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Januarv 2, 1975

SUPLRSEDTNG

Int.Fed.Spec. L-C-00110H(GSA-FSS)
March 11, 1968, and

Fed. Spec. L-C-110(C

December 19, 1958

FEDERAL SPECIFICATION

CELLOPHANE
(COATED AND NONCOATED REGENERATED CELLULOSE FILM

This specification was approved by the Commissioner, Federal
Supply Service, General Services Administration, for the use
of all Federal agencies,

. SCOPE AND CLASSIFICATION

1
1.1 Scovme. This specification covers commercial regenerated cellulose films up to
018 inch In thickness,

1.2 Classification.

1.2.1 Types and classes. Cellophane covered by this snecification shall be of the
following tynes and classcs, as specified (see 6.4):

Type 1 - Noncoated, nonheat sealing.
Type I1I - Both sides coated with cellulose nitrate, nonheat sealing.
Type III - Both sides coated with cellulese nitrate, nonheat sealing, water
resistant.
Type IV - Both sides coated with cellulose nitrate, heat sealing.
Class 1 - Intermediate water-vanor permeability,
Class 2 - Low water-vapor pcrmeability.
Class 3 - iiigh water-vapor permeability (non-moistureproof).
Class 4 - Low water-vapor permeability (anti-oxidant).
Type V - Both sides coated with cellulose nitrate, heat sealing, water resistant.
Class 1 - Intermediate water-vapor permeability.
Class 2 - Low water-vapor permeability.
Type VI - Both sides coated with synthetic resins, heat sealing, water resistant.
Type VII - One side coated with cellulese nitrate or synthetic resin, heat sealing,
water resistant.
Class 1 - Intermediate water-vapor permeability.

Class 2 - Low water-vapor permeability.

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issues in effect on date of invitation for
bids or regquest for propesal, form a part of this specification to the extent specified
herein:

PPP-B-576 - Zoxes, Wood, Cieated, Veneer, Paper Overlaid.

PPP-B-591 - Bcxes, Shipping, Fiberboard, Wood-Cleated,

PPP-B-601 - Bexes, Wood, Cleated-Plywood.

PPP-B-621 - Boxes, Wccd, Nailed and Lock-Corner.

PPP-B-63€¢ - Boxes, Shipping, Fiberboard.

PPP-D-722 - Drums, Fiter,

PPP-T-45 - Tape, Gummsd, Paper, Reinforced and Piain, for Sealing and Securing.

Federal Standard:

Fed. Std. No. 123 - Marking for Domestic Shipment (Civil Agencies).

FSC 8135
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(Activities outside the Federal Government may obtain copies of Federal Specifica-
tions, Standards, and Handbooks as outlined under General Information in the Index of
Federal Spccifications and Standards at the prices indicated in the Index. The Index,
which includes cumulative monthly sunplements as issued, is for sale on a suhscription
basis by the Superintendent of Documents, U.S. Government Printing Office, Washington,
DC 20402.

(Single copies of this specification and other Federal Specifications reauired by
activities outside the Federal Government for bidding purposes are available without
charge from Business Service Centers at the General Services Administration Regional
Offices in Boston, New York, Washington, DC; Atlanta, Chicago, Kansas City, MO, Fort
worth, Denver, San Francisco, Los Angeles, and Seattle, WA.

(Federal Government activities may obtain copies of Federal Specifications,
Standayds and Handbooks, and the Index of Federal Specificatians and Standards from
established distribution points in their agencies.)

-

Mfilitary Specification:

MIL-L-10547 - Liners, Case, and Sheet, Overwrap; Water-Vaporproof or Waterproof,
Flexible.

Military Standards:

MIL-STD-105 - Samnling Procedures and Tables for Inspection by Attributes.
MIL-STD-129 - Marking for Shipment and Storage.

(Copies of Military Specifications and Standards reauired by suppliers in connection
with specific procurement functions should be obtained from the procuring activity or
as directed by the contracting officer.)

2.2 Other publications. The following documents form a part of this specification
to the eXtent specified herein, Unless a specific issue is identified, the issue in
effect on date of invitation for bids or request for proposal shall apply.

Laws and Reruiations:

21 CFR 121 - Federal Food, Drug, and Cosmetic Act 3nd Regulations Promulgated
Thereunder.

(The Code of Federal Regulations (CFR) and the Federal Register (FR) are for sale
on a subscription basis by the Sumerintendent of Documents, U.S. Government Printing
Office, Washington, DC 20402. When indicated, reprints of certain regulations may be
obtained from the Federal agency responsible for issuance thereof.)

National Motor TFreight Traffic Association, Inc., Agent:

National Motor Freight Classification.

(Application for copies should be addressed to the American Trucking Associations,
Inz., Tzriff 7-ier Section, 1616 P Street, NW., Washington, DC 20036.)

Uniform Classification Cormmittee, Apent:

Unifornm Freinht Classification.

