy.

3.2.81 Flesh. The inner side.of a hide or skin.

3.2.82 Flesher. The flesh split or undercut of a sheepskin, split be-
fore tanning. (See Chamois.)

3.2.83 Flint dried. Dried in air without other curing.

3.2.84 Formaldehyde tannage. Tanna8e used especially for white leathers
and waahable glove leathera.

3.2.85 French kid. Leather tanned from kidskln by an alum or vegetable
process.

3.2.86 Frigorifico hides. Cattlehidea from South American slaughtering
and freezing plants, cured in brine and salted.

.
3.2.87 Frizing. In tannin8 Mocha glove leather, a process of removing

the grain surface involving long liming for not less than a nmnth, during
which the elastic structure of the grain laye<~is destroyed. (Also Friezlng)

3.2.88 Front. The forepart of a hide or skin. Particularly in hOrsehide
leathers,
left when

3.2.89

3.2.90

I
3.2.91

to cnmber

3.2.92

the front is used fur garments, baaeballs, etc. It is the part
the butt ia cut off about 22 inchee from the root of tt.etail.

Full grain. Having the original grain surface of the skin.

Gasket leather. (See Hydraulic leather)

Gill bnx leather. A leather used in textile machinery, similar
leather.

Glazed (Glace) kid. Chrome-tanned gnstskin and kidskin leather,
I either black or in colnrs, which haa a glazed finish.
I

3.2.93 Glnve leather. Term covering two distinct claaaea: (1) The
leather used for dress glOves (including those fOr street) riding, dri~ng,
and sporta wear) made predominantly from sheep and lamb skins and to a lesser
degree frnm deer, pig, goat, kid and ~~cha skins. (2) The leather used for

.,

.

●
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utilitarian or work glovee made from a variety of hidee and skins of which
the meet important are horsehides, cattlehide eplits, calfskins, sheepskins
and pigskins.

3.2.94 Glove splite. Split chrome-tanned cattlehide leather used for
work glovee.

3.2.95 Grain. The outer or hair side of a hide or skin. Also used ss
sn adjective referring to that side.

3.2.96 Grained leather. Any leather on which the original natural grain
haa been changed or altered by any method, proceaa or manipulation.

3.2.97 Green salting. A procese of curing hidea by treating them with
salt on the flesh eide and stacking in pile to cure for a period of ten days
or more.

3C2098 Grub hole. A hole
the grub of the warble fly.

3.2.99 Gusset leather. A
bags, and caaea.

3.2.100 Hair-on leather.
the akina or hide.

through the hide cauaed by the penetration of

soft flexible leather ueed for gueaets in ahoea,

Leather tanned without removing the hair from

3.2.101 Hand buffs. A term used to describe upholstery leather of the
same type as full top grain except that the surface of the hide is lightly
enuffed or sandpapered all over. Such snuffing removee only the top of
the hair follicles. (Aleo anuffed top grain, corrected top grain, top grain
anuffed.)

3.2.102 Hameaa leather. A self-explanatory term aometimea ao defined
ae to include collar and eaddlery Ieathera. Hsrneae leather, including the
related items mentioned, is practically all made of vegetsble-tsnned cattle-
hides except for a considerable quantity of pigekina used for making saddle
aeeta.

3.2.103 Hat lesther. Usually sheepakin or cslfakin for aweatbanda of
hats. The grain splits of eheepskin ere vegetable-tanned for this purpose.

3.2.104 Head. That portion of the hide fro!,~the snout to the flare into
the shoulder.

I
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3.2.105 Heavy leather. A somewhat indefinite term, generally under-
stood to include vegetable-tanaed sole, belging, strap and mechanical lea-
thers made from unsplit cattlehidea. Also refers to the thick aide of
leather.

3.2.106 Hide. The pelt of a large animal, such as cow, horse, etc.
Also used interchangeablywith skin.

3.2.107 Hide grades. Standard hide grades, take-up and deiivery practice
are given in the booklet. “Approved Standard Practice Governing the Take-Up
and &livery of Domestic”Packer Hides’t,published by the Taane;a’ Couacil -
of America, 411 5th Avenue, New York 16, New York.

3.2.108 Hide powder. Purified, shredded rawhide used aa a reagent in the
determination of tannins. Standard hide powder is any lot of hide powder
officially approved by the American Leather Chemists Aaaociation.

3.2.109 Hide substance. The nitrogen content of leather multiplied by
the factor 5.62.

3.2.110 Horsehide leather. Leather made from she hide of a horse or
colt. (See Cordovan and FrontJ

3.2.111 Hydraulic leather. A.collective term sometimes used for the
cattlehide leathers (veketable. chrome. or combination tanna!ze)with sDecial
stuffing added, which are
forth.

3.2.112 Indian tanned.

3.2.113 India-tanned.

s-

uaed in pump valves, as piston packing, and so

Combination tanned with alum and vegetable tannina.

Term apDlied to hides and skins from India. con-. .
sidered as a eemi-tanned raw material and generally retanned in the U.S.A.
before finishing.

3.2.114 Iron. A term used for measuring thickness of sole leather. One
iron equals 1/68 inch (0.53 millimeters).

3.2.115 Iron tannage. Tannage with salts of iron.

3.2.116 Kangaroo. Leather made from the hide of the kangaroo.

3.2.117 <id. Originally referring to leathera made from the skins of
immature goats, the term is now rather loosely applied to glove and shoe
leathers made from goatskins.

I.

—
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3.2.118 KiP.” Skin from a bovine animal in size between .acalf and a cow,
weighing in green-saltedcondition approximately from 15 to 30 pounds.

3.2.119 Lace leather. A form of rawhide leather (from cattlehides) fox
lacing sections of power-tranamiaaion belte; aometimea prepared also witl.
an alwn end oil, chrome, or combination tanning.

3.2.120 Lambskin leather. Term applied to leather from either lambalcinc
or aheepakina, which are practically indistinguishable after tanning.

3.2.121 Larrigan leather. Oil-tanned light cattlehidea, ueed lergely for
moccasins.

3.2.122 Latigo leather. A type of lace leather, elum and vegetable tanrcd,

I ueed in saddlery.

I

3.2.123 Leetherboard. A type of fiberboard in which the fiber content is
at leest 75 percent leather, u.vuallywith asphaltic or reeinoua binder.

k.?

3.2.124 Levant. Term applied to goatskin on which the grain pattern is
accentuated in tannage. Goatakin embossed to give a Levant pattern is prop-
erly described as “Levant-grained goatakin”. Sheep, seal, and other skins
bearing this pattern ehould not be described aa “Levant leather” but t{s
“Levant-grained aheepakin, ” etc.

3.2.125 Lining leather. Any leather used for making shoe linings, which
includes sheep, lamb, kid, goat, cattle, calf,and splits.

3.2.126 Loed. The amount of nonprotein materiel in vegetable-canned
leather.

3.2.127 Loading. The addition of glucose, magneaium sulfate, or other
materiala to give leather the physical properties needed for working in
modern shoe machinery. (A.laoknown aa Filling or Stuffing.)

3.2.128 Machine buffs. That cut of the hide from which a buffing of
aPproximately 1/66 inch (one ounce) in thickness haa been removed from

I

th~ grain.
hide.

3.2.129

3.2.130
butcher or

l%ia should leave a portion of the grain on almost the entire

Manufacturer’a leather. (See Factory sole leather.)

!+ataderohides. Hides from Argentina corresponding to city
emaller packer hides of the United States.

I
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3.2.131 Mechanical leather. A col@Xive term for many types of leather
naed in connection with textile and other machinery.

3.2.132
treated to

3.2.133
(chromium,
materials.

3.2.134

3.2.135

Meter leather. A speciality leather made mainly from sheepskins
make It impermeable and aaed for the ~asuring bags of gae meters.

Mineral tanned. Tanned with che&cal compousds of mineral origin,
zirconitsn or altzn compounds) without the uae of Vefto:sble tanning

Meellon. (See Degrse)

Fk3rocco grain. Vegetable-tanned fancy”goatskin leather hating a

.

dietfnctive pebbled grain.

3.2.136 14eroccoleather. Vegetable-tanned fancy goatskin leather having
a distinctive pebbled grein,

3.2.137 Msuton. A sheepskin shearling tenned end finished for see as a
fur; uauslly vlth wool straightened.

3.2.138 lfuklukleather. Leather ueually made from deer, elk end sf.mflar
skins. It la tanned white with formaldehyde slam or syntans. It is very
permeable to moisture vapor and retains its flexibility at low temperatures. ●

3.2.139 l%pa leather. Chreme, alum, or combination tanned eheepskin
glove leather, drun colored.

3.2.140 Native hide. A cattlehide witheut a brand.

3.2.141 Oak tannage. Originally, tha tannage of leather entirely (or

nearly so) with oak bark, later the tannsge with a blend containing oak
tannin. NOW loosely applied to any tannage of heavy leather with vegetable
extracts.

3.2.142 Offal. Parts of hides not used for standard gradea of outaole
leathera; the heada, shoulders,

3.2.143 Oiling off. bating

3.2.144 Oil tannage. Tsnnage
0 f marine origin.

3.2.145 kze. Traditionally

and bellies of heavy leather.

the surface of leather with oil.

wit% cod oil or other oxidizing oil, usually

refera to a nap produced on vegetable-tanned
leather. Also refers to other tannagea eueded or napped on the grain side.

L
.’
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3.2,146 Ounce. A term used to indicate weight or eubstance of certain
kinds of leather (such as upholstery, bag, end case leather). In theory
it la based upon the assumption that one square foot of leather will weigh
a cercain numbar of ouncee end will uniformly be of certain thickneaa;
hence, a threa-ounce leather theoretically would be one square foot of
leather weighing three otmcea. In practice, this variea bacause of specific
gratity of tanning materials used and for that reaaon a splitter’s gauge haa
been adopted which controls tha commercial thickness of leather when sold
by the square foot. An ownce ia equivalent in thickness to 1/64 inch - 0.0156
iuch - 15.6 m.ila- 0.4 millimeters.

3.2.147 Pac leather. Highly water reaiatant leather used by lumber men,
huntara and othera for outdoor use.

3.2,148 Packer hidea. Hides from meatpacking houeea.

3.2.149 Packing leathar. (See Hydraulic leather)

3.2.150 Parchment, Traditionally alum-tanned sheepskin or slunk used
for special documents, drum heads, lempe, etc.

3.2,151 Patent leather. Leather with a glossy impermeable finish produced
by auccesaive coata of drying oils, varniah, or synthetic resins.

3.2,152 Pebbled grain. h embossed-leather grain finish resembling a
pebbled surface, ranging from fine pebbled Morocco goat to heavy ScOtch grain
uppar laather.

3.2.153 Peccary. A wild boar found in Central and South America. The
akin is usually chrome tanned and shaved to light weight for glove leathers.
It is diatinguishebla from pigskin and Carpincho skine by the feet that bristle
holaa occur in etraight line groups of three.

3.2.154 Palt. A raw akin with the hair on. Usually refera to fur animals.

3.2.155 Persiana. India-tanned hair sheepskins.

3.2.156 Picker leather. Leathers used for pickers in textile machinery,
and having a wida range of proparties. Some are hard rawhide buffalo leathers,
othera glycerine-treated rawhide and still othera belting leather.

3.2.157 Pickle. To treat unhaired hides with a solution of salt and acid
in order to prepare them for tannage or for temporary preservation until they
reach the tannery.

3.2.158 Pigment-finished leather. Leathcra finished with compounds con-
taining opaque pigments which more or less conceal the grain pattern. split
leathera are often finished with pigments and embossed to simulate grain.

I
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3.2.159 Pigskin. Lsather made from the skins df pigs or hoga. In the
glove leather trade “Pigskin” includes peccary and carpincho.

3.2.160 Pin Seal. Natural grain sealekln tanned for fancy leather. Im-
itations on other skins shnuld be described as “pin-grain sheepskin”, pin-
grain goatskin”, etc.

3.2.161 Pipayness. Characteristic of loose grain leather which forms
coarse wrinkles on bending with the grain inward.

3.2.162 Plating. Preaaing leather with a heated metal plate, ueuslly
smooth, under high pressure.

3.2.163 Pocket-shaped. As applied to chemoia skins, a akin trimmed in
the form of a rectangle with the two’corners at one end rounded.

3.2.164 Quebracho. A tanning material extracted from the wood of a
South American tree.

3.2.165 Rawhide. Cattlehide that has been dehdred, limed, often stuffed
with oil or greaae, and haa sometimes undergone other preparation, but haa
not been tsnned. It la used principally for mechanical purposes, such aa
belt lacings, loom pickere, gaakets, pinions, geara, snd for hsad luggage,
ahoe lacea, anew sheea, etc.

3.2.166 Raw streak. Ao untknned center layer of leather, visible in
croaa section as a light-colored streak
leather,

, especially as applied to heawy

3.2.167 Reconstituted leather. titerlal composad of collagen fibers,
obtained from macerated hide pieces, which have been reconstructed into a
fibrous mst.

3.2.168 Retan. A modifying secondary tannage applied after intermediate
operation following the primsry tennage.

3.2.169 Rigging leather. A strong flexible, vegetable-tanned leather.

3.2.170 Roan. A sheepskin, not split.

3.2.171 Roller leather. Vagetable-tamed cheep or calfskina used for cots
or covers on the upper rolls of cotton-spinning machinery.

k?

.
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3.2.172 Rolling.
pressed and smnothed

A tannery operation in which
under pressure by rollers.

FED. TEST MSTHOD STD. NO. 311
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the grain surface is cam-

3.2.173 Rnugh, rough tanned, in the rough. Terms applied to cattlehide
leathers tanned but not finished. (See CruatJ

3.2.174 Russet. A term of varied ~eaning in the leather trade, since it
connotes both color end tannage.. Russet calf is the natural color of unfin-
ished ca~f leather reau2ting from tannage by vegetable extracts. Russet har-
neas is a completely finished leather of bright, clean, uniform color and
finish. Russet sheepskin originally was leather canned in cold-leached hem-

. lock bark, used for shoe linings, with color resulting from the hemlock; now
sheepskin colored as though tanned by vegetable extracts. Russet upholstery
is leather tanned but not finished.

3.2.175 Russia leather. Originally a Russian calfskin shoe leather dis-
tinguished by ita odor of birch oil. Now in the U.S. A., a fancy leather.

3.2.176 Saddle leather. Vegetable-tanned cattlehide leather for harness
and saddlery, usually of a natural tan shade and rather flexible.

3.2.177 Saladero hides. Argentinean hides corresponding to small-packer

o

“hidesin the U. S. A.

3.2.178 Salt stain. Discoloration on the surface of hides and skins,
developed during the curing prncess.

G
3.2.179 Scotch grain. A pebbled pattern embossed on cattlehide or calf

leather.