(Applicacz

i for copies should be addrcssed to the Uniforn Classification Committee,
Reom 1106, 22 cu

uth Riverside Plaza, Chicapo, IL 606C6.)
3. REQUITENZNTS

3.1 “aterial. {Cellophane shall consist of sheeting composed of regenerated
cellulose, uncoatel or coated as specified, and formulated with a suitable plasticiz:in
agent when tested as specified in 4.3.2. Finished cellophane, classified in 6.1 as
belonginrn to type IV, classes 2, 3, and 4; type V, class 2; and type VII, classes 1 and
2, shall conforr te the requirements stipulated by the Food and Drug Administratisn,
Code of Federal Rerulations for Contact with Food (Title 21:121.2507).

tJ



Downloaded from http://www.everyspec.com

L-C-110J

3.2 Coatings for types II through VII. Coatings for types IT through VII shall
conform to the reouirements in 1.2.1 wnen tested as specified in 4.3.3 and 4.3.4.
Types 11 through V cellophane shall be coated with cellulose nitrate on both sides of
the film, Type VI cellophane shall be coated with svnthetic resin on both sides of tke

film. Type VII shall be coated with either cellulosc nitrate or synthetic resin on
one side of the film.

3.2.1 Determination of uncoated side. Th
I b k) I P (e - t

deternination of the uncoated side of
ccllophane shall be made accCoraing 4.3.3.3

type VI
3.3 Thickness and area factor. The thickness of the film shall be as specified ia
the contract or order. The standard nominal thickness and tolerance on thickness shall
be plus or minus 0.0001 inch and tolerance on area factor plus or minus S5 percent,
unless otherwise specified herein, when deterrined as specified in 4.3.5 and 4.3.6.

3.4 Size. The size of film in sheets, ot in rolls on cores shall be as specified
in the contract or order.

3.4.1 DPRolls. Cellophane of one type and class only, in width and diameter of roll
as specified, shall be compactly wound on a spiral-wound kraft tube. The tube shall be
3.016 to 3.031 inches inside diameter by 9/32-inch wall thickness. A 1/4-inch wide
thermo-plastic strip applied to the tube surface parallel to the axis shall be used to

_______ la =~= men e men
secure the cellophane web to the tube.

3.4.2 Sheets. When purchased in flat-cut sheets, the sheets shall be evenly and
uniformly stacked.
——————— wply with the reguirements in

3.5 Heat seal strength. Heat seal strength shall comply w
le 11 when tested as specified in 4.3.7.
3.6 Water immersion statility. Types III, V, and VI film shall show no evidence of

sloughing coating fronm the base sheet, but may show pinhead blisters, when tested as
specified in 4.3.8 and 4.3.8.1.

TARLE I. Thickness and area factor

Thickness, nominal Area factor
Type Tncnes Square Inches per pound
0.0016 12,400*
0.00145 12,700*%
I 0.0013 15,000%
0.0009 21,500
0.0008 23,400
I 0.0014 14,000
0.0009 22,000
il 0.0010 19,50¢C
0.0009 21,000
IV, class 1 0.0010 19,500
IV, class 2 0.0014 12,500
0.0014 14,000
0.0011 18,700
0.0010 19,500
0.0009 21,000
0.0009 22,000
0.00085 22,000
IV, class 2 0.0010 19,500
IV, class 0.0014 13,600
0.0011 18,700
0.0010 19,500
0.0005 21,000
0.0009 22,000
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TABLE I. Thickness and area factor (CONT'D)
Thickness, nominal Area factor
Type Inches Sauare incnes per pound
V, class 1 0.0C14 14,000
0.0010 19,500
V, class 2 0.0014 13,600
0.0014 14,000
0.0010 19,500
0.0019 10,300
0.0017 11,600
0.0014 14,000
VI 0.0011 . 18,000
0.001C " 19,500
0.0009 21,0Q0
0.0008 25,000
VII, class 1 0.0014 14,000
0.0010 19,500
VII, class 2 0.0011 18,250

®Tolerance on area ractor - plus

or minus /.5 percent.

the water-vapor

’
ied in ¢t

3.7 Water-vapor permeability.
permeability of cellopnhane shail

When tested as specified in
ents

4.3.9
comply with the requirenm specif

TABLE II. lleat seal strength

Feel strength - grams per inch of width

Type - At 75VF. and At 75YF. anc
35 percent R.I. 80 percent R.H.

IV 80 40

v 100 50

VI 130 80

Vi 1/ 100 100

I7 Seal shall be made coated side to coated side 1n view of the film being one-side

TABLE III. Water-vapor permeability
Water-vapor permeacility,
Type grams per 100 square inches per
24 hours at 100°F., 90 percent R.I.
Maximum
11 1.0
I11 1.0
Iv:
Class 1 above 10.0
Class 2, 4 1.0
v:
Class 1 acove 10.0
Class 2 1.0
VI 1.¢C
VII
Class 1 75.0
Class 2 15.0
3.8 Color. The color of films shall be as specified ir the zzontract or order.
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3.9 Uniformity. The film shall be uniform in color, transparency, finish, density,
and other nhvsicai properties consistent with good commercial practice and when
defined in sections 3 and 4 of this specification.
3.10 Workmanship. The film shall be free fror pinholes, pits, warpage, checks,
cracks, bTisters, and other defects which affect the appearance or which might affect
the serviceability.

32.11 Nualitv. The quality shall conform to levels established in this specifica

tion. The occurrencc of defccts shall not exceed the nurbcr pernztted under the

aCCCﬂtaDLc qu311 Ty levels \AKL b) Sﬁeclrlec in section 4 for all examinations and
tests of materials, comnonents, and end items, as applicable.

3.12 Certification. Vhen specified in the comtract or order, the contractor shall
forward to the procuring apency for each order of film a certified statement
(1) 1dent1fy1n~ the material by manufacturer's name, trade'name, and identification
number; {2} certifying that the material is the same as to manufacturing process and
composition as that which was tested in accordance with 4.3.2 and found to conform to

all reguirenents of this specification; (3) precsenting the results of the material

acceptance tests: and (4) hnr‘s‘\v1ng that the film conforms to the renuirements of the

specification. The renort covering the material evaluation tests shall be referenced
on the certified statement.

4. OQUALITY ASSURANMCE PRCVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or

purchase order, the sunﬁl:er is resnonsible for the performance of all inspection
requirements as specified herein. Except as otherwise :pculx;cd in the contract or
order, the supplier may use his own or any other facilities suitable for the

perfornance of the inspection requ1rements specified herein, unless disapproved by

......... Tha An
the Government. The Government reserves the right teo perfv.m any of the incpections

set forth in the specification where such inspections are deemed necessary to assure
that sunplies and services conform to prescrlbed requirements.

4.2 Sampling for inspection and tests. Sampling for inspection and tests shail be
performed in accordance with the provisions set forth in MIL-STD- 105, except where
otherwiss indicated. For nurnoses of samnling, a lot shall consist of all end itens
of the same tvne and class submitted for dellverv at one time.

4.2.1 Insnection of materials and components. In accordance with 4.1 above, the
suppller is"responsible for 1nsur1ng thnt materials and ccmponents used in the end items
were manufactured, tested, and 1nsneccea in accordance with the requirements of
referenced suhsidiary specifications and standards to the extent specified; or, if none,
in accordance with this specification. In the event of conflict, this specification

aha1 - oy -
Snalid guvera.

4.2.2 Inspection of the end iten.

4.2.2.1 Examination of the end item. The end item shall be examined in accordance
with the classification of defects 1in anpxlcanle subvaragraphs beiow and at the
inspection levels and ANL's set forth in 4.2.2.1.6. Random samples shall be drawn

from each lot of end items of the same type and class for examination of visual

dirensional, count, and prcparation for delivery defects. The lot size, for purﬁ oses
of determinine the sample size in accordance with MIL-STD-105, shall be expressec in
units of rclls or pac‘ages of shcets as avnx‘cable for the exaninations in 4.2.2.1.1,
4.2.2.1.2, 4.2.2.1.3, 4.2.2.1.4, and in units of shipping containers for examination
under 4,2.2.1.5.

4.2.2.1.1 Exarination 27 thes end item for defects in apnearance, constructicon,
and workmanshi). ror exarinzt.-n of defects within rolls, the sampie unit shall be
1. consecutive yards full widt: 2% roll. For examination of sheets, the sample unit
shall be 5 sheets (flat cut) randecmly selected from a package. Mo more shects than
3 sample units shall be examinec in any one roll or package of sheets, as apnlicable.
20th sides of the material shall be exarmined. Defects of each tyne shall be scored
only once within a sarsle unit for rolls and once per sieet for flat cuts,
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Examine —_Defects - —::
Class Other than as specified.
Color Other than as specified.
Workmanship Any dirt, oil, or foreinn matter affecting aprearance.
Any deep gouge or scratch.
Any holes (other than allowable pinholes).
Any rough or sharp edges.
Any cuts, blisters, bubbles, tears, scuffs, cracks, pits, or creases.
Any chipping.
Any spot, stain, or other discoloration affecting anrearance.
4.2.2.1.2 Examination of the end iter~ for defects in dinensions The sample unit
for this exami nal ne full size sheet or one complete toll.

Size of sheets
tvidth of roll

Thickness

(4]
(a9
[N

n contract or order.

nan

o]
rt

Any variation greate
Any width greater or less than 1/16 inch of the specified width.

Any thickness deviation greater tian arplicalble tolerances snecified
in 3.3.

4,2.2.1.3

fo
for this examination shall De one unit pacia
count of sheets per packare or the average le

Examination of the end iter

samnle unit

e e
e. The average
ss than the

'IQ
r'Oﬂ

" Defect

Uen

Less than specified or indicatad armount.