3.2.180 Scud. Remnants of epithelial tissue, hair, dirt, etc., left in
the hair follicles after unhairing.

3.2.181 Scudding. Remval of scud from unhaired
a blade, either by hand or machine.

.
3.2.182 Shank. Leg portion of hide pattern (See

hidea by scraping

figure 1)

3.2.183 Sharkskin. Lesther made from the top grain of the skins oj
It has various natural grain markings. The term should not be applie(
leather made from other skins and smbossed.

c~ith

shsrks.
to

I
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3.2.184 Shearling. Leather made fxom eheepslcinwith the wool
veol is sheared to the desired length shertly before slaughter.
wool is left on the skin when tanned.

on. This
The short

3.2.185 Shell. A portion from the butt end of a horsehide, from which
leather ia of tight, firm fiber structure. (See Cerdovan)

3.2.186 Shoulder. Waif of a double shoulder. The fore part of the hide,
cut off at right angles to the back bone line at the break of the fore flank,
with the belly cut off and the head cut off behind the horn holes. (R‘U2Y
in figure 1)

3.2.187 Shrinkage temperature. The temperature at which meaaureable
shrinkame occurs when leather la ~radually heated in air or in a fluid
(ueuell~water). Wet shrinkage i; called-hydrothermal.

3.2.188 Side. A side is half a hide cut along che back bone line with the
tail not mre than 6 inches long.(00’WV in fIgure 1)

3.2.189 Side leather. Shoe upper leather made from the grain side of
catth!hides. The name comes from the practice of cutting the hide along
the backbone into lxo sides before tanning. The skins are usually shaved
on the flesh side to uniform thickness end the grain is corrected.

3.2.190 SkIn. The pelt of a emall animal, such aa calf, pig, sheep, etc.
o

Also used interchangeably with “hide.”

3.2.191 Skiver. The grain split of a sheepskin ueed for hat sweatbands
and mall leather goods.

3.2.192 Skiving. Cutting off a thin layer of leather to bring it tn
uniform thickness.

3.2.193 Slab. (1) See Split. (2) In belting leather, the parts of a
bend left after the centers are CUE out.

3.2.194 Slack tannage. (1) Incomplete tamage. (2) Light tannage, de-
liberately leas than uauel.

3.2.195 Slats. Dried, untanned sheepskins with little or no wool.

3.2.196 Slunk. The akin of an unborn or prematurely born animal, especially
calf.
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3.2.197 Snuffed top grain
surface lightly abraded with
effect of grain damage.

3.2.198 Sole leather butt

(tOp grain snuffed). Portiona of the grain
emery wheel or sandpaper, ao as to lessen the

bend. A double bend. (PP.’S’Tin figure 1)

3.2.199 Spew. Any conatituenta of leather that come to the surface in
the form of a white crystallizeddeposit or a dark gummy deposit. (Also Spue)

.

3.2.200 Split. A term used to describe the portion of hide cr skin, split
into two or more thickness, other than the grain or hair aide. Splits are
usually named according to their sequence of production, such as “main,”
“second,” or “slab” split (in case of upholstery leather); or for the uae
to which they are to be put, such aa “flexible” (for innersoles), “glove”,
“w=ed” (fOr cheap shoe-uppers); “bag and case” (finishedwith pyroxylin
or pigment finish), “sole”, etc.

3.2.201 Splitting. (1) Cutting leather into two or more layera. (See
also Upholstery leather) (2) Cutting a hide into two sidea preparatory to
tanning.

3.2.202 Spready hide. A hide of large area in proportion to the wei~ht.

● 3.2.203 Steerhide. (see Hide gradea)

3.2.204 Strap bellies... Thin, light-weight, vegetable-tanned-- cattlehide

.

I

I

●

bellies, rather flexible and with low load, processed for the strap trade.

3.2.205 Stuffing. The process of incorporating grease in leather by
z drumming the wet leather with warm molten grease and oils.

3.2.206 Sulfite cellulose. A by-product of paper mills, produced in sul-
ficing wood pulp, used as a tanning material more correctly named lignosul-
fonate since it does not contain cellulose.

3.2.207 Syntan. A synthetic organic tanning material.

3.2.208 Table dyeing. The application of dyestuff to leather with a brusb,
the leather being laid on a table. (also called Brush coloring)

3.2.209 Table run. Used to describe leather chat has not been sorted and
graded before selling by the tanner. (also Tannery run, or T.R.)

3.2.210 Tannen run. (see Table run)

I
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3.2.211 Tawing. The old English term applied to the process of making
leather with altanas distinguished from tanning which was originally con-
fined to vegetable tanning.

3.2.212 Top grain. The grain side of a hide from which nothing except
the hair and aasociated epidermis have been removed by reduction to a apecific
thickness by shaving, splitting, or other means.

3.2.213 Trim. The removal of parts of a raw hide not suitable for ree-
kingleather, such as portions from the outer edges of heada, ahanka and
bellies.

3.2.214 Upholstery leather. A general term foz leather processed for use

I for furniture, airplanea, busses, and automobiles. T%e staple raw material
in this country consists of spready cattlehides, split at least once and in
~Y casea two or three times. The top or grain cuts go intn the higher
grades and the splits intn the lower grades.

.

3.2.215 Valve leather. (see Hydraulic leacher)

3.2.216 Vat dyeing. The application of dyestuffa tn leather by the
immersion of the leather in a revolving drum containing the dyestuff solution,
as contracted with “Table dyeing.”

3.2.217 Veal. A large calfakin, almost as large as kip. o

3.2.218 Vegetable tanning: The conversion of rawhides into leather by
treating with water solution of tannin extracted from materials of vegetable
origin.

3.2.219 Veiny. Appearance of leather characterized
visible blood veasela mostly on the flesh side, either
by buffing or shaving operation.

3.2,220 Vellm. (see Parchment.)

3.2.221 Wallaby. Leather from skin of the wallaby,
sized species of kangaroo.

by many clearly
closed or cut open

a small or medi~

3.2.222 Walrua. Leather f=om the hides of walrus. Walrua hide la very
thick and is used for buffing wheels. When split, it is used for bag leather.
Split walrus and seal leather are practically Indistinguishable, and “walrus

I leather” in the travelling-~oods Industn is used to refer tn sealskin leather

I

on which a simulated walr~s-grain is emb&sed.

o
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\
3.2.223 Welting shoulder. The shoulder portion of vegetable-tanned

cattlehide leather, tanned with a low load to give the flexibility re-
quired for a welt.

3.2.224 White weight. The weight of llmed and unwashed stock.

3.2.225 Willow. (1) Willow grain - refera to boarded leacher. (2) In
the aporting gooda industry, Willow tanned is used to indicate flexible,
well-oiled, chrome-tanned cattlehide or horsehide uses for gloves.

3.2.226 Window. In a chamois akin, a thin portion chat trenamits light
when the akin is viewed againat a window or light background.

3.2.227 Wnolskin. Sheepskin with the wool on.

3.2.228 Wrinkle. A permanent crease nr furrow on the grain surface of
a hide or leather, incapable of removal by rolling or plating.

‘o
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3.3 Terms applicable to sampling.

3.3.1 Acceptance of a lot. The approval of a lot as conforming to
contract or specification.

3.3.2 Composite sample. A portion “ofleather, which may be the scraps
from the cutcings of physical test specimens, that has been talcenfrom each
of the sample units constituting the sample. Tba leather i.scomposite as
specified for the purpose of testing a lot for chemical properties.

3.3.3 Defective unit. A unit that fails to conform to one or more of
. the visual, dimensional, or tactile requirements.

3.3.4 Delivery. The leather or fabricated leather articlea presented
I at any ona tima for inspection or test.

3.3.5 Examination. AIIelement of investigation, without the uae of
special laboratory appliance or procedures, of supplies and ‘servicesto
determine conformance to those specified requirements which can be deter-
mined by such inveatigationa. Examination is generally nondestructive and
includes but ia not limited to visual, auditory, olfactory, tactile, gusta-
tory, and other investigation: simple manipulation; gaging: and measurement.

● 3.3.6 Inspection. The process of measuring, examining, testing, or other-
wise comparing the unit of product.

\& 3.3.7 Lot. The term “lot” shall mean “inspection lot,” i.e., a collection
of units of product from which a sample la to be drawn and inspected to de-
termine conformance V:iththe acceptability criteria, and iS tO be accepted
or rejected aa a uhole; it may differ from a collection of units designated
aa a lot for other purposes (e.g. production, shipment, etc.).

3.3.8 Lot size. The number of units of product in a lot.

3.3.9 Mean. Arithmetical averaEe of a set of numbers.

. 3.3.10 Normal inspection. Inspection which ia used when there is no
statistically significant evidence that the quality of the product being
submitted ia better or poorer than the specified quality level.

3.3.11 Rejection number. A number R, such that if the number of defective
units in the sample ia equal to or greater than R, the lot shall be rejected.

I

10
3.3.12 Rejection of a lot. The disapproval of a lot as not conforming to

contract or apecificacion.

I
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3.3.13 Sample. A sample consists of one or more units of product drawn
from a lot, the units of the sample being selected at random without re-
gard to their quality.

3.3.13.1 Sample for examination. A specified number of units taken from
a lot for the purpose of visual, dimensional, or tactile inspection.

3.3.13.2 Sample for test. A specified number of sample unitq taken from
a lot for the purpose of testing the lot for all physical and them.ice2
properties for which requirements are specified.

3.3.14 Sample size. The number of asmple units in the sample.

3.3.15 Sample unit (for test purposes). The total quantity of material
necessary to obtain one test result for each of the properties and charact-
eristics specified in the material specification or procurement document.
In testing of small packsge units, the sample unit may be a package unit
randomly selected from the material representing the lot. In testing com-
modities in which the units are individually too small to provide sufficient
materisl for evaluating all the properties specified in the material speci-
fication, the sample unit may be a sufficient amount of the material, taken
as an aggragate, to prowide the quantity of material required.

3.3.16 Specimen. That portion of a sample unit required for a single ●
measurement of a given property or characteristic.

3.3.17 Testing. An element of inspection which generally denotes the
determination by technical means of the properties or elements of supplies,
or components thereof, and involves the application of established scientific Q
principles and procedures. w

3.3.18 Tightened inspection. Inspection under a sampling plan using the
same quality level as for normal inspection, but requiring more stringent
acceptance criteria.

3.3.19 Umit of product. A piece of leather in the form in which it ia
purchaaed, such as a single hide, side, akin or part thereof; or a eingle
fabricated-leather article in the form in which it ia purchased, such as a
counter, a pair of ahoes, a gasket, etc.

.

.
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SEVTIONL

SAMPLING FOR INSPECTION

4.1 Scope

4.1.1 This section establishes sampling plans for inspection by
attributes of leather and fabricated leather articles. Tbs term “in-
spection” is used throughout the specification to signify the process of
meaauring, examining, testing, or otherwise comparing the unit of product.
Ihe term “sampling” is used to signify lot-by-lot acceptance sampling. The
essential feature ia that a product ia grouped into lots, each of which is
accepted or rejected in its entirety on the baais of the performance of a
sample or samples taken from it.

4.2 General asmpling procedure.

4.2.1 Formation of lots or bacchea. Prior to sampling, the product shall
be aaaembled into identifiable lots, batches, or any such other manner as
may be specified in the applicable procurement document. Each lot or batch
(see 3.3.7) shall, as far as is practicable, consist of units of product of
a single type, grade, class, size, and composition, manufactured under es-
sentiallythe a~e conditions. Unless otherwise specified in the material
specification, the number of units of product comprising a lot shall not ex-
ceed the equivalent of 25,000 aqosre feet of leather.

4.2.1.1 The leather in any one lot should be produced:

(a) From units of product of similar size and type.

(b) From functionally equivalent tanning and finishing materials.

(c) From a single production method.

(d) From sequential production batches.

4.2.1.2 Presentation of lots or batches. The formation of the iota or
batches, the lot or batch size, and tha manner in which each lot or batch
is to be presented and identified by the supplier shall be designated or
approved by the responsible authority. As necessary, the supplier will
pmvlde adequate and suitable storage apace for each lot or batch, equipment
needed for proper identification and presentations, and personnel for all
handling of product required for drawing of samples.

FZD. TE3T METHOD STD. NO. 311
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I 4.3 Sampling for in8pecti0n. The mmple ra@ized for in.epectionof the
lot shall be taken in accordance with a &andom”procese,i.e.~ a process
which gives each item in the lot the same ch~ce of being included in the
sample. To this end, the sample procedure should conform as far as practic-
able to the following rules:

Rule 1: hits shall be taken from locations scattered throughout the
lot to insure that all the unite for a sample will not be taken from che same
portion of the lot, such aB a einsle carton, layer, tier, etc.

Rule 2: Units shall be taken without regard to quality.

I 4.4. Sampling for examination of visuel, dimensional, and tactile character-
istics.

4.4.1 Sample size. Onless otherwise specified in the material specification,
the number of units to be taken from a lot for the purpose of visual, dimensional,
or tactile characteristicexamination shall be in accordance with table 1.

TASLE 1.

Sampling for examination of visual, dimensional,a“d tactile characteristics
of nonfabricated and fabricated leather articles.

Rejection No.

Lot size Samule size
Normal Tightened

I
S or less 2 1 1
9 to 15 3 1 1
16 co 25 5 1 1
26 co 50 8
51 co 90

1 1
13 2 2

91 co 150 20 2 2
151 co 280 32 2
281 co 500 50 : 3
501 co 1200 so 6 4
1201 CO 3200 125 8 6
3201 co 10000 200 11 9

10001 co 35000 315 15 13
35001 and over 500 22 19

.

.
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4.4.2 Normal inspection. Normal inspection shall be used at the start
of inspection, unlees otherwise directed by the procuring activity. When
normal inspection is in effect, tightened inspection shall be instituted
when 2 out of 5 consecutive lots or batches have been rejected on original
inspection.

4.4.3 Tightened inspection. When tightened inspection is in effect,
normal inspection shall be instituted when 5 consecutive lots or batches
have been considered acceptable on original inspection.

4.4.4 Rajection of lot on the basis of examination of the sample. A lot
should not be tested for physical and chemical characteristic if the num-
ber of defective units in the sample equals or exceeds the “Rejection Num-
ber.” If the number of defective units in the sample is less than the
“Rejection Number,“ the lot should be sampled for physical and chemical
characteristics to determine its acceptability.

4.5 Sampling for physical and chsmicsl teats. The sample required for
testing the lot for physical and chemicsl characteristics shall be selected
from the sample for visual, dimensional, or tactile characteristics. Each
item @f the sample, regardlees of its visual, dimensional, or tactile char-
acteristics, shall be given an equal chance of being included in the sample

●
for testing.

4.5.1 Sampling for testing of nonfabricated leather.

4.5.1.1 Sample size. Unless otherwise epecified in the material speci-

e
fication, 15 units of product shall be selected at random from each lot for

b
the purpose of testing. For lots consisting of less than 15 mits of pro-
duct, esch unit shall be asmpled for test.

I
.

I

●

4.5.1.2 Locstion of teat srea. An 8 by 8 inch area of the unit of pro-
duct from which pieces shall be taken for we in preparing specimens for

. physical and chemical tests ie shown in figure 2. The piece taken fram the
test area shall be of sufficient size and shape to furnish all the specimens
required by the material specification for teata. The apecimena shall be
taken from the 8 by 8 inch teat area aa close to point “a” ss ia practicable.
The piece shall be marked to indicate the side that is parallel to the back-
bone. The size and shape of the specimen for test cut from the piece shall
be as specified in the applicable test method or in the material specification.
Unless otherwise specified in the applicable test method or in the detail
specification, the specimen for test shall be cut with the long dimension
perpendicular to the backbone.