== 32 oo
Any diameter

4.2,2.1.4

unrollinc of roils.

Examination of the end item for defects in packaginp of sheets and

sheets or one roll.

The samnle unit for tuis e€xamination shall be one packane of

Examine

Dezect

Construction:
Rolls

Sheets

Not roll form or in sheets as snecified

Rolls not evenly or tightly wound on cores with plurs. Tellonpane
slips over core during unwinding.

Not suitably restrained from unwinding

Ore or both piugs missing frcm roll.

Plugs teo long, causing it to fall out of cr Intc core hole.

Hole missing from plug, not centered.

Plugs or cores crushea, mutilatec, distertel. o7 brolen.

Sheets block to the extent that separation caused Zamage or tearing,
rendering material unserviceable.
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4.2.2.1.5 CExaminstion of mrenaraticn for deliverv., An examination shzll be madle

to deterrine that nachaginr, pac.ing, anc mari.ings comnly with the reauirements of

section § cof this specification. The samnle unit for this examination snall be onc

shippins container, fully pacled, selected just prior to the closing oreration.

Shipping containers fully prepared for delivery shall be examined for closure defects.

Examine Detects

Packaging Not level specified; not in accordance with contract reocuirements.

(as applicable) Polls not unit wrapped as specified; and discs missing or not as
specified.
Shects not packaged or wranped as specified: fiberboard sheets
missing or not as specified; unit outside wranping not as specified.
Packing Not level specified; not in accordance with contract recuirements.
(as anpl;cable) Rolls not packed in fiber drum as specified.
Arrannement or number of unit rolls per container not in accordance
with contract reauirements. ) -
Container mzterial no+t as specified; clicsure not accemplished by
ev,ers fied or rnn:nrpd methods or materials.
Any nonconform1nﬂ component, component missing, damaged, or other-
wise defective, attectlng serviceability.

Weight Gross or net weight exceeds centract requirenments.

Markings Interior or exterior markinas, as applicable, omitted, illegible,
incorrect, incomplete, or not in accordance with contract require-
ments.

4.2.2.1.6 Inspection levels and ANL's for examination. 1/ The inspection levels
for determining thHe sample size and the AOL's expressed in defects per 100 units, shall
be as follows:
Examinaticn pararrapn inspvection level AL
4.2.2.1.1 1 2.3
4.2.2.1.2 S-2 2.5
4,2,2.1.3 S-2 -
4.2.2.1.4 S-2 4.0
4.2.2.1.5 S-2 4.0
1/ The same rolls, packages of sheets, or sheets, as anplicable, of the svecified
material shall be used for examinations under 4.2.2.1.2 through 4.2.2.1.4,
inclusive, and shall be within the rolls or packages of sheets randomly selected
for examination under 4.2.2.1.1.
4.2.2.2 Testing of the end iter The end item shall be tested for the applicable
characteristics as‘Ii;_cq in table TV The samnle unit shall be 3 scuare vards of
film. The sarmple shall be taken from a point in the packare serarated frcm the wrap p er
by at least 6 lavers of film. The insvection level for dctermining the sample siz

shall be S-1 excent that no less than 3 sample units shall be randomly selected

throughout the lot. The AQL's shall be 6.5 defects per 190 units. The 1ot size saall

rolls
Compl

be expressed in units of
furn1sh a Certificate of

resuirements of table I.

The supplier shall
"Area Factor”

or packapes of sheets as annllcanlc.
iancec indicating conformance to the
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4.3 Test nrocedures,

4.3.1 Standard conditioning. Unless otherwise specified, single sheet samnles for
test shall be conditicned at a temperature of 73.5% « 2°F. (23.1% + 1.1°C.) and a
relative humidity of 50 + 4 percent for a period of Mot less than T6 hours for type I
through V and type VII fIlm, and one week for type VI film. This requirement may be
waived with the approval of the procuring agency upon certified proof from the
manufacturer that he employs more rigorous test conditions.

4.3.2 Identification of regenerated cellulose. Identification of regenerated
cellulose Shall be madc by immersing a samnle of the film in an aaueous solution of
Fuchsine dye and observing the effect of the dye on the film. The dye solutien shall
be prepared by settinrs eicht grams of Azo Fuchsine 6B (General Dyestuffs), or
eguivalent, with a small amount of water, to form a paste and dissolving the paste in
2,000 mil. of distilled water. Samnles of film to be identified shall be immersed in
the dye bath for one hour, removed and washed with water to remove excess dye, and
then examined for dye stains. A deep red stain covering all or part of the area of
the sample or thin red line along the cut edges of coated samples (see 4.3.3) shall be
construed as identification of regencrzted cellulose.

4.3.3 Presence and identification of coating. A small sample of film shall be
immersed aS specitied in table V, then removed and examined for sloughable coating
materials by rubbing between the fingers.