I
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4.5.1.2.1 Skins. The teat area shall correspond to that for cattlehides
ae shown in figure 2, except that it shall begin at a point 1 inch from the
backbone line and 3 inches from the root of the tail. Pisces for teat shall
be cut from only one aide of the backbone of each skim.

1 4.5.1.2.2 Hidee. The test area shall correspond to that shown in figure 2.
Pieces for teat shall be cut from only one side of the backbone of each hide.

4.5.1.2.3 Sidee, crops, backe, and bends. The test area shall correspond
to that shown in figure 2. Deuble bends and belting butts shall be sampled
on only one aide of the backbone.

I 4.5.1.2.4 Bellies. The test area shall correspond to area X of figure 2,

I
T h emiddle of the area shall be approximately midway between D and E. If
physical teste are required, the area may be enlarzed to 5 hY 7 f“.h.s.

4.5.1.2.5 Double ehoulders. The test area shall correspond to area Y of
figure 2. The middle of the area shall be approximately midway between B
and E. If physical tests are required, the area may be enlarged to 5 by 7
inches.

4.5.1.2.6 Pieces of bellies and altouldersfor testing. When bellies and
ahou.ldersare purchaaed in separata units, pieces for usa in chemical tests
shall be taken from the areae marked “X” and “Y” respectively in figure 2 and ●
composite as specified in method 6002. When physical testa are required,
the “X” and “Y” areaa shall be enlarRed to 5 by 7 inches and suecimens for
testing taken from that area.

4.6 Sampling for testing of fabricated leather articles. g

4.6.1 Sample size. Unless otherwise specified in the detail specification,
the number of sample units to be taken from a lot for the purpose of physical
and chemical teats shall be in accordance with table 11.

TA13LE 11

Lot aiza (~it.) ! sample .i.e
I

-Eal_i.

.

,
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4.6.1.1 Sampling for testing physical characteristics. Unless othez-
wise epecified in the material specification, epecimens for each physical
property for which requirements are specified ehall be taken as deecribed
in the applicable te8t method.

4.6.1.2 Sampling for testing chemical properties. Unless otherwise
specified in the material specification or applicable teet method, chemical
properties for which requirements are specified shall :e determined on the
composite sample that has been prepared in accordance with test method 6002.

4.7 Acceptance of lot.

4.7.1 Unlees otherwise specified in the applicable procurement docwment,
a lot ehall be considered as meeting the requfremente of that document if
the following condition ‘are fulfilled:

(1) After examination of the lot, the number of defective units
is less than the applicable rejection number.

(2) The results of physical and chemical test determinations
performed on the eample unit or compoeite eample satiefy the requirements
set forth in the procurement document.

5
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SECTION 5

ATMOSPHERIC CONDITIONS FOR TESTING

5.1 Humidity and temperature conditions for testing. Unless otherwise
epecified in the applicable test method, material specification, or pro-
curement document, strength and mechanical tests of leather and leather
products shall be performed under Standard Atmospheric Conditions and per-
formed on epecimena in moieture equilibrium wader Standard Atmospheric
Conditions. All other typea of tests may
ditions or as specified.

5.1.1 Standard Atmospheric Conditions.
for leather and leather products testing
at a temperature of 23° ~ 20C.

be performed under ambient con-

Standard Atmospheric Conditions
are 50 ~ 4 percent relative humidity

5.1.2 Moieture equilibrium. Msisture equilibrium la considered to have
been reached when, after free exposure of the meterial to air in motion et
Standard Atmospheric Canditione ae defined above, the change in weight in
successive weighings made at 1 hour intervels is no greeter then O.25 per-
cent.

.

0
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SECTION 6

GSNERAL NOTES

6.1 Content of methods.

6.1.1 Principal subdivisions. The methods are organized under the
~ headings: Scope, Test specimen, Number of determinations, Apparatus,

Procedure, Report.

6.1.2 Scope. The property to be measured or evaluated, the material
. to which the method la applicable, and limitations of the method are

stated under “Scope.”

6.1.3 Test specimen. The test specimen, its dimensions, the way in
which it is to be taken, and its method nf preparation is described.

6.1.4 Nmnber of determinations. The number of test specimens required
to obtain the results for a property and for a sample unit is found under
“Number of determination.”

●
6.1.5 Apparatue, reagents, and methods cited. The apparatua, reagents,

and other materials required to carry out the test are enumerated, as well as
applicable methods req~red and cited to carry out the procedure.

6.1.6 Procedure. Detailed directions for carrying out the teet and for I

~
calculating the resulte for a specimen are given.

6.1.7 Report. The precision and manner of expression of the teat reaulta
ia given.

6.2 Numerical requirements in methods.
.

6.2.1 Forms ueed. NumsTical requirements are given in any of three forma
illustrated by the folloving examplea: “approximately 2 grama,” “2 grama,“
and “2.000 ~ 0.002 grama.”

6.2.1.1 “Approximately 2 grama”. This form of expreaaion implies that
the numerical requirement ia not critical and My vary within reason. The
permiaaible variation is usually dictated by obvious practical conaiderationa
and the neareat readily obtained approximation to the weight or dimensions
may be considered satisfactory.

I

Downloaded from http://www.everyspec.com



FSD. TEST NSTHOD STD. NO. 311
January 15, 1969

6.2.1.2 “2 grams”. This form of
requirement is to be as close to “2
the stated material with the usual,

expressing implies that the numerical
grams” as can be readily measured on
ordinary engineering tools.

6.2.1.3 “2.000 ~ .002 grams”. This form nf expression implies that the
numerical requirement in question must be between 1.998 and 2.002 grams.

6.3 Conflict with referenced specification. Nhen the requirements
specified in this standard conflict with any requirement of a specification
referenced herein, the requirements of this standard shall apply. Nature
of conflict between this standard and the referenced specification shall
be submitted, in duplicate, to Clothing and Organic 1’lsterialsDivision,
U. S. Army Nstick Laboratories, Natick, NSSS., 01760.

6.4 Specification data.

6.4.1 Detail specifications for leather and leather articles should
specify any desired options nffered herein and should state which method
shall be used for a particular test. such as method 4011 or 4021 for
cracking, method 214i or 2151 for stitch tear, or method 5021 for mildew
resistance.

6.5 SSW materials of the tanning industry.

6.5.1 In describing various claases of leather, the name of the animal
from which the skin was taken is generally used. The following are grnups
of snimsls from which skins are generally taken and dressed into leather:

Cattle
Sheep and lamb
Goat and kid
Equine
Buffalo
Pig and hog
Deer
Ksngaroo and wallaby
Aquatic
lliscellaneous

6.6 Finished leather, uses.

6.6.1 Cattle group.

b?

.

.

1-
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6.6.1.1 Steer, cow, and bull hides produce leather for the following
uses:

Shoe soles, heels, counters, welting, innersoles
Boot and shoe uppera
Harneas , aaddles, alcirting for saddles, horse collars
Traveling baga, suit caaes, straps
Gloves and garmenta

, Machinery belting
Upholstery for automobiles, furniture, airplanea, and decorative purposes
Fancy leather gooda, handbaga, belts and wallets

. Bookbindings
I Aurona.—.

Buffing wheels
Aprons, cardera, combers, and pickers on textile machinery
Hydraulic packings, washers and gaskets
Lacea for belting, ahoea, parachute slings and tags
Lithographic purposes
Footballs and sporting gooda
Razor strops
Suspenders
Scabbards

o

Rawhidea
Selfaealing gasoline tanks
Brief casea, envelopes (slide faatener)
Orthopedic purposes
Reinforcements for frame baslceta

c
6.6.1.2 Ripskins from large calves or undersized or small breeds of cattle

produce leather for the following uses:

Shoe uppers
Fancy leather gooda and luggage

.
Gloves and garmenta
Shoe linings

‘ 6.6.1.3 Calfskins produce leather for the folloving uses:

Boot and shoe uppers
Fancy leather goods ar.d
Gloves and garmenta
Sweat bands for hats
Rawhide and -oarchment

handbags

:.:ilitaryhelmets and Kas masts
Fine shoe lifii?gs
iiookb<ndings
Grips for golf clubs

‘o Handicrafts
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I 6.6.2 Sheep and lamb group -

6.6.2.1 Woolen skins, hair skins (cabrettas), etc., produce leather for
the following uses:

Shoe linings and uppers, slippers and play shoes
Gloves
Bookbindings
Leather goods and handbags
Aprona
Chamois

I Coats and other articles of clothing
Aviators’ clothing
Sweat bands for hats

I :feters
Parchment
Piano actions
Rollers on textile machinery
Iiilitary helmets
Millinery and caps
Sporting goods

6.6.3 Goat and kid group -

6.6.3.1 Skins from this group produce leather for the following uses:

Shoe uppers
Fancy leather goods and handbags
Gloves and garments
Aviatora’ clothing
Bookbindings
Upholstery

6.6.4 Equine group -

6.6.4.1 Horse, colt, ass, mule, and zebra hides produce leather for the
following uses:

Shoes
Gloves and garments
Aviators’ clothing
Sporting goods (baseball covers and mitts)
Puttees
Luggage
Razor strops
Belts
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6.6.5 Buffalo group -

6.6.5.1 Domesticated laud end water buffalo (excluding American bleon)
produce leather for the folloving ueee:

Shoe solee and uppera
Buffing wheels
Luggage
Nendbags

6,6.6 ‘jig end hog group -

6.6.6.1 Pig, hog, boar, peccary, and carpincho (Brazilian rodent) skins
produce leether for the following ueee:

Fancy leather goods end luggage
Glovee
Innereolee, counters,
Sad~lery and harnese
Shoe uppere

6.6.7 Deer group -

6.6.7.1 Fallow deer.

etc.

reindeer. antelone. Reselle (dikdik), elk, and
caribou ekina produce

Shoe uppers
Gloves
Clothing
Fancy leather goods
Piano actione
Muk.luke

ieather for the foik%ing uees:

6.6.8 i&ngaroo end wallaby group

6.6.8.1 Skine from this group produce leather for shoe uppere.

6.6.9 Aquatic grou~ -

6.6.9.1 Seal, sea-lion, and walrue skins produce leather for the folloting
uses:

Luggage
Fency leather goods
Buffing vheela
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6.6.9.2 Shark, whale, blackfish, dolphin, porpoise, etc., produce leather
for the following uses:

Fancy leather goods
Luggage
Shoe uppers

I 6.6.9.3 Alligator skins produce leather for the following .:ses:
I

Shoes
Handbags
Luggage
Fancy leacher gooda

6.6.10 Miacellaneoua group -

6.6.10.1 Ostrich skins produce leather for the following uses:

Fancy leather goods
Luggage

.

6.6.10.2 Camel, llsma, alpaca, and yak skins are tanned in the prnducing
councries usually for local consumption. ●
6.6.10.3 Lizard, snake, frog, and similar skins produce leather for the

fOIlOwing uses:

Shoe uppera R
Fancy leather goods

6.6.10.4 Elephant, hippopotamus, and rhinoceros skins are not used to
any great extent because of small supply and the long time required to tan it.

.

.

I
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SECTI(lN7

CONCESSION SOUIVALENTS

7.1 Temperature COnVC-iOn

7.1.1 Centigrade Co Fahrenheit scales

‘c.

-2C
-19
-18
-17
-16
-15
-14
-13
-12
-11
-10
-9
-e
-7
-6
-5
.4

-3
-2
-1
0
L
~

3
4
5
6
7
e

‘F.

-4.0
.2.2
-0.4
1.4
3.2
5.
6.8
e.6
10.4
12.2
14.
15.e
17.6
19.4
21.2
23.
24.0
26.6
28.4
30.2
32.
33.e
35.6
37.6
39.2
41.
42.8
44.6
46.4

‘c.
—.

9
10
11
12
13
14
15
16
17
le
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

‘F.

42..2
50.
51.e
53.6
55.4
57.2
59.
60.8
62.6
64.4
66.2
68.
69.e
71.6
73.4
75.2
77.
78.e
eo.6
e2.4
e4.2
e6.
e7.8
89.6
91.6
93.2
95.
96.8
9$?,6

=

c.
—

3e
39
40
41
42
43
44
45
46
47
48
k9
50
51
52
53
54
55
56
57
$8
59
50
jl
52
i3
i4
i5
i6

“F.

100.4
102.2
104.
105.8
107.6
109.4
111.2
113.
114.8
116.6
1~8.4
120.2
122.
123.8
125.6
127.4
129.2
131.
132.8
134.6
136.4
138.2
140.
141.8
143.6
145.4
147.2
149.
150.8

‘c.

67
68
69
70
71
72
73
74
75
76
77
7e
79
eo
81
e2
83
84
e5
86
07
e8
89
90
91
92
93
94
95

‘F.

152.6
154.4
156.2
158.
159.8
161.6
163.4
165.2
167.
168.8
i70.6
172.4
174.2
176.
177.8
179.6
lel.b
183.2
185.
186.8
188.6
190.4
192.2
194.
195.e
197.6
199.4
201.2
203.

‘c.

96
97
98
99
100
101
102
103
104
105
106
107
ioe
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

‘F.

20&.8
206.6
2oe.6
210.2
212.
2~3.e
215.6
217.6
219.2
221.
222.e
224.6
226.4
22e.2
230.
231.8
233.6
235.4
237.2
239.
240.e
242.6
244..4
246.2
248.
249.8
251.6
253.4
255.2

‘ o
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7.1.1 Centigradeto F&renhai~ ~cale~(Cent,d)

C’c. OF.

.
O F.

=

OF.Oc. OF.Oc.

125
126
127
I2a
129
130
131
132
133
134
135

‘F.

257.
258,8
260.6
262.4
264.2
266.
267.8
269.6
271.L
273.2
275.

136
137
138
139
140
141
142
143
lkk
145
146

2?6.8
278.6
280.4
282.2
284.
285.8
287.6
289.4
291.2
293.
294.8

147
148
149
150
151
152
153
154
155
156
157

296.6
298.4
300.2
302.
303.8
305.6
307.4
309.2
311.
312.8
314.6

1S8
159
160
161
162
163
166
165
166
167
168

316.6
318.2
320.
321.8
‘323.6
325.4
327.2
329.
330.8
332.6
334.4

169
110
L71
172
173
174
175
176
177
178
179
180

336.2
338.
339.8
361,6
343.4
345.2
367.
348.8
35o.6
352.4
354.2
356.

(OF. - 32) X ; = ‘C.

=

‘F. Oc.

=

‘F.

=

‘F.

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Oc. 0?. Oc.

7.22
7.78
8.33
8.89
9.44
10.
10.56
11.11
11.67
12.22
12.78
13.33
13.89
14.64
15.

‘F.

60
61
62
63
64
65
66
67
68
69
70
71
72
73
76

Oc.

o
I
2

-17.78
-17.22
-16.67
-16.11
-15.56
-15.
-14.44
-13.89
-13.33
-12.78
.12.22
-11.67
-11.11
-10.56
-1o.