TAPLE V. Soak tests on film

Tyne Solution Time Conditions
1T thru V Acetic acid, 1 percent 1 hour 90 - 95%C.
and VII Naccanol, 0.2 percent
Vi Acetic acid, S percent
Naccanol 1/, 0.3 percent  § hours 90 - 95°cC.

I/ ~accanc: 1s produc: o-f General AniliIne and rFilim {ormoration.

£.3.3.1 Certain svnthetic resin coatinrss may be difficult to remove under the
conditions of soakinr snecified in table V. To determine whether svnthetic resin is
present, proceed as follows: Place one drop of pyridinc on the sample and next add
one drop of saturated mecthanolic solution of potassium hydroxide to the pyridine. If
a dark brown-black color appears, polyvinylidene chloride is present.

4.3.3.2 DPolyethvlene coating is indicated if negative results are obtained with
the tests described in 4.3.2, 4.3.3.1, and 4.3.4.

4.3.3.3 The uncoated side of tyve VII cellophane is determined by immersing a
1- by 6-inch sarmnle in tap water for 10 seconds. Remove the sample, shake off excess
water, and suspend so that the sample is unrestrained. The samnle will curl and the
uncoated side is opnosite the direction of the curl.

d4.3.4 Identilication of cellulose nitratc. A drop of a solution of diphenyl
benzidine In conccntrated Sulfuric acic (0.5 granm of diphenyl benzidine in 100 ml. of
9% percent sulfuric acid) shall be piaced cn the surface of a sample of film. The
appearance of a blue color in the diphenyl benzidine solution indicates the presence
of cellulose nitratc, and on samples previously identified as regenerated cellulcese
film, the blue color shall be construed as identification of cellulose nitrate in the
coating.

4.3.4.1 Identification of svnthetic resins. Coated regenerated cellulose film
whicii does not impars 2 t.ue cc.-r to thc dipnenyl benzidine solution under 4.3.4 shall
be taken as identificaticn of synthetic resin in the coating.

4.3.5 Thickness. The gage used for the measurement of thickness shall be of a
dead weight tvpe scuinped with a dizl graduated to read directly to 0.0001 inch. The
presser foot shall be circular with a diameter of 0.35 + 0.01 inch. The presser foot
and movinr parts czonnected therewith shall bte weinhted So as to annly a total load of
3 + 0.1 ounce to the snccirmen. The presser foot and anvil surface shall bte weighted
nlanc to within 0.2701 inch and parallel to each other within 0.0001 inch. Thiclness
shall be measures te the nearest N.N0N] inch at three different locations on the test
specimen,

~
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4.3.6 Area factor. Areca facter shall be determinec by weivsliinne sam-les measurin-g
not less than .. inches in the srain direction arnd 40 inchnes acros3 the arain. “hen

not ATSS “aivaad aidwmicw & LeEar: Lol LUl 7 (R R EPR L= a2 Va2

specified in tHe contract or order, in the case of rolls, or cut-to-size sheets {
which samples measuring 40 by 20 inches cannot he cut, the contractor shall forwvard fo
the procuring agency fcr each order of film, a ccr.‘A-ec staterment certifying thaz

40- by 20-inch sanples taken from mill rolls useé in nreparing the cut-to-size
cellophane had arca factors within the snecified linits.

4.3.7 Heat seal strenqth Heat seal strength shall be detcrmined bv measuring the
force reouired to pee! the seal apart. Three strips, 1.5 by 10 inches, shall be cut
from each conditioned samnle with the long dimensions of the strin parallel with the
grain of the cellophane. Each strip shall be cut in half to give two strins, 1.3 by

S inches and the two halves shall be sumerimposed so that the onposite surfaces are ir
contact and all edges in line. The scals shall be made on a conventional bar-tyne
sealing machine, having one heated and oane unheated jaw aprroximatcly 1/2-inch wi-e,
The seals shall be made at a pressure of approximately 5 1bs. per sauare inch and with
a dwell time of 1/4 second. 7The scals shall be made paralle; to and about 1 inc“ from
one end of the sample. The heated bar shall be maintained at a temveraturc of 140° +
2°C. The sealed strins shall be conditioned in accordance with the temperatures ard”
relative humidities s-ecified in table Il for 12 hcurs beforz testing. The force in
grams required to peel the scals amart shall be mcasured on a modified Suter Single
Strand Strength Tester (Alfred Suter § Comnany, 200 Fifth Avenue, New Yorl City) or
equivalent. The testing apoaratuc shall be eauipped with two lNo. 325 Acco clamns, the
lower clamp being mounted rigidly and the upper one mounted so that it is free to pivot.
Tlie equ1pnent shall be adjusted >o that the rate o7 fall o. the mechanism holdinge the
lower clarmp is 6 inches in 28 to 32 seconds. One end of thz sealed szmnle shall b2
placed in the upper clamp and one in the lower clamp, and the sealed arca shall be held
at the ang‘e of 90°, with the nlane alonc w“lch the peellno force is being aonlled

The pceJ. strengtn of a sannxe shall be TL")CTLCU as 0.6 times the average of the values
obtained for three strips. In the case of films coated on one side only, the scals

shall be made with the coated sides together.