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

-9.44
-8.89
-8.33
-7.78
-7.22
-6.67
-6.11
-5.56
-5.
-6.44
-3.89
.3.33
-2.78
-2.22
-1.67

-l.lL
-0.56
0.
0.56
1.11
1.67
2.22
2.78
3.33
3.89
4.44
5.
5.56
6.11
6.67

k5
.46
k7
48
b9
50
51
52
53
56
55
56
57
58
59

15.56
16.11
16.67
17.22
17.78
18.33
18.89
19.44
20.
20.56
21.11
21.67
22.22
22.78
23.33

3
4
5

, I6
7 I8
9
10

.

11
12
13
14

Downloaded from http://www.everyspec.com



I
FSD. TSST FfC27iODSTD. NO. 311
Jmuarv 15, 1%9

7.1.2 Farenheit to Centigrade scales (gent’d)

(° F. . 32) X ; = ‘C.

=

‘F. Qc. ‘F. Oc.

=

‘F. Oc.

=

‘F. Oc.

—.——

‘F.
-
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
23a
239
260
241
2b2
243
244
265
246
247
26a
249
250

Oc.
.—
lo3.a9
104.44
105.
105.56
106.11
106.67
107.22
lo7.7a
loa.33
lea.a9
109.44
110.
110.56
111.11
111.67
112.22
112.7a
113.33
113.a9
114.44
115.
115.56
116.11
116.67
117.22
117.7a
[la.33
~la.a9
119.44
L20.
,20.56
,21.11

75
76
77
7a
79

23.a9
24.44
25.
25.56
26.11
26.67
27.22
27.7a
2a.33
2a.a9
29.44
30.
30.56
31.11
31.67
32.22
32.7a
33.33
33.a9
34.44
35.
35.56
36.11
36.67
37.22
37.7a
3a.33
3a.a9
39.44
40.
40.56
61.11
41.67
42.22
42.7a
43.33

111
112
113
114
115
116
117
1la
119
120
121
122
123
124
125
126
127
12a
129
130
131
132
133
134
135
136
137
~3a
139
140
141
142
143
144
145
146

43.a9
44.44
45.
45.56
46.11
46.67
47.22
47.7a
4a.33
4a.a9
49.44
50,
50.56
51.11
51.67
52.22
52.7a
53.33
53.a9
54.44
55.
55.56
56.11
56.67
57.22
57.7a
5a.33
5a.a9
59.44
60.
60.56
61.11
61.67
62.22
62.78
63.23

147
14a
149
150
151
152
153
154
155
156
157
15a
159
160
161
162
163
164
165
166
167
16a
169
170
171
172
173
174
175
176
177
17a
179
Lao
la1
!az

63.a9
64.44
65.
65.56
66.11
66.67
67.22
67.7a
6a.33
6a.a9
69.44
70.
70.56
71.11
71.67
72.22
72.7a
73.33
73.a9
74.44
75.
75.56
76.11
76.67
77.22
77.7a
7a.33
7a.a9
79.44
ao.
80.56
al.11
al.67
62.22
a2.7a
e3.33

183
la4
la5
186
la7
~aa
1a9
190
191
192
193
194
195
196
197
198
199
200
?01
?02
?03
?04
!05
?06
?07
!oa
!09
!10
!11
!12
!13
!14
15
’16
:17
la

a3.a9
a4.44
a5.
a5.56
a6.11
86.67
a7.22
a7.7a
aa.33
aa.a9
89.44
90.
90.56
91.11
91.67
92.22
92.7a
93.33
93.a9
)4.44
95.
95.56
26.11
36.67
)7.22
37.7a
)a.33
9a.a9
)9.64
)0.
)0.56
)1.11
11.67
)2.22
)2.78
)3.33

.

1 .
ao
al
a2
a3
a4
a5

I
a6
a7
aa
89

0
90
91
92
93
94
95
96
97
9a
99
100
101
102
103
104
105
106
107
108
109
110

I
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1 7.2 Line#r equival.nts.-

1 Meter Centimeter Millimeter Inch Foot Yard

1.000 100.00 1000.000 39.37 3.281 1.09fl
0.010 1.00 10.000 0.394 0.033 0.011
0.0254 2.54 25.400 1.000 0.083 0.028
0.305 30.4s 304.801 12.000 1.000 0.333
0.914 91,46 91&.4oo 36.000 3,000 1.000

I 7.3 &as equi.mlenta..

Grama 0unc*9 Pounds

1.000 0.035 0.002
28.350 1.000 0.063

453.590 16.000 1.000

●
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7.5 Tolerance conversion tables

_ Temperature

~

0.56

1.12

1.68

2.24

2.80

3.36

3.92

4.48

I 5.04

5.60

~ ~

1 1.8

2 3.6

3 5.4

4 7.2

5 9.0

6 10.8

7 12.6

8 14.4

9 16.2

10 18.0

LenRth

Centimeters ~ Inches.

2.54 1 0.40

5.08 2 0.80

7.62 3 1.20

10.16 4 1.60

12.70 5 2.00

15.24 6 2.40

17.78 7 2.80

20.32 8 3.20

22.86 9 3.60

25.40 10 4.00

Weight

Grams

28.35

56.70

85.05

113.40

141.75

170.10

198.45

226.80

255.15

283.50

y

1

2

3

4

5

6

7

8

9

10

Ouncee

0.035

0.070

0.105

0.140

0.175

0.210

0.245

0.280

0.315

0.350

s

a
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.

1.

THICIQJESS,UNIT

1. SCOPE

1.1 This method is intended for determining the thickness of units of
leather such as hides, skins, crops, backs, bends, belting butts, belting
butt ends, sole leather bends, single shoulders, double shoulders, bellies,
side upper leather, cut soles, counters, glove leather: chamois, etc.

2. TEST SPECIMEN

2.1 The test specimen shell consist of a unit of leather.

3. NOMSER OF DEfESMIWATIONS

3.1 Unless othen.’lsespecified, five measurements shall be made at
points equally spaced over the unit.

4. APPARATUS

k.1 Gage, spring-type, graduated in 0.1 millimeter (O.25 ounce) or 0.5
ounce (1/128 inch), hating a flat presser foot 10.2 f 0.6 millimeters in
diameter end a flat anvil 10.2 > 0.6 millimeters in diameter. The spring
shal1 exert a force of h54 ~ .20grams on the foot when the gage reads
2 ounces and 907 t 20 grams when the gage reads 12 o~ces.

4.2 Gage, standard wedge-t~e, hating one leg graduated in a 0.5 iron

K (l iron = 1/48 inch) preferably constructed of stainless steel, In which
the legs enclose en angle of 4 degrees.

4.3 Gage, micrometer caliper, with ball attachment.

5. PR@XJXIRE

5.1 Non-fabricated leather.

5.1.1 Leather other then sole leather.

5.1.1.1 Unless otherwise specified in the materiel specification,
measurements shall be made with the gage described in 4.1.

5.1.1.2 The portion of the spectien to be measured shall be placed
between the anvil and the presser foot of the gage in such a namer that
the portion of the specimen to be measured is in contact with the whole
area of the anvil. With the spechen held In this POSition, the thumb

FED. TEST METHOD STD. NO. 311

I
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lever of the gege shall
The lever shall then be

be compres~ed so that the gage reads 15
released ellowing the gage presser foot

o u n c e s.

t o snap
onto the le:Lher. The thiclmess shall be meeawzed to the nearest 0.1
millimeter (r to the nearest 0.25 ounce. The thickness shall be measured
at equally spated places along end at ~east 15 centimeters from the bsck-
bnne. The initial measuremenljshall be at a point 13 centimeters from the
root of the tail, end the final point of measurement shall extend no
ferther them 13 centimeters into the neck area.

5.1.1.3 If the dimensions ere such that the gage will not reach from
the edge to the point at which the thickness is desired, the specimen
shall be folded upon itself witibthe fLesh inside. The thickness of the
folded spechen shall be measured end one half of this measurement shall
be taken es the thickness.

5.1.2 Sole leathers.

~.1.2.1 Unless otherwise specified in the material specification, measure-
ments shall be made with the gage described In 4.2.

5.1.2.2 The cut edge of the specimen shall be inserted between the legs
of the gage so that the plene of the leather is perpendicular to the plane
of the gage and bisects the angle formed by the legs. The gage shall be
pushed over the edge of the leather to make firm contact with the leather
so that the gage will stay in position when inverted, but not cause eny
visible deformation of the specimen. The thickness shall be reed to the
nearest 0.5 iron at the point where the specimen contacts the legs of the
gage. The thickness shall be measured as follows:

5.1.2.2.1 Bellies. The specimen shall be gaged at two lncations 15
centimeters to either side of the point opposite the center of the main
width of the belly.

5.1.2.2.2 Shoulders (double). The specimen shall be gaged at two places
on the cut edge opposite the neck and 15 centimeters on each side of.the
backbone.

5.1.2.2.3 Shoulders (single). The specimen shall be gaged at one place
on the cut edge opposite the neck end 15 centimeters from the backbone
line.

5.1.2.2.4 Bend butts. The specimen shall be gaged at two places on the
cut edge at Zhe shoulder end en~ 15 centimeters &-esch side &f the beekbone.

. I

FED. TEST MEIHOD STD. NO. 311
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5.1.2.2.5 Bends. The specimen shall be geged at three places along the
backbone startiog 30 centl.metersfrom the root of the tail end at 15
centlmeter intervalsfrom that point toward the shoulder end.

.

1 .

*

5.1.2.2.6 Backbones, sides and crops. The specimen shall be gaged in
no less than five places along the backbone, startIng 30 centimetersfrom
the rnnt of the tall and at 15 centimeterintervalsfrom that point towe.rd
the shoulder end.

5.2 Fabricated leather articles.

5.2.1 General.

5.2.1.1 Unless otherwie.especifIerlin the material specific%tion,
measurementsshall be made with the gsge described in 4.1,or if the specimen
18 rounded,the micrometer gage described in b.3 shall be used.

5.2.1.2 Unless otherwisespecified in the material speclficatlon,the
specImen shall be measured as described in 5.1.1.2, except that measurements
shall be made at 3 places spaced equidistantalong the longitudinalcenter
line‘ofthe epecImen.

5.2.2 tit soles.

5.2.2.1 Unless otherwise specified in the material specification,
measurementsshall be made with the gege described in h.2.

5.2.2.2 The smooth edge of the specimen shall be placed between the legs

G of the ,gageso that the plane of the leather is perpendicularto the plane
of the edge end bisects the angle formed by the legs of the gage. The gage shall
be pushed over the edge of the specimen far enough to make firm contact with
both surfaces of the leather,but not far enough to cauae eny visible
distortionof the specimen. At the point where the specimen centects the
legs of the gage, the thicknessshall be read fron the E.cale to the
nearest 0.5 iron.

5.2.2.3 Ur.lessotherwiseapec~fied in the material specification,
messurement8shall be made on the toe, inside ball, and outside ball.

6. REKIRT

6.1 The thickness of the specimen shall be the average of the results
obtainedfrom tillmeasurementsmede on the specimen. Indivldu+ results
utilized to obtain the averege shall be reported.

I

‘o
FED. TSST MZTSOD STD. NO. 311
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6.2
shall

6.3
shall

NOTE:

I

The thichess of the specimen
be reported to the nearest 0.1

The thickneea of the suecimen
be reported toIIIISnesrest O.5 iron.

as determined in 5.1.1 and 5.2.1
milltieter or 0.25 O UII C e .

a e determined in 5.1.2 end 5 .2.2

The gages described in &.1 end k.2 may be purcl.wed from The Woburn
Machine Co., 201 MSin Street, Woburn, MSSS.0180L

The micrometer .gegeand ball attachme~t described in 4.3 may be
purchased from the L.S. Starrett Co., Athol, Mass. 01331,

FED. TEST METHOD STD. NO. 311
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I

I
I

.

TsIcKmss# sPEzIum

1. SCOPE

1.1 This method is intended for determining the thickness of specimens
of leather used for various physical tests.

2. TEST SPECIMEN

2.1 The specimen shall be of the size and shape required.in the applic-
able physical test methcd.

3. NUM13EROF D!YLFR!..INATIONS

3.1 Unless otherwise specified in the detail physical test method, each
specimen 8hall be measured.

k . APPARMYJS

4.1 The apparatus shall consist of a dial micrometer having a flat
anvil not less than 10 millimeters in diameter and a flat presser foot

●
10 i 0.5 millimeters in diameter which exerts a force of 393 * 10 grama
on the specimen, the force being applied by meaos of a weight. The
surfaces of the anvil and presser foot shall be parallel to within 0.00025
millimeters. The dial shall be graduated to read In 0.0025 centimeter units.

5. PROCEDURE
-3

5.1 General. The specimen shall be placed on the anvil of the micrometer
and the presser foot lowered gently (not dropped) until it contacts the
surface of the leather. The thickness of the specimen shall be read from
the dial and the value recorded: Unless otherwise specified in the detail
physical test method, 3 measurements, equally spsced over the specimen,
shall be made.

I . 5.2 Tensile strength specimen. The procedure shall be se described in
5.1, except that the specimen shall be meaaured at 3 Places alou the
longitudinal center
2.54 centimeters on

line of the specimen, at the center and approximately
each side of the center.

PED. TEST ME’I!SODSTD. NO. 311
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6. NESULTS

6.1 Unless otherwise stated in the detail physical test methcd, the
thickness of the specimen shall be the averege of the measurements made.

6.2 The thickness of the specimen shall.be reported to the neerest
0.0025 centimeter.

NOT2S: Apparatus which meets the requirement of this epeciflcation may be
purchssed from:

Frank E. Randall Co.
U8 Ash Street
Waltham, Massachusetts 02151?J

Custom Scientific Instrument Co.
541-L3 Devon Street
Arlington, New Jereey 07032

Teeting Machines Inc.
431 W. /+2ndStreet
New York, New York 10036

FED. TEST METSOD STD. NO. 311
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~

AREA, UNIT, WEIGti MWI!SOD

1. SCOPE

1.1 This method is intended for determining the area of units of leather.
This method is more accurate than method 1121 and should be used in case
of dispute as to the method for determining area.

2. TEST SPECIMEN

2.1 The specimen shall consist

3. NUMBER OF DETEFMtNATIONS

3.1 Unless otherwise specified

of

in
specimen from each sample unit shall

4. APPARATUS

4.1 Paper of uniform thickness at
to be measured.

4.2 h instrument for cutting the

a unit of leather.

the materiel specification, one
be measured.

least es large in area as the specimen

paper.

4.3 Balance accurate to 0.01 gram and weights when required.

4.4 Rule or tape graduated In millimeters.

5. PROCKDURE

5.1 The piece of paper shall be placed flat on a smooth surface. The
specimen shall be placed flat on the paper and the area of the specimen
traced on the paper. The paper shall be cut to the shape of the specimen,
weighed, end the weight recorded to the nearest O.1 gram S-SW1. A rectangle
consisting of more than half of the total area of the weighed paper shall
be cut from the weighed paper. The paper rectsngle shall be weighed and
the weight recorded as W2. The dimensions of the paper rectangle shall
be measured to the nearest millimeter by means of the graduated rule or
tape, the area calculated by multiplying the width by the length, and the
value recorded to the nearest square centimeter as A.

FED. TRST METHOD STD. NO. 311
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5.2 Calculation. The area of the specimen shall be calculated aa follows:

Area, square centimeters . Ml x A-
W2

Where:

W1 = weight of

W2 = weight of

the apecImen-shaped paper, grema.

the paper rectengle, grams,

A= area of the paper rectangle, square centimeters.