, cut across the full roll
8.1) in distilled water at
a wettine acent such as

=i

4.3.8 Water-immersion stahtilitv. Sarn]es 4 inches wide
of sheet width, slhall be inmersed r 1-1/2 hours (see 3
450,:_ The sample shal! then hp wa ed with water cont:

<
z

ihe sampd er was c T: ter
e

Giim, in crder to rerove air 211 then e
examined for evidence of bl:l Sz ruthed Teluoen
the fingers and examined for the base sheet
4.3.8.1 Type VI only. Sampnles sh hat the soaking
time shall be ours.
4.3.9 Water-vanor permcability.

4.3.9.1 Samples and ecuivnrent. Three specirens, 6 inches square, shall be taken
from points 3s widely senarated as passible in each sample. The humidity cabinet or

room for this testoshall provide a relative humidity of 90 to 95 pecrcent at a
temperature of 100 F. with no condensation on the test dishes or in the space in which
the test dishes are placed. The air circulation over the test dishes shall be
neg-‘qlb ¢. A stancard zabinet which mec:s these recuiremcnts is lnown ac the fGenszral

Feoes Water-Vaper Transnission inet

b

4.3.9.2 Procedure. A 50 cc beaker shall be filled with eirnt mesh anhvdrous
calcium chloTide (minimum 96 percent as Call,;) and then emptied evenly over the boticr
surface of the dish and test snecimen (the uncoated side of tvne VII film shall be
exposed to the high humidity atmosphere), placed over the calcium chloride cencentric
with has

the rim of the dish. The brass temzl:te shall be carefully slaced over the film,
care beirng taken to have the template cenzralized with resnect tc zhe Zish top, before

K

allewing it to comec into contact with material being tested.

4.2.9.2.1 A wax mixture consisting of 60 percent amcroihcus wax z-Z 40 percent
paraffin wax shall be heated in a porceiain crucible to at least I1I°7. It shall
then te poured throurh a 20 mesh screen to remove any larre pleces of fzreiacn matter
or f£ilm that may be in the wax. The wax ﬂlxture shall be poured intc the annular
space to approximatelv flush with the tos of the temnlate. Tihe Zis: shall then be
cooled to harden the wax sufficicntly sc that the term-late can e re-oved. Care shoull
be taien not to cool the dish so lonc as to male the wax hard ans criztle. The tewniate
shall be removed bv inserting a screwdr:iver under an ear of the tempiate and giving a
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slight twist, tending 1o press the wax against the dish; and at the sane tinme, raising
the template. Tihis shall oe done on th» three ears of '“n temnlate. Anv difficulty
experienced in extracting the template from the dlsh can be overcome by first rubbing
the edge of the terplate with vaseline be‘ore pcuring the wax.

4.3.9.2.2 After the template has been removed, the dish shall be inspected for

loose pieces of wax, etc., and examined for flaws in the seal. It shall then be
conditioned in the hnm1d1fv cahinet for 24 hours. It shall then be removed from the

humidity cabinet, cooled for 15§ minutes, and weiched on an analvtlcal balance. The
dish shall then be replaced in the humidity cabinet for a period of 68 hours, renoved,
cooled as before, and reweighed. Exposure in the humidity cabinet, cooling, and
welghlnv shall be repeated at 1ntervals for 24 hours hereafter, until two consecut1ve
weighings indicated that a practically constant rate of vapor transmission has been
attained.

.3.9.2.3 Caleulation. The unit of water-vapor transfer shall be grams of water
per 100 square inches ol area, for 24 hours. The results for the three tests specified
snall be averaged and reported as the final result. In case of inconsistent values
between individual results, a duplicate set of tests shall be run to deterrmine whether
the variance is due to error in procedure or lack of uniformity in the samples submitted.
5. PREPARATION FOR DELIVERY

§.1 Packagina. Packaging shall be level A, ﬁ, or C, as specified (see 6.4).

5.1.1 Level A.

5.1.1.1 Rolls. The cellophane rolls shall be prepared as specified in 3.4.1. The

rolls shall be wrapbed hlth a sheet of momsturc proof cellophane and overwrapped with a
sheet of 40- ﬁéunﬂ mMinimum Dasis Wéigﬁ; kraft pdpc: waxed on one side to ﬂHyLUALmutelj
48 pounds minimum basis weight, or with a minimum of 0.002-inch thickness sheet of
polyethylene film or with a minimum of 0.000753-inch thickness sheet of oriented

nolypropylene film. A chipbeard disc, 0.025-inch minimum thickness by roll diameter

plus zero, minus 1/2-inch with a 4-inch diameter hole in the center, snall be placeq at

each end of the rcll. A metal plug shall be inscrted in each end of the rcll to firmiv
n51d *he wranners and discs in nlace The metal plugs shall SYe ccn red of 0.020-

nCiG TAS wWrap? Der anu psace. tal gs snall nsIru ec
inch minimum thickness stecl and finished bef 2 rust preventative coa g. The
dirmensiens of the metal plugs shall be 2-31/3Z inches cylinder diamete i-inch minimum
depth, and shall have a l-inch diameter ho in the center.