6. RSKIRT

6.1 The erea of the specImen shell be reported to the nearest square
centimeter.

.

Y

..
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1. SCOPE

1.1 This method is
leather.

2. TEST SPSCIMtN

MEXHOD 1121
January 15, 1969

I

AREA, UNIT, TEMPLATE MWJ!HOD

intended for determining the area of lsrge units of

2.1 The specimen shall consist of a unit of leather.

3. NVM3.ESOF ITDRMINATIONS

3.1 Unless otl:nise specifled in the material specification, one
specimen from each sample unit shall be measured.

4. APPARATUS

k.1 A trensuerent. flexible temulate graduated in square centimeters.
The template .&all b~ large enough-to co~er

5. PROCEDUM

5.1 The specimen shall be placed flat on
shell be placed smoothly over the specimen.

the specim;n completely.

a smooth surface. The template
The area shall be determined

by counting the number of squere centimeters covering the .eurfeceof the
specben. Perts of the squares of the template not completely covered by
the specimen shall be estimated end the value recorded to the nearest
500 square centimeters.

6. P.FSULTS

6.1 The erea
centimeters.

of the specimen shall be reported to the nearest 500 square

FED. TEST MdTSOD STD. NO. 311
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WIDTH AND IXNGTS, UNXT

1. SCOPE

1.1 This method is intended for detennlnins the width or length of
physical test specImens of regularly shaped units end pieces of all types
of leather.

.
2. TEST SPECIMEN

2.1 Unless otherwise specified is the material specifIcation, the speci-
men shell be the prepe.redtest specimen, unit, or piece of leather.

3. NUMBER OF DETEMWWIONS

I 3.1 Unless otherwise specified in the material specificatlon, one test
specimen from each sample unit shall be tested.

4. APPARATUS

4.1 A steel scale or tape graduated to 0.5 mllltieter or finer.

● 5. PRCKXDURE

5.1 Narrow units (100 millimeters or less), pieces, or specimens: The
leather shall be placed on a flat su@ace end flattened without pullins

& or stretching. The graduated eteel scale or tape shall be placed over the

%
apeclmen without caueins any distortion in the width or length of the

w
specImen. Unless otherwise specified In the material specification, three
measurements eqml.ly spaced alons the width or length of the specimen
shall be made to the neareat 0.5 millimeter.

< 5.2 Wide units (over 100 millimeters), pieces, or spectiens: The width
or length shall be determined es described in 5.1, except that measurements
shall be made accurate to the neareat 2.0 millimeters.

. 6. REKJRT

6.1 The width or length of the specimen,unit or piece.shall be the
average of the vaiues obtained from all of the measurements made on the
specimen, unit, or piece, and shell be reported to the nearest 0.5 or
2.0 milll.meterses applicable.

FED. TEST MWJ2HODSTD. NO. 311
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APPARENT DRism w I&4TSER

1. SCOPE

1.1 This method is Intended for detersrinlngthe apparent density of
specimens of leather from their area end thickness. The method is
unsuitable for very soft leathers, such as chemois, whose thickness cannot
be accurately measured by the method cited.

.

2. TEST SPECIMEN

~ 2.1 Unless otherwiee specified in the material sp:cifIcation, the
specimen for testing shall be a die cut disc of leather 68 to 76 millimeters
in diemeter.

3. NUMBER OF DE~TIONS

3.1 Unless otherwise specified in the material specification, one speci-
men from each sample unit shall be tested.

4. APPARATUS AND METHOD CITED

k.1 Apparatus.

k.1.l

h.1.2
Q&

4.1.3

4.1.4

k.1.5

Round die 68 to 76 millimeters in diameter.

Mallet.

Ruler or”steel tape graduated in millimeters.

Analytical balance accurate to 0.001 gram.

Thickness gege as described in method 1021.

k.2 Methcd cited.

I . 4.2.1 Method 1021. Thickness, Specimen.

5. PR@XWRE
I

0.001 grem.

the thlckness gage end

weighed to the nearest

placed on the anvil of

5.1 The specimen shall be

I 5.2 The specimen shall be
the presser foot lowered gently until it contacts the surface of t~e-

1
leather. The thickness of the leather shall be read from the dial end the
value recorded to the nearest 0.25 centimeter. Measurements shall be
taken at 4 quadrants of the specimen disc at points equidistant from the

o

rim and center. The averege of these measurements shell be recorded as
the thickness of the spectien.

FED. TEST METHOD STD. NO. 311
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5.3 The diameter of the specimen dl.scmhsll be meesured by piecing a
ruler or steel tape across its vlde.stgirth end recording the length
indicated on the scele to the neareet 0.1 centimeter. This procedure
shall be repeated b times at redii approximately 45° to eech other. The
averege of these measurements S+ISLLbe recorded sa the diemeter of the
specimen disc.

5.4 Calculation of results.

5.4.1 The erea of the specimen shell be calculated by the following
equation:

5.4.2

A .l/4ti D2

A = srea of test specimen in squme centlmetera.

D = average diemeter in centimeters,

The apparent density shsll be calculated es follows:

Apparent density,
grems per cubic . Weight of specimen in grems

centImeter A x A+ersge thickness in centlmetero

6. REPORT

6.1 The appsment density of the specimen shall be reported to the
.01 gram/cubic centimeter.

nearest

FED. TEST MIFIRODSTD. HO. 311
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(

ERXAKING FORCE OR TENSILE STRENGTH, AND
ELONGATION: DUMBBELL STRIP MSTSOD

1. SCOPF

1.1 This methcd is
tensile strength, and

.
2. TEST SPECIMEN

intended for determining the breaking force or
elongation of leather.

2.1 The specimen shall be dumbbell-shaped smd shall be cut from the
6SJ@e unit of leather by means of a die having the dimensions shown in
figure 2021. The specimen shall be cut with the long dimension perpen-
dicular to the backbone. Mechanical leather shall be cut pusllel to the
backbone.

3. iWMSER OF DETERMINATIONS

3.1 Unless otherwise specified in the material specification, one speci-
men from each ssmple unit shall be tested.

4. APPARATUS AND METHODS CITED

4.1 Apparatus,

4.1.1 A testing machine wherein the specimen is held between two clamps
I

and strained by a uniform movement of a pulling clamp. The machine shall

2 meet the following requirements:

4.1.1.1 The design of each clsmp shall be such that one jaw is an
integral part of the rigid frame of the clamp and the other Jaw is on a.
part hinged or swiveled to the moveable member of the clsmp. The fe.ce of
the jaws of each clamp shall be 1 inch by 1-1/2 or more inches with the
long dimension perpendicular to the direction of application of force.
The surfaces of the jaws shall be flat and knurled to prevent slipping of
the specimen during test.

x

4.1.1.2 The machine shall be pc~er driven.

4.1.1.3 The applied tension shall be accurate to ~ 2 percent up to and
including a force of 50 pounds and t 1 percent over 50 pounds, and shallI be indicated by a dial, scale, or automatic recorder.

4.1.1.4 ‘he10SJ5indicator shall record or indicate the point of maximum
loed after uptue of the specimen.

FED. TEST MZTHOD STD. NO. 311
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b.1.1.5 The rate of travei of the power actuated clamp shall be 10 ~ 2
inches per minute under no load, and shs&k be uniform at all times.

k.1.1.6 The machine shall be of such capacity that the maximum load
required to break the speci.menis not greater then 85 pertent nor less
than 15 percent of the rated capacity.

4.1.1.7 If the machine is equipped with a dynamometer heed of the
compensating type for convenience in eliminating calcuiations, the head
shall have means for making adjustments for veriations in thickness of
specimens.

k. 1.2 Metal die of the shape and &lmensions shown in figure 2021 for
stamping or cutting the specimen. The die shall be sharp and free from
nicks in order to eliminate ragged edges on the specimen.,

4.2 Methods cited.

4.2.1 Method 1021. Thickness, Specimen,

4.2.2 Methcd 1211. Width and Length, Unit.

5. PROCEDURX

5.1 Unless othezwise specified, this test shall be performed on material
conditioned as specified in Section 5.

5.1.1 The distance between the edges of the clamps at the start of the
test shall be 4 ~ l/8 inches. The spechen shall be placed in the clemps
of the testing machine with the long dimension parallel to the direction
of the application of force and adjusted symmetrically in order that the
tension will be distributed uniformly over the cross section. If the
tension is greater on one side of the spectien than on the other, the
maximum strength of the specimen will not be developed. The force shall
be applied and ‘afterrupture of the specimen, the breaking force shall be
noted from the dial, scale or automatic recorder end the value recorded
to the nearest pound as the breaking force of the specimen.

5.2 When tensile strength is specified in the material specification,
the thickness of the specimen shall be determined by methcd 1021, and the
width by method 1211.

FED. TEST METROD STD. NO. 311
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I

I

5.3 When elongation is specified,
spechen end at the seinetime as the
load at which elongation is measured

it shall be determined on the same
breaking force determination. The
shall be es specified in the material

specification. If‘an automatic recorder is not available, the distance
between clamps at the beginning of the test shall be measured to the
nearest 0.1 inch and recorded ss D1. .When the force required for meaauring
elongation is reached, the distance between clamps shall be remeasured to

. the nearest 0.1 inch end recOrded as D2.

5.4 Calculation of results.

,.
5.4.1 When specified in the material specification, elongation of the

specimen shall be calculated as follows:

D2 - D1 ~ loo
Elongation, percent . ~1

Where: D1 = initial distace between clamps, inches.
D2 = distemce between clamPs at the moment the

required force is reached, inches.

5.4.2 When specified in the materiel specification, the tensile strength

o

of the specimen shall be cslculated es follows:

Tensile strength, pounds = Ereaking force (Pounda)
per square inch Thickness (inches) x Width (inches~

w) 6. REFORT
b

6.1 The breaking force of the specimen shall be reported to the nearest
1 pound.

6.2 The elongation of the specimen shell be reported to the nearest
1 percent.

.

I

~

‘o

6.3 The tensile strength of the specimen shs.11be reported to the
nearest 10 pounds per square inch.

6.4 The load at which the elongation was measured shall be reported.

FED. TEST MSTROD STD. NO. 311
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SREAKING FORCE AND ELONGATION, GRAB METHOD

1. SCOPE

1.1 This method is for determining the breaking strength and elongation
of light, soft leather; boarded, sueded, or embossed leather; narrow strap,
welt, lace end round belt leathers; tid other leathers that cennot be
tested accurately by method 2021.

2. TEST SPSCIMEN

2.1 Non-fabricated leathers.

2.1.1 The spectien shall be a rectangle of leather 3 inches wide by at
leaat 6 inches long. The specimen shall be cut with the long dimension
parallel to the backbone.

2.2 Fabricated leathers,

2.2.1 The specimen shall be a rectangle of leather 3 inches wide by at
least 6 inches long when possible. When narrower articles are to be tested,
such ea strap, welting, lace and round belting, the specimen shall be a
full width portion at least 6 inches long.

3. NUMBER OF D~TIONS

3.1 Unless otherwise specified in the material specification, one
specimen from each sample unit shall be tested.

4. APPARATUS AND MX1’S~DCITED

4.1 Apparatus.

4.1.1 A testing machine wherein the specimen is held between two clamps
and strained by a uniform movement of a pulling clamp. The machine shall
meet the following requirements:

4.1.1.1 The design of each clamp shell be such that one jav is en
Integral part of the rigid frame of the clamp end the other jaw is on a
part hinged or swiveled to the moveable member of the clamP. The face of
one jaw of each clamp shall be 1 inch by 1 inch end the face of the other
Jaw of each clamp shall be 1 inch by not less than 1-1/2 inches with the
lnng dimension perpendiculex to the direction of application of force.
The surface of the jaws shall be flat end knurled to prevent slipping of
the specimen during test.

F’ED.TEST METSOD STD. NO. 311
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4.1.1.2 The machine shell be ‘power&iven.

4.1.1.3 The applied tension shall be eccurate to ~ 2 percent up to end
including a force of 50 pounds end ~ 1 percent over 50 pounds, and shall
be indicated by a dial, scale, or automatic recorder.

4.1.1.4 ‘Theload indicator shall record or Indicate the pnint of maximum
load after rupture of the specimen.

4.1.1.5 The rate of travel of the power ectu.stedclamp shall be 10 ~ 2
inches per minute under no load and shall be uniform at all times.

4.1.1.6 The machine, when used for a given e~cimen, shall be of such
capacity that the maximum load required to tesr the specimen is not greater
then 85 pertent nor less than 15 pertent of the rated capacity.

4.1.1.7 If the machine is equipped with a dynamometer heed of the
compensating type for convenience in eliminating calculations, the heed
shall have means for making adjustments for variations in thickness.

b.2 Method cited.

4.2.1 Methcd 1211. Width and Length, Unit.

5. PROCEDURE

5.1 Unless otherwise specified, this test shall be performed on materiel
conditioned as specified in Section 5.

5.2 The specimen shall be placed in the clamps of the testing machine &
under slight tension with the long dimension parallel to the direction of
application of the loed. ‘Thedistance between clamps at the start of the
test shall be 3 ~ l/8 inches. The specimen shall be adjusted in the clsmps
uniformly emd symmetrically so that it hangs flatly between the jaws.

$
The

clemps shall then be tightened snd the machine shall be operated until
rupture of the specimen. After rupture of the specimen, the breaking force
shall be noted from the dial, scale or Sutomatic recorder end the value .

recorded as the breaking force of the specimen.

5.3 men elcwatlon Of the sPecimen is to be determined, it shall be
determined on the same specimen end at the same time as the breaking force
determination. The loed at which the elongation is to be determined shall
be as specified in the material specification. If en automatic recorder

FED. TEST METHOD STD. NO. 311
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shall be measured
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the distante between clampe at the begiming of the test
to the nearest 0.1 inch and recorded as D1. When the

force required for measuring elongation is reached, the dis&ce between
clamps shall be remeasured to the nearest 0.1 inch end recorded as D2.

5.4 Calculation of results. The elongation of the specimen shall be
calculated 8.sfollows:

1

● 1

D2 - D1
Elongation, pertant = x 100

%

Where: Dl = initial distance between clampa, inches.

D- = distence between clempa at the mnment the.

6. REKIRT,

6.1 The breaking
pound.

force

force of

6.2 The elongation of the
percent.

is reached, inches.

the specimen shall be

required

reported to the neareat

specImen shall be reported to the nearest

6.3 The load at which elongation was meeeured shell be reported.

6.4 When specimens leas then 3 inches in width are tested, the actual
P width of the specimens es determined by methcd 1211 shall be reported.

IA I
I

‘o

I
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.

BURSTJXG STSENGTE, PLUNGER 14E?TiIOD

1. SCOPS

1.1 ‘l!hismethod 16 intended for determining the bursting etrength of
leather by meawrlng the loed require! to force a hemispherically tipped
plunger through the specimen. It may be used to test a large vaiety of
leather end leather products. It is particularly applicable to light snd
medium weight leathers such es shoe uppers end garment leathers.

2. TEST SPECIMEN

2.1 Unless otherwise specified in the meterie.1specification, the
spechen shall be a disc of leather 2 inches in diemeter. When a group
of determinations is desired, large pieces mey be used and the clamping
area may be overlapped in eny direction so that tests can be mede with a
Wrd.mom distance of 1 Inch between the bursts.