n

wi t
1/3 r,
le
.1.2 Sheets. Cellophane of one type and ciass only, in sheet sizes as specif
be pacKaged in units. The number of sheets in each unit shall be in accordanc

industry's practice - 250, 500, 1,000, 2, 000, 5,000, or other quantity
ing upon the dimensions and the thickness of the cellophane to provide an easily
package. Each unit shall consist of the cellophane sheets, a ton and bottom
rd pad of 72- pound minimum bas1s weight, and a complete package wrap as follows:

e ek 3 . .
ethylene shrink wrap of minimum O.GOZ’IP'H thickness; {b) a laminated sheet of

per of 25-pound minimum basis weight - machine glazed kraft, 12-pound wax, and

minimum basis weight - machlne glazed kraft; or (c) a wrap of two sheets of
und minimum basis weight krafs mpnaner

Q0 ®C.ct
R' (]

[

nroof celilonhane an

dﬂbwwumwv

*

C
[V
7,
pe
£

[afo Pt ialnnauc, an

nI suts
59 »ounds nini-um basis w
I c PP

m 2l m bac

sith 1-1 /2 inch minimu- wiles
Ta

[o BN { N oWy )

o wm

5 2
gunmed er tape conferming tec PPF-T-4%, typ

w
el
£

.1.

[ 8]

Level B.

5.1.2.1 Rolls. For level B shinments, the cellophane shall be packaged as
in 5.,1.1.1, cxcept when specified, cardboara plqgs _may be used. The plug< shal
constructed of ammunition container board and the finished plug shall have a min
crushing strencth of 8 nounds when placed in a testing machine with the plug ax
pernenuxcular to Ine ;:rectlor of travel of the nach1ne crushxnp jaws, and testec at
a crus.aing rate of :
be 2.3 + 0.0
length of~1.12

g
3
bY

P K -~ A3 e cha's

The Czws O' 2 inches per minute. The dimensions of Luc qug Silc e s

inches vu"'de diameter, 2.7 2 + 0,907 inches inside dianeter, and a

2 Sreets. LlLevel B standard pack (civil arencies) shall be as speci
.T.7.7, excert that 1,000 shcets of one tyne and class shall be pi

11
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5.1.3 Llevel C. Cellophane shall be packaged to afford adeouate protection agains
physical damage aurlng siiiprent Irom the sunnller to the first rece1v1ng act1v1t} n
nﬂCLﬂ"P and the quantity per package shall be the same as that notmally used by the
suppller for retail distribution.

e

e

5.2 Packing. Packing shall be level A, B, or C, as specified (see 6.4).

fied in 5.1,

n i
ard drums with recessed ends conrornlng to PPP-D-723, tvpe

5.2.1.2 S . Ce
specizied in I, sh 11
conforming to PPP -B-€36, gr .
accordance with method 11, waterproo
sEec1f1ed in the appendix of PPP-B-636.
at conform to PFP-B-501, class II; PPP-B-§
class 2; or PPP-B-0621, class 2, stvle 2 or 4, except that th
ad11t1ona1 battens shall not apply Each wood container sha
type I or II, grade B or C, scaled case liner conforming to MIL-L-10547. Each wood
shipping container shall be closed and reinfarced with flat strapping or tape bandinr
in accordance with the apnendix of the apnlicable container specification. The weight
£ the contents of each shipning container shall not exceed 65 pounds for PPP-B-636

ccntainers and 1:0 pounds for the wood containers.

(3]
0
n

lv, nacxageu as
ng container

e closed in

n

ol

5§5.2.2 Level B,

5.2.2.1 Rolls. C(Cellophane of one type and class only, packaged as specified in 5.1,
shall be packed in fiberboard drums with rccessed ends conforming to PPP-D-723, tyne I,
grade D. ~

Ccllerhane of one type, class. and shect size only, nackaned as
211 be racked in a cleose-“ittine fiberboard sklhnxna container

£3€¢, tvpe CT (vzriety Sk), or trme ST, class domestic, grade 27:%.
ing container shall be closed in accoriance with methed 11 of theo
. Alternatively, shipring containers may be used that conforn to
FPP-B-576, style A or B, class 1; PPP-B-591, class I, style A or B; PPP-B-601, type
domestic; PPP-B—GZI, class 1 stvlc 2 or 4, except that the reguirements for additional

battens shall not apply. The weight of the contents of each shipping container shnall
not exceed 65 pounds for PPP-B- 636 containers and 150 pounds for the wood containers.