3. NUMBER OF ~IONS

3.1 Unless othemise specified in the material specification, one
specImen from eech semple unit shell be tested.

4. APPARATUS AND KB1’HODCIIZO

4.1 Apparatus.

4.1.1 A testing machine wherein the specimen is strained by a uniform
movement of a pulling clamp. The machine shall meet the following
requlrwsents:

4.1.1.1 The machine shall be pcwer driven.

4.1.1.2 The applied tension shall be accurate to ~ 2 percent up to end
including a force of 50 pounds and ~ 1 percent over 50 pounds, end shall
be indicated by a dial, scele, or automatIc recorder.

4.1.1.3 The loed indicator shall record or indicate the point of maximum
loed titer rupture of the specImen.

4.1.1.4 The rate of travel of the power ectuated clemp shall be 4 ~ 1
inches per minute under no 10W3 end shall be uniform at all tties.

FED. TEST ME?I!HODSTD. NO. 311

Downloaded from http://www.everyspec.com



MEl!SOD2051
January 15. 1%9

4.1.1.5 The machix.?, when used for a given specimen, shall
capacity that the max ‘hsumload required to break the ep-ecimen
greater than 85 pertent nor less than 15 pertent of the rated

4.1.1.6 If the machine is equipped with a dynamometer head

be of such
is not
capacity.

of the com-
pensating type for convenience‘in-eliminating calculatlons, the head shall
have means for making adjustments for variatiionain thickness of specimens.

4.1.2 Burst testing device, as shown in figure 205111and parts required
to adapt the device to the teeting machine described in 4.1.1. The
assembled device shall be mounted on the testing machine and shall operate
in such a manner as to thrust a plunger against the center of the flesh
side of a leather specimen.

4.1.2.1 Sample holder plates as shown in figures 2051B and 2051C. The
uPper ~d lower grippi% surf~es shall be of unpolished (matte) metal which
may have fine tool marks or a surface of such nature that will assist in
holding the test specimen firmly. The plates shall be mounted in the tester
as shown in figuxe 2051D.

4.1.2.2 Plunger. Unless otherwise specified in the material specifica-
tion, a plunger having the size and dimensions as shown in figure 2051A
shall be mounted in the testing device.

4.2 Methcd cited.

4.2.1 Method 1021. Thickness, Specimen.

5. PRcmrxJRE

5.1 Unless otherwise specified, this test shall be performed under
conditions and on material conditioned as specified in Section 5.

5.2 If the material specifIcatiionrequires calculation of the results
in pounds per unit,thickness, the thiclmess of the spechen shall be
determined as neerly as possible by the pr.xedure described in method 1021
at the point where the burst measurement vi11 be made. When a larger piece
or a strip of leather is specified, the center or point at which the test
is specified shall & located and properly marked and the thickness
determined at that Loint before a burst measurement is msde on the piece
of leather.

5.3 The -Sembled burst tester = dm.m in figure 2051.Dshall be attached
to the testing machine. The specI.menshall be placed in the clamp with the
flesh side facing the pluoger. The space between the gripping surfaces

FED. TEST MSTSOD STD. NO. 311
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shall be sdjuated in accordence with the thickness of the specimen and the
specImen gripped securely by pulling the plunger handle downward. The
initial reading of the dial, scale, or autometic recorder shell be
observed. The machine ehall be set in operation and shall be stopped
immediately at burst. The Himum load registered by the machine shell be
recorded.

6. RETORT

6.1 The bursting load of the specimen shall be reported to the neerest
1 pound.

6.2 When specified, the bursting load per unit thickness shall be
calculated to the neerest pound per inch of thicluiessby dividing the load
by the thickness.

NOTE: Apparatus of type described in this methcd may be purehaaed from
Scott Testers, Inc., P.O. Box 963, Providence, Rhode Island 02901.

0
L%

I ,
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TEARING STRENGTS, TQNGUE

1. SCOPE

1.1 This method is intended for determining the tearing strength of
leather by measuring the force required to tear a specImen cut perpendi-
cular to the surface.

.
2. TEST SPECIMEN

2.1 The specimen for test shall be a die cut rectangle of leather 5
inches in length and 1 inch in width.

3. NUMBEROF DETERMINATIONS

3.1 Unless otherwise specified in the material specification, one
specimen from each sample unit shall be tested.

4. APPAP.ATUS

k.1 A testing machine wherein the specimen is held between two clamps
and strained by a uniform movement of a pulling clamp. The machine shall
meet the following requirements:

4.1.1 The design of each cleap shall be such that one Jaw is an integral
part of the rigid frsme of the clsmp and the other jaw is on a part hinged
or swiveled to the moveable member of the clsmp. The face of the jaws of
each clamp shall be 1 inch by 1-1/2 or more inches with the long dimension
perpendicular to the direction of application of force. The surface of
the Jaws shell be flat and knurled to prevent slipping of the specimen
during test.

k. 1.2 The machine shall be power driven.

4.1.3 The applied tension shall be accurate to ~ 2 percent up to end
including a force of 50 pounds end ~ 1 percent over 50 pounds, and shall,
be indicated by a dial, scale, or autamatic recorder.

4.1.4 The load indicator shall record or indicate the point of meximum
load after rupture of the specimen.

k.1.5 The rate of travel of the power actuated clamp shall be 10 ~ 2
inches per minute under no load end shall be uniform et all times.

FED. TEST hlE717HODSTD. NO. 311
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k. 1.6 The machine, when used for a ,uivensDecimen, shall be of such
capacity that the ma imum load require; to *e-m the
greater then 85 percent nor less than 15 percent of

4.2 Metal die for cutting the specimen.

4.3 Punch capable of making a 3/16 inch &meter

5. FROCEDUIU3

specimen is not
the rated capacity.

hole in the specimen

5.1 Unless otherwise specified in the material specification, this test
shall be performed on material conditioned as specified in Section 5.

5.2 A hole 3/16 inch in dismeter shall be ponched in the center of one
end of the specimen approximately one inch from the end. The specimen
shall be divided into two strips by cutting it lengthwise alons the center
line from the hole to the end farthest frcm the hole.

5.3 One strip of the specimen shall be clamped in each of the clamps
of the testing machine, approximately 2 inches from the punched hole of
the strip. Force shall be applied to the specimen. At the moment of the
initial tear of the specimen, the force required to stert the tear shall
be noted from the dial, scale, or automatic recorder and the value recorded
aa the tearin[ strength of the specimen. ●
6. REFORT

6.1 The tearing strength of the specimen shall be reported to the
nearest pound.

k
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TEARING STRENGTH, SPLIT

1. SCOPE

1.1 This methnd Is intended for determining the tearing strength of
leather by measuring the force required to tear a spechen having a.split
parallel to the surface to form a grain and split tongue. !Chismethnd is
not recommended for use in procurement.

2. TEST SPECIMEN

2.1 The specimen shall be a rectangle Of leather 5 inches in length and
1 inch in width die cut from the semple unit of leather.

3. NOMEFR OF DETERMINATIONS

3.1 Unless otherwise specified in the material specification, one
specimen from each sample unit shall be tested.

4. APPARATUS

4.1 A test machine wherein the
strained by a uniform movement of
the following requirements:

4.1.1 The design of each clamp

specimen is held
a pulling clamp.

between two clnmps
The machine shall

and
meet

shall be such that cne jaw is sr integral
part of the rigid frame of the clamp snd the other jaw is on a part hin~ed

&
or swiveled to the moveable member of the clamp. The face of the ,jawsof
each clamp shall be 1 inch by 1-1/2 or more inches, with the long dimension
perpendicular to the direction of application of force. The surface of
the jaws shall be flat and knurled to prevent slipping of the specimen
during test.

4.1.2 The machine shall be power driven.

4.1.3 The applied tension shall be accurate to + 2 percent up to and
including a force of 50 pounds end ~ 1 pertent eve= 50 pounds, and shall
be indicated by a dial, scale, or automatic recorder.

4.1.4 The load indicator shall record or indicate the point of maximum
load after rupture of the specimen.

4.1.5 The rate
inches per minute

o
I

of travel of the power actuated clemp shall be 10 + 2
under no load and shall be uniform at all t~,e~. -

PED. TEST l@71’SODSSTD. NO. 311

Downloaded from http://www.everyspec.com



hTNTliOD2121
January 15, 196Y

4.1.6 The machine, when used for a given specimen, shall be of such
capseity that the maximum load required to tear the epecimen is not
greater then 85 percent nor less than 15 percent of the rated capacity.

4.2 A knife or other instrument for splitting the specimen.

4.3 A die having suitable dimensions for cutting the epectien described
in 2.1.

5. PROCEDU17X

5.1 Unless otherwise specified, this test shall be performed under the
conditions snd on material conditioned as specified in Section 5.

5.2 The specimen shall be split completely across the width snd parallel
to the surface so as to separate Vne grain and flesh sidea into two strips
of approximately equal thickness end about 3-1/2 inches in length.

5.3 One strip of the specimen shall be clsmped in one clamp of the
testing machine snd the other striy shall be clamped in the opposite
clamp of the machine approximately 2 inches from the base of the strips.
Force shall be a,pplied to the specimen. At the moment of initial tear
of the specimen, the force required to start the tear shall be noted from
the dial, scsle, or automatic I- c c O r d e r m d t h e v a lu e r e c or d e d a s t h e ●tearing strength of the specimen.

6. RWCIRT
~

6.1 The tearing strength of the.specimen shall be reported to the
nearest 1 pound.

‘
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TEARING

1. 2COPE
.

1.1 This method is intended
leather when tested in contact

2. TEST SPECCMEN

2.1 The specimen shall be a

MEI?SOD2131
Jan,lary15, 1969

STSENGTE,SUCKLE

for determining
with a buckle.

the teering strength of

rectangle of leather 8 inches in length
and 1 inch in width’cut fram the sample unit of leather.

3. NUMSEROF DETEMRWTIONS

3.1 Unless otherwise specified in the material specification, one
specimen from each sample unit shall be tested.

4. APPARATUS

4.1 A test machine wherein the specimen is held between two clamps end
streined by a uniform movement of a pulling clemp. The machine shall meet
the following requirements:

4.1.1 The design of each clamp shall be such that one jaw is an integral
part of the rigid frame of the clamp and the ether jaw is on a part hinged
or swiveled to the movable member of the clamp. The face of the jaws of
each clemp shall be 1 inch by 1-1/2 or more inches with the long dimension
perpendicular to the direction of application of force. The surfaces of
the jaws shall be flat end knurled to prevent slipping of the specimen
during test.

k. 1.2 The machine shall be power driven.

k. 1,3 The applied tension shall be accurate to ~ 2 percent up to end
incIuding a force of 50 pounds end ~ 1 pertent over 50 pounds, and shall
be indicated by a dial, scale, or eutomatic recorder.

k.1.4 The load indicator shall record or indicate the point of maximum
load after rupture of the specimen.

4.1.5 The rate of travel of the power sctuated clamp shall be 10 ~ 2
inches per minute under no load and shall be uniform at all times.

I?SD. TEST METSOD STD. NO. 311
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k. 1.6 The machine, when used for a given specimen, shall be of such
capacity that the maximum load required to tear the specimen is not
greater than 85 percent nor less then 15 percent of the rated capacity,

4.2 A punch for making a 3/16 inch dismeter hole in the specimen.

4.3 A l-1/~ inch harness buckle with tongue 0.175 ~ 0.050 inch in
diameter attached to a strap. The strap shall be at leaat 5 inches in
length and equipped with a keeper.

5. PROCEDUNE

5.1 Unless othervl.aespecified,this test shall be performed under the
conditions and on material conditioned as specified in Section 5.

Y

I
.

5.2 A hole 3/16 inch in diameter shall be punched in the center line
of the specimen approximately 3 inches from one end. The tongue of the
buckle shall be fItted into the hole in t& apecimen and the 3 inch end
passed under the keeper on the buckle strap. The other end of the specimen
shall be clamped in one of the clamps of the testi~ macl.ineao that the
hole is approximately 3 inches from the clamp. The free end of the strap
attached to the buckle shall be clsmped in the other clamp of the testing
machine. F&c e shall be applied to the machine end at the moment of initial
tear of jhe specimen, the force required to start the tear shall be noted ●
from the dial, scale, or automatic recorder end the value recorded aa
the tearing strength of the specimen.

6. NEKIRT

6.1 The tearing strength of the specimen shall be repnrted to the
neareat 1 pound.

●

FED. TEST METHOD STD.-NO. 311
●’
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TSARING STRENGTH, STITCM, SINGLE HOLE

1. SCOPE

1.1 This method is intended for
of leather with a tear originating
applicable to heavy leather.

2. TEST SPEC2MT3N

determing the stitch-tearing etrength
from,one hele. It ie particularly

2.1 The specimen shall be a rectangle of leather 2 inches in length by
1 inch in width die cut fmm the eample unit of leather.

3. NUMEER OF DETERMINATIONS

3.1 Unleae otherwise apecified in the material specification, one specimen
from each sample umit shall be teated.

4. APPARATUS AND METHOD CITED

4.i Apparatue

4.1.1 A teeting machine wherein
and strained by a unifono movement
meet the following requirements:

the specimen is held between two clamps
of a pulling clamp. The machine shall

4.1.1.1 The design of each clamp shall be such that one jaw is an integral
part of the rigid frame of the clamp and the other jaw is on a part hinged or
swiveled to the moveable member of the clamp. The face of the jawa of each
clamp shall be 1 inch by 1-1/2 or more inches with the long dimension perpen-
dicular to the direction of application of force. The aurfacea of the jawa
shall be flat and knurled to prevent slipping of the specimen during
The jawa of one of tha clempa of the machine ehall ba covered with a
auitabla for protecting the gripping surfaces from damage by contact
metal yoke. (See 4.1.2).

4.1.1.2 The machine shall be power driven.

test.
material
with a

4.1.1.3 The applied tansion shall be eccurate to ~ 2 percent up to and
including a force of 50 pounds and ~ 1 percent over 50 pounda, and shall be
indicated by a dial, scale, or autOmatic recOrder.

FED. TEST METHOD STD. NO. 311
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4.1.1.4 The load indicator shall record or indicate the point of maximum
load after rupture of the epecimen.

4.1.1.5 The rate of travel of the power actuated clamp shall be 10 ~ 2
inches per minute onder no load and ahal.1be untfotTBat all times.

4.1.1.6 The machine, when used for a given speciman, shall be of such
capacity that the msxitsmnload required to break the specimen ia not greater
than 85 percent nor less than 15 percent of the reted capacity.

4.1.1.7 If the machine ia equipped with a dynamometer head of the com-
pensating type for convenience in eliminating calculations, the head shall
have means for making adj uetments for variation in thickness of specimens.

4.1.2 A ❑etal

4.1,3 A steel
length.

4.1.4 A punch

yoke having the ahape and dimensions shown In figure 2141.

rod 0.095 ~ O.001 inch in diameter and at leaat 5/8 inch in

for making a 1/8 inch diameter hole in the specimen.

Z.1.5 A die having suitable dimensions for cutting the specimen specified
In 2.1.

4.2 Mathod cited.

4.2.1 Mathod 1021 - Thickneaa, Specimen.

5. PROCEDUiW

5.1 Unless otherwise epecified, thfa test shsll be performed under
cenditiona and on material conditioned aa specified in Section 5.

5.2 When specified in the material specification, the thicknese of

the

the
specimen shall be determined as described in method 1021. One measurement
shall be made In the adjacent area near the end of the specimen where the
hole will be made. A hole 1/8 inch in diameter shall be punched in the
center line of the measured end of the specimen, the center of the hole
being 5/32 inch from the end. The end of the specimen containing the hole
shall be placed between the two arms of the yoke and a 5/3 inch length
steel rod pasaed through the holes of the yok.cand the specimen. The end
of the yoke ehall be clamped in the covered clamp of the testing machine.
The other end of the specimen shall be clamped in the ocher clamp of the test-
ing machine. Force shall be applied to the specimen at the rate of 10 ~ 2

Y

.
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Inches per minute. At the moment of initial tear of the specimen, the
force required to etart the tear shall be noted from the dial, scale, or
automatic recorder and the value recorded as the stitch tearing strength
(single hole) of the epecfmen.

I 6. REPORT

6.1 The tearing strength of the specimen shall be repozted to the near-r
est 1 pound.

6.2 When snecified in the material specification, the thickness of the
1. specimen shall be reported with the tearing strength of the epecimen.

6.3 When the tearing strength per unit thickness ia
material specification, the value obtained by dividing
by the thickness of the specimen ehall be reported.

specified in the
the tearing strength

‘o
I
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TEARING STRINGTN, STITCN,.DOUBLE HOLE

1. SCOPE

1.1 This method is intended
of leather using a double-hole
weight leethera.

2. TEST SPECIMEN
\

2.1 The epecimen ehell be a

for determining the stitch tearing etrength
tear. It ie particularly applicable to light-

rectangle of leather 2 inches in length and 1

1 ’

inch in width cut from the sample unit of leather. The epectien shall be cut
with the long dimension perpendicular to the beckbone.

3. NUMBER OF DETERMINATIONS

3.1 Unlese otherwiee specified in the material specification, one specimen
from each sample unit shall be teated.

4. APPARATUS AND METHOD CITED

4.1 Apparatus

●
4.1.1 A testing machine wherein the specimen is held between twn clampe

and strained by a uniform movement of a pulling clamp. The machine ehall meet
the following requirement:

4.1.1.1 The design of each clamp shell be such that one jaw is an integral
part of the rigid frame of the clamp and the other jaw is on a part hinged or
ewiveled to the moveeble member of the clamp. The face of the jawa of each

& clamp shall be 1 inch by 1-1/2 or more inches with the long dimension perpen-
dicular to the direction of application of force. The surfaces of the jwe
ehall be flat and knurled to prevent alfppfng of the aPec~en during teet.
The jaws of one of the clampa-of the machine shall

. suiteble for protecting the gripping surfaces from
metal wire. (See 4.1.2.)

be covered with a material
damage by contact with a

4.1.1.2 The machine shall be power driven.
$

4.1.1.3 The applied teneion ehall be accurate to ~ 2 percent up to and
including a force of 50 pounde and ~ 1 percent over 50 pounds, and ehall be
indicaced by a dial, scale, or eutomatic recnrder.

4.1.1.4 The load indicator ehell record or indicete the point of maximtsn
loed after rupture of the specimen.

FSD. TEST METHOD STD. NO. 311
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I

4.1.1.5 The rate of travel of the power actuated clamp shall be 10 ~ 2
inches per minute under no load and shall be uniform at all times.

4.1.1.6 The machine, when used for a given specimen, shall be
capacity that the maximws load required to break the specimen ia
than 85 percent nor leas than 15 percent of the rated capacity.

4.1.1.7 If the machine ia eauinr.edwith a dvnanmmeter head of

of such
not greater

the comDen-. . .
sating type for convenience in eliminating calcu3ationa, the head shall have

. .

means for making adjustments for varietf,onain thl.ckneaeof epecimena.

4.1.2 A piece of steel wire 0.041 ~ 0.001 inch in diameter and not leas
than 4 fnchee in length.

.
The wire shall conform to the requirements for

type I size 1, large paper clipe as contained in Federal Specification FF-C-436,

4.1.3 A punch (ae shown in figures 2151A, 2151B, and 2151C) or other suit-
able instrtnnentfor making two holes 5/64 inch in diameter in the specimen.

4.2 Method cited.

4.2.1 Method 1021 - Thickness, Specimen.

5. PROCEDURE

5.1 Unlees otherwise specified in the material specification, this test ●
shall be performed under the conditions and on material conditioned aa speci-
fied in Section 5.

5.2 Two holea each 5/64 inch in diameter shall be punched in one end of $5
the specimen; the centers of the holes shall be 1/4 inch from the end, 1/4
inch apart, and located equidistant from the center line (lengthwise) of tha “
specimen.

5.3 When specified in the material specification, the chicknese of the .

specimen shall be determined as described in method 1021 except that one
measurement shall be made in the epecified hole location prior to making the
holes. The steel wire 0.041 ~ 0.001 inch in diameter ehall be made into a
U-shape and passed through the two holes so that both ende project from the
flesh aide of the specimen and the bent wire ia in contact vith the grain
aide of the specimen. The ends of the wire shall be clamped in the covered
clamp of the testing machine. Tl;efree end of the specimen shall be clamped
in the other clamp of the teeting machine. Force shall be applied to the

.

I
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At the mment of initial
the teer shall be noted

specimen at the rate of 10 ~ 2 inches per minute.
tear of the specimen, the force required to atart
from the dial, ecele or eutomecic recorder and the value recorded as the
stitch tearing strength (double hole) of the specimen.

I
I 6. RSPORT

6.1 The tearing etrength of the specimen shall be reported to the neareat
,, 1 pound.

6.2 When specified in the material specification, the thickness of the

I ‘ specimen shell be reported with the tearing strength of the specimen.

6.3 When the tearing strength per unit thickneae is
material specification, the vslue obtained by dividing

I by the thickneea of the epecimen shall be reported.

specified in the
the tearing strength

&

.

.
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1 TSARING STRSNGTH, SLOT TSAR

I -----
1. WUJ?E

1.1 This method is intended for determining the tearing strength of
leather at a slot cuc perpendicular to its surface. It is designed to
meaaura the load required to tear light leathers such as shoe uppers,
gloves, and upholstery..

2. TEST SPECIMEN

2.1 The teat specimen shall be a die cut rettangle of leather cut from
the test unit with the die described in 4.1.2. Unless otherwise specified
in the material specification, the epecimen shall be cut with the long di-
mension parallel to the backbone.

3. NUNBER OF DETERMINATIONS

3.1 Unless otherwise specified in the material specification, one speci-
men from each sample mit shall be tested.

●
4. APPARATUS AND MBTHODS CITED

4.1 Apparatus

4.1.1 Two specimen holders of the same type having the shape and dimen-
sions shown in figure 2161A. Use of the new style or old style holders is

* permitted.
*

4.1.2 A die conforming to the shape and dimenaiona shown in figure 2161B,
which cuts the specimen end aimultaneouely cuts the required slot in the
specimen.

.
4.1.3 Testing machine described in method 2021.

4.2 }leEhodscited+

4.2.1 Methsd 1021 -

4.2.2 Method 2021 -
Dumbbell Strip Method.

Thickness, Specimen.

Breaking Force or Tensile Strength, and Elongation;

I
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5. PROCEDURE

5.1 Unless otherwise specified, tltietest ehall be performed under the
conditions end on material conditioned as epee$fied in Section 5.

5.2 When epecified in the mateflal spetif$bation, the thickness of the
epecimen ehall be determined ●s deaczibed in method 1021.

5.3 The specimen holders shall be clamped between the java of the test-
ing machine and shall be adjucted so thnC the hooked enda of the holders
are almost touching each other. ‘i’hea~Ot in the apeclmen shall be slipped
over the protruding end of the ho~ders so that ,tlielong dimension ia at a
right angle to the applied force and secuge on the holders. Force shall
be applied to the specimen as dese$~bed,In,rne,tib~d2021 until the epecimen is
torn apart. The force required to tear the @-p.ecS.men,shall be noted from the
dial, scale, or by mea laof an aUtOIhStiCrecorder and the value recorded ae
tbe tearing strength o che specimen.

6. REPORT

6.1 The taaring strength of the sample shell be reported to the nearest

.

,

1 potid.

6.2 When the tearing load per unit thicknass ia specified, the value o
obtained by dividing the tearing load by the thicknees of the specimen shall
be reported.

%
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RESISTANCE TO GRAIN CRACK, XULLEN TEST

1. SCOPE

1.1 This method is intended for determining the resistance of leather
to grain cracking. It is limited to light leathers such as shoe uppers,
garments, gloves, and upholstery.

2. TEST SPECLW

2.1 Unlese otherwiaa specified in the material apecification, the
apectien shall be a aquere of leather 3 inches by 3 inches cut from the
sample unit of leather.

3. NUMSER OF DETERMINATIONS

3.1 Unleaa otherwise specified,
be tasted.

4. APPARATUS AND NETHOD CITED

4.1 Apparatus

one specimen from each sample unit shall

4.1.1 The standard taating apparatus shall be a motor driven machine
wherein the test apeclmen la held firmly as hydraulic pressure is applied
to one side of the specimen until cracking occurs. A hand driven taater
meeting the corresponding requirements of the mstor driven machine may be
used except in cases of dispute vherein a motor driven machine shall be
used. (See note.)

4.1.1.1 The testing machine shall permit the leather to be clamped
between two circular plane clamps not lees than 3 inches in diameter and
having coaxial aperturea of 1.22 ~ 0.03 inchee in diameter.

4.1.1.2 The surfaces of the clamp between uhich the specimen is placed
ehall be unpolished (matte) and may have fine spiral tool marka not over
0.010 inch in dapth. The edp,eaof the circular openin:s of the clamp sur-
faces shall be rounded to a radius of not over 0.025 inch to prevent cutting
action.

4.1.1.3 The upper half of the clamp shall be connected to the clamping
mechaniam through a swivel joint to insure an even clamping pressure. The
lower half of the clamp shall be firmly attsched to the frame of the test
apparatua.

FRD. TEST HETHOD STD. NO. 311
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4.1.1.4 The testing machine shall contain a rubber diaphragm 0.035 ~ 0.002
inch thick to contain the pressure transmitting fluid. The diaphragm shall
be clampad under the lover clamping plate so that the center of its upper sur-
face ia below the plane of the clamping surface before preseure is exerted.
The diaphragm shall be inspected frequently for permanent distortion.

4.1.1.5 The testing machine shall be equipped with a Bourdon tube, msximum
reading-type preaaure gage graduated In pounds and accurate throughout the
entire range of its scale to within a value equal to 1 parcent of its maximum
capacity. The capacity of the gage shall be such that the individual readings
wI1l be not leas than 25 percent nor more than 75 percent of the total capacity
of the gage.

4.1.1.6 The apparatus shall be equipped t?ithmeans of applying controlled
hydraulic preaaure to the underaide of the diaphragm. The pressure shall be
generated by a piston forcing a fluid (usually glycerine) into a pressure
chamber of the apparatus at the rate of 170 ~ 10 milliliters per minute.
(In the manually operated machine, this shall correspond to approximately
120 revolutions per minute of a handwh~el turning the displacement screw).

4.1.1.7 Means shall ba provided for stopping, at the
of the specimen, any further application of the loading
holding unchanged, the contents of the pressure chamber
cracking pressure and tare diaphragm pressure indicated
recorded.

4.1.1.8 The taating mschine shall be
the extension of the leather specimen.
through the screw shaft or on the sides
shall be calibrated to read directly to
shall be equipped with a flat anvil and

6.2 l:ethodcited.

eauiuued with a

instant of cracking
pressure and for
until the gross
on the gage have been

dial gage to meaaure

4.2.1 Method 1021 - Thickness, Specimen.

5. PROCEDURE

5.1 Lhleas otherwise sbecified. this test

tie gage shall be mounted on the machine
of the clamp on the platform. The gage
the neareat 0.001 inch. The machine -
a pressure foot.

shall be uerformed under the
conditions and on materiai conditioned as specified in”Section 5.

5.2 The thickness of the specimen for test shall be determined as described
in method 1021. Three measurement shall be taken on the part of the specimen
which will form the dome during the test and the average recorded as the thick-
ness of the specimen. The specimen shall be mounted so that the flesh side is

FED. TEST ME2HOD STD.NU. 311
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contact with the rubber diaphragm Of the testing machine. It shall
securely fastened in the clamps in such a manner that the leather will

not be damaged. If stretch is to be measured, the presser foot of the ex-
tension gage shall be placed on the flat surface of the specimen and the gage
set at zero. Pressure shall then be applied to the specimen until it cracks.
At the mement of the first crack, the machine shall be stopped and the applied
pressure and extension recorded to the neareat scale division. The upper clamp
shall be completely released allowing the tare of the diaphragm to register
on the preaaure gage. Record the tare to the neareat scale division.

5.3 Calculation of results. The difference in pounds-per-square-inchbetween
the gross cracking pressure and the tare of the diaphragm shall be the cracking
pressure of the specimen.

5.3.1 Nhen specified in the material specifications, the cracking strength
of the specimen shall be calculated aa follows:

Cracking strength (pounda per square inch per inch of thickness) = ~

Nhere: P - gross cracking pressure of the specimen, minus
the tare of the diaphragm (pounds per aqusre inch).

T - thickness of the unstretched specimen (inches).

5.3.2 When specified in the material apecification, stretch shall be
calculated aa follows:

Stretch, percent - 100 (2.56 hz)

h- extension of the

6. RSPORT

specimen, inchee.

6.I The diaphragm cracking strength of the specimen shall be repOrted tn
the neareat pound per square inch per inch of thickneaa.

6.2 When specified, the stretch of the specimen shall be reported to the
neareat 0.01 percent.

NOTE: A diaphragm bursting machine of the type described in this method
may be obtained from B. F. Perkins & Son, Inc., Nelyoke, Maaa., and
the E. J. Cady Company, 654 N. Harlem Avenua, River Forest, IllinOis.

Any machine that operatea on the asme principle ae that described in
4.1.1 and haa coaxial apertures of 1.22 ~ 0.03 inches in diameter in
the clamping surface, ia a valid mechine for this test.

‘o PED. TEST NSTHOD STD. NO. 311
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1. SCOPE

IMETHOD3011
January 15, 1967

(RESISTANCE TO P.UBBING), AATCC CROCKMETER

1.1 This method is intended for determining whether or not color may
be transferred from the surface of leather to other surfaces by rubbing.
Dry and wet pieces of cloth are rubbed against the leather and the re-
sistance to the transfer of color determined by examinirwrthe cloth for
staining. Three methods are provided for evaluating the amount of color
transfer.

2. TEST SPECIMEN

2.1 Umlesa otherwise specified, the specimen shall consist of two
rectangular portions of leather each not less than 5 inches by 2 inches
cut from the sample unit of leather. One portion is required for test-
ing with a dry cloth and one for testing with a wet cloth.