5.2.3 Level C. Cellophane, packaged as specified in 5.1, shall be packed in a
manner to Insure carrier acceptance and safe delivery to dest1nat1on at the lowest
transportation rate for such supplies. The quantity per shipping container shall be
the same as that normally used by the supplier for retail distribution. Containcrs
shall comply with Uniforn Tre1ght Classification Rules or National Motor Freicht

Classification Rules, as applicabie.

5.3 'fariinc.

€.3.1 ivil arencies. In addition to any snccial mariine rcouired by the contrac
or order, 1intericr nackages and shipping contalners shail be marked with the date of
shipment and in accordance with Fed. Std. No. 123,

$.3.2 'Milltarv activities. In adéiti:n tec any special marii=mc reauircd by the
contract or order, 1interior packages and shipning ccntainers shzll te marked with the
dzte of shipment and in accordance with “IL-STD-12%

<. NOTES

¢.1 Intended uses. The following tabulation illustrates the geneval end uses for

each tyne of cel-.opnanc:
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Type General end uses
) General wrapplng where a mo1stureproof film is not needed.
II Wrapping of products which reguire some degree of moisture-

procfness where packages are closed by folding or twisting
and sealed with adhesive or tapes rather than by heat
sealing.

111 Same as type II, but used specifically for wet products or
products which are liable to come in contact with water.

IV: Class 1 Where limited moisture protection is reguired.

Class 2 For wrapping bakery products or for carton overwraps where
moisture protection is required and packages are closed by
heat seals.

Class 3 For heat seal closure packaging where no woxsture protec:xon
is desired (e.g., ¢rust pies,.and hard crusted bread).

Cless 4 Direct wrap or bags for snacks and any food product centaining
high 0il, shortening, or fat content.

V: Class 1 Same as type IV, class 1, but for wet products.
Used mainly for produce packag‘nv.

Class 2 Same as type IV, class 2, but for wet products and frozen
foods.

VI For wranping products or for carton overwrans where extra
moisturc or grease protection is reauired.
VII: Class 1 For wrapping fresh red meats with uncoated side next to meat.

Class 2 For wrapping fresh red meat cuts, 2 pounds and over in weight,
with uncoated side next to meat.

§.2 Flexibility. Most tynes of film can be supplied in at least two ranges of
flexibility: igh flexibility for low temperature service (00 to 40°F.), and
(2) intermediate flexibility for normal temnerature service (above 40°F.). Type VII
is supplied in intermediate flexibility only.

6.3 Code desirnations. The foliswins manufacturer's ccde designaticns are used
(see note)

American

Tyoe Viscose DuPont 0lin

I P and C PR PT and PC

11 M MD MT

III MB MAD MAT

IV: .

Class 1 DS LSD LST
Class 2 MS, CHS MSD MST, MSC
Class 3 --- PSD .-~
Class 4 --- --- OF-20
V:
Class 1 AN L3AD LST
Class 2 M5 MEAD MSAT
VI K, XFC oX, Vv
VII:
Class 1 ME2D MSAD-8¢ QF-16
Class 2 REO MSAD-20 MSAT-80, OF-18
NOTE: “Manufacturers introduce new films from time to time. This specifizzzicn ig
not 1i-izel <o the films shown LV these code desirnations.

£€.4 Orderine data., Prurchasers should select the preferred ontions nermitted
herein, anc include the following inforrmation in procurement documents:

(a} Title., number, and date of this srecification.

'ty Tyse and c.ass reguired (see 1.2.1).

(e} Cclor, if recuired (see 3.8).
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(é) Wwhether rolls or sheets are recuired (see 3.3).
(1) Polis Thiciness, widtl, and length recuired.
{2) Sheets: Thickness, lenfth, znd width required,

(e) Selection of annlicable levels of packagine and nacking (see 5.1 and 5.2).

(£) VWhat end use is involved.

(g) The standard pack reauirements in paragraph 5.1.2.2 are intended for use in
procurerents of stores stock renlenlshnents. Procur1ne officers should use
the standard wacx requirenents when 1t is known that the material will be
shipred fror a sunnlier to a domestic warehouse, supply depot, or intermediate
storave point for temnorary storage, subsequent issue and/or shlpment to
eventual uscrt.

6.5 Storage. Recomnmended storage temperatures are 65° to 75°F. Cellonhane in
rolls should Dc stacked on end. Cellornhane in roll or sheet form should be used
within onre year of date of shiprment.

MILITARY INTERLS/S: CIVIL AGTNCY COORDINATING ACTIVITIES:
. B GSA - FSsS
Custodians: NASA - JFK 4

Arny CL (MCA)

Navy - SA

Air Force -

o
0

Peview Activities:
LY} 1. hlan}
STRY - na, W

Air Fecrce -

71. 843

Preparing activity:

GSA - FSS

Urdcrs for this publication are to be placec wic. Generz. xervices Adminlstratlior,
actinc as an arcnt for the Sunmerintendent ¢f Jozurents.  Ses Ztion 2 of this
specification te obtain extra conies anc other documents ref nced herein. Price 40
ccnts caclh.
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