3. NUMBER OF DETEPJfINATIONS

3.1 Unless otherwise epecified in the mzterial specification, one
specimen from each asmple unit shall be tested.

4. APPARATUS AND MATERIALS

4.1 Crocluneter- A suitable apparatus ia shown in figure 3011. The
machine coneists of a base piece covered with abrasive cloth securely
fastened to the teet apparatue on which the leather specimen rests dur-
ine the teet. Attached to the baae ia a slide piece equipped with a
cy~indrical “preea”re foot” 5/8 inch in diameter with edges slightly
rounded. A spiral clip is provided to fasten the crock cloth over the
foot. The preaaure foot ie moved
for a distance of 4 ~ 1/2 inches,
specimen with a force of 16 ~ 1/2

back and forth by means of a hand crank
preaaing the cloth againet the leather
ounces.

4.2 Colo? tranafer cloth.

4.2.1 White - Umlesa otherwise
the color transfer cloth shall be
yarn, cotton lavm cloth, waighing
squarea. The cloth ehall contain

epccified in the material specification,
a bleached, desized, 96 by 100, combed
4 yarde to the pound and cut into 2 inch
no bluing or optical bleach.

4.2.2 Blue - When specified, the color transfer cloth shall be vat dyed,
96 by 100, combed yarn, cotton lawn cloth, Blue 186, weighing 4 yarde to
the pound and cut into 2 inch aquarea.

4.3 Distilled water.

FED, TEST METHOD STD. NO. 311
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4.4 Nunsell Neutral Value PfatzeScale 1-9 or AATCC color transference
chart (ace note), when evaluation by method C ia specified in the material
specification.

4.5 A household type wxinger equipped with smooth rubber squeeze rolls
2-1/8 to 2-1/2 inches in diameter and not lees than 11 inches nor more than
16 inches long. The rubber rolls shall have a Shore durometer hardness of
70 to 80 (A scale). The load exerted on the specimen shall be applied uni-
formly by means of a dead weight attached to the top roller. The tntal load
of the roller, means of attaching the weight, and the weight itself shall
be 60 pounds. The rolls shall be power-driven at such a apeed that the
specimen ehall paaa through the rolls at elterate of 1 inch per second.

4.6 Blotting Paper - The blocci~g paper sha~l conform to Federal Speci-
fication NNN-P-35 Paper, Blotting, (Laboratory).

5. PROCEDURE

5.1 Unlese otherwiee specified, this test shall be performed under the
conditions and on material conditioned as specified in Section 5.

,

5.2 Unleaa otherwise
men shall be mnunted on
side up.

5.3 Unlese otherwise

epecified in the material specification,
the base of the testing machine with the

specified in the material specification,

the speci-
finished

●
the evalua-

tion of the resistance to crocking shall be by method B, as described in
5.7.2.

1-v
%

5.4 Nhen a standard or comparison sample of leacher is required in the
material specification, the evaluation of the resistance to crocking shall
be by method A as described in 5.7.1.

5.5 Dry test - The specimen shall be mounted flat and fastened securely
on the abraaive cloth of the testing machine so that its long dimension will
run in the direction of the rubbing. A piece of test clotl)sb.allLe mounted
on the pressure foot so that it ia securely held in place by the spiral clip
without forming wrinkles acrbss the face of the pressure foot. The pressure
foot with the test cloth shall be lowered onto the specimen. The testing
machine shall be set in operation and slid back and forth 20 times (10 cycles)
each stroke covering the same surface for a distance of 4 ~ 1/2 inches. Tnis
shall consiac of 10 complete turns of the crank at a rate of approximately
1 turn per second. The test CIOCIIsltallthen be removed and evaluated as
specified.

FED. TEST }[ETHoDSTD. XO. 311
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5.6 Wet teet - A square of color transfer cloth shall be wet completely
in distilled water and squeezed to remove the excese water. The wet cloth
ehall then be paased through the wringer with weight attached while being
pressed between two sheets of blotting paper. (This procedure should yield
a moisture content of 65 ~ 5 percent baaed on the original bone dry weight
of the cloth.) The moistened cloth shall be mounted immediately over the
end of the pressure foot and the teet carried out immediately as described
in 5.5 using a new specimen of leather. At the end of the rubbing operation,
the cloth shall be removed and dried in air.

5.7 Evaluation - Staining of the dry and wet cloths ehall be considered
in rating the resistance to crocking, and the results shall be evaluated by
method A, B or C. Appreciable change in color meane color tranafer that is
immediately noticeable without comparing the cloth used in the test with a
piece of original cloth. If closer inspection or a change of angle of light
is required to make apparent a slight change in color, the change is not
considered appreciable.

5.7.1 !lethodA, standard or comparison sample of leather - The crock
cloths from the dry and wet teats on the teet specimen shall be compared
with the crock cloths from the dry and wet tests on the standard or comparison
specimens and rated as follows:

Satisfactory - Equal or superior to the standard or comparison
apecinens in reaiatance co crocking.

Unsatisfactory - Inferior to standard or comparison specimens in
resistance to crocking.

5.7.2 !lethodB, direct comparison - The crock cloths of the test speci-
mens shall be corm~redwith t!leunstained crock cloth and any staining shall
be

of

rated as follows:

Excellent - No appreciable staining of the wet or dry cloth.

Good - Slight stainin~ of the wet cloth but no appreciable staining
the dry cloth. -

Fair - Appreciable staining of
staining of the dry cloth.

Poor - Appreciable staining of

the wet cloth but no

both the wet and dry

appreciable

cloths.

FED. TEST :TTHOD STII. 1!0. 311
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5.7.3 Method C, EVALUATION SCALES
with the Munsell Neutral Value ?latte
and evaluated as follows:

5.7.3.1 When white crock cloth is

- ‘ZI}etest crock cloth shall be compared
Scale or AATCC color transference chart

required.

Excellent - No perceptible staining of the dry or wet cloth.

Good - Staining of the met cLoth not to be lower numerically than
Mansell value 8.5. NO aP~reciable staining of the dry clOth.

Fair - Staining of the wet cloth not to be lower numerically than
F!unsellvalue 6.5. Staining of the dry cloth not to be lower numerically
than ?iunaellvalue 8.5.

value 6.5.
8.5.

5.7.3.2

Poor - Staining of the wet cloth lower nmnerically than knsell
Staining of the dry cloth lowar numerically than Xunaell value

Nhen blue czock cloth is required.

Excellent - No perceptible

Good - Staining of the dry
exceed !.lunsellvalue 4.5.

Fair - Appreciable but not

staining of the dry or wet crock cloth.

or wet crock cloth not to numerically ●
objectionable staininc ofithe drv or +

wet crock cloth not”to numerically excee~ Munsell value 6.5:
d
=

Poor - Objectionable staining of the dry or wet crock cloth.

6. REPORT

6.1 When a standard or comparison sample of leather is specified, the
resistance to crocking shall be reported as “pasa” (satisfactory)or “fail ‘
(uaatiefactory).

6.2 When no standard sample haa been established, unleee otherwise speci-
fied in the detail specification, the reaiatance to crocking shall be reported
as “paas” or “faiI”. When failure is recorded, the adjective rating “good”,
“fair” or “poor” ehall alao be recorded.

6.3 Nhen specified in the material specification, the resistance to
crocking shall be reported to the nearest Wnsell Neutral Value Scale value.

6.4 The wet and dry crocking resistance of each specimen shall be reported
separately.

FED. TEST METROD STD. NO. 311
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FED. TEST M3!HODSTD NO. 311
January 15, 1969

SECTION9

SWPERSESSIONDATA,SOURCEINFQSMATION,AND INTEF3STEDAGENCIES

9.1 This Stendard incorporatesend supersedesall of the provisionsof
FederalSpecificationKK-L-311A,Leather;*th~s Of swl~ ~d Testing,
in additionto institutingrevisionsin the ssmplingend testingprocedures
as requiredto providea more technicelw adequateend updatedlaboratory
tool.

9.2 This Standardcontainsthe followingchangeswith regardto Federal
SpecificationKK-L-311.A.The changeaS?O effectiveon date of issueof
t-k etendard:

Methds combined

1211 - Width,Unit
1221 - Width, Specimen

2011 - TensileStrength
2021 - Elongation(Medium
HeavyMaterials)

2031 - BreakingStrength
2041 - Elongation(Light
Materials)

Consolidatedmethmi

1211 - Width end Length,
Unit

2021 - EreakingFore e or

end TensileStrength,end
Elongation;Dumbellstrip
Method

2031 - SreekingForce end
Elons~tion,Grab Method

6321 - OrganicSolventExtract 6341 - Chloroform-Soluble
(Grease) endWater-SolubleMeterials,
6341 - Water-SolubleMaterials end InsolubleInorgenic
6411 -

6441 -
6461 -

6631 -
6641 -

Ash, Insoluble Materials

Nitrogen, Total 6441 - Nitrogen, Colhgenous
Hide Substance end Hide Substance

Tannin,Combined 6631 - Combined Tennin and
Tennage, Degree of Degree of Tannage

Downloaded from http://www.everyspec.com
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January15, 1969

9.3 The followingmethodshave
with otherproceduresas outlined

beendeletedas a resultof combination
above or es being obsolete:

Method1221 - Width,Specimen
Method2011 - TensileStrength
Method2041 - Elongation,{Li@Ii5Materials)
Method3311 - Aging,Accelerated
Method4311 - Abrasion
Method5001 - MicrobioloalcalTests.General
Method5011 - MildewRes~stance,M&ed Spores
Methud5031 -

Method6321 -
Method6331 -
Methcd@+ll -
Method6451 -
Method6461 -
Method6611 -
Method6641 -
Method7021 -
Method7111 -
Method6031 -

MildewResistance,FQcrotheaiumVerrucariaend
AspergillusVjstus,
OrgenicSolventExtract(Grease)
UnsaponifiableMaterial
Aah, InsolubLe
Nitrogen,Totm.1,RefereeMethod
HideSubstance
Glucose
Tanne.ge,Degreeof
CurlingTemperature
Stiffness,Lou Temperature
WaterPenetration,Amount

9.4 The following

Method1231 -
Method2161 -
Method3031 -

Method3121 -
Methcd3202 -
Method3203 -
Methcd3221 -
Method5041 -
Method6371 -
Method6452 -
Method6518 -
Methcd6551 -
Method6811 -
Method7031 -
Method8112 -
Method8131 -

Method8141 -
Method8231 -

new methodshave been included:

ApparentDensityof Leather
TearingStrength,Slot Tear
Colorfastness(Reslatanceto Rubbing),Precision
Crocheter
Blocking
FinishStability
CorrosiveEffectsof Leather
Resistanceto Perspiration(WhiteChromeLeather)
MildewResistance,TropicalChamberMethod
AcetoneInsolubleMaterial
Nitrogen,Water Extractable
ChromicOxide,Wet Oxidation
Lead Salts,Presenceof
Gasoline-WaterSeparation
Area Stabilityof Leather
WaterAbsorption,TumbleMethcd
DynamicWaterResistanceof Shoe Upper Leatherby

D O W CorningLeatherTester
Water Absorption,Insoles
WaterMexkeon Grain Leather

i

(
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●
FED. TEST METI1ODSTD. NO. 311
Januarv15. 1969

(Activitiesoutside the FederalGovernmentmay obtaincopiesof Federal
Specifications,Standards,and Handbookeas outlinedunderGeneralInfor-
mationin the Imiexof FederalSpecificationsand Standamls and at the
prices indicated in the Index. The Index,which includescumulativemonthly
supplemanteas iesued,is for sale on subscription basis by the Superintendent
of Documents, U.S. Government Printing Office, Washington, D.C. 20402.)

(Single copiesof thisspecificationand otherFederalSpecificationsre-
quiredby activitiesoutsidethe FederalGovernmentfor biddingpurposesars

.JA availablewithoutchargefrom BusinessServiceCentersat the GeneralServices
AdministrationRegionalOffices in Boston,New York,Washington,D.C., Atlanta,
Chicago,KansasCity,Mo.,Fort Worth,Denver,San Francisco,Los Angeles,and
Seattle,Washington.)>

(FederalGovernmentactivitiesmay obtaincopiesof FederalSpecifications,
Standards,and Handbooksand the Indexof FederalSpecificationsand Standards
from establisheddistributionpointsin theiragencies.)

(Copiesof MilitarySpecificationsand Standanisrequiredby contractors
in connectionwith specificprocurementfunctionsehouldbe obtainedfrom the
procuringactivityo;

MILITARYCUSTODIANS:

● Navy - SA
Air Force - 82

& ,eview~c
g

tivitiesL

Arnv - WC
Navy - SA, AS, MC

as di=cted by the contractingofficer.)

Pe~

Army - GL

CIVILAGE!iCIESINTEREST:

AGR
CON-lNBS
GSA-FSS

Air-Force”-32, 85 JUS-FPI

User acti ities:v

Navy - SH, OS, YD, CC
Air Force - 11

*
u. 5. WVERNMENT PRINTIN G OFFICE 1987.704.036m437

‘o
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PENALTYFORPRIVATEUSCSm

● Commander
U. S. Army Natick DevelopmentCenter
Attn: AICUIM-TD
Natick,UA 01760
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I STANDARDIZATION DOCUMENT IMPROVEMENTPROPOSAL ~ OMB APP?OVd
N. 77.R, <<. . . . .. . .

WTRUCTIONS: ‘f%epwpose of this form in to so13cit b8nefioi81 aomment8w~ich will help ●chieve PrOcure-

,e. t of suitable products .1 re. so..ble cost tndminimunt dclw. or wiiI Ofhewse e.nh-nce .8. of the doc.rnent

~eDcmtr.clc.rs, go. emment .Ctiv ities, or manuf8ww6m/wndots who we prospective suppll.rs of tbe product
m invited to submit comments to the mwemm,e”t. Poi60a Vi.asen reverse side, staple in corner, ..d send to

tep.rimg ●ctivity, Comments submitted on tht. form do not consttt. ta or imply..tioriz.<,..t.~.iw.any
.fii.n.1tieresere.c.dd.c”me.t(s)cmto.rnend aontraehml reQJiremont8. Aflnch ..Y pertinent dint. which

,.Y be CX use in itnproving this document. If tb.re are ●ddilio. at pw.r8, .ttxh to form -d pl.ce b-afb in an

.velope mdd,.ssed to prep.ring mctivity.

ICUMENT IDENTIFIER AND TITLE

IME OF ORGANIZATION ANO ADDRESS CONTRACT NVMBER

MA TER, AL PROCURED UNQER A

UOIRECt GOV=RNMEN? CON T.*CT OW.CONT. AC

HAS ANY PART OF THE DoCUMENT Credited PROOLEMSORREQUIREO fNTERPRET4T10Nl N PROCUREMENT

USE7

,. GIVE 9A RAG R.PH NUMBER .NO WORDING.

cl. “KC* UMENOA,, ON, Fe. con Rccr*NG THE DE X, CIGNC, E,

COM14ENT50N AN YOOCUMENT Reoutmf4EN Tc0NsmERc0 Too mmo

Is TI+E WCUMEN7 ReStriCtiVe

o ,’- 0 NO (It,,v.,,,,t”ti.tw.,?)

REMARKS

BMITTED W <P,ln,.,1 ., ,w..j “-. ~d tidr... . Op,,on.l) TELEPHONE NO.

0A7E
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