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HILITARY SPECIFICATION
CLOTH, CAMOUFLAGE PATITLRM, DUCK, COTTOL
This specification is approved for use by US Army Natick Research and Davelop-
ment Command, Department of tho Army and is available for use by all bepartments
and Aguncies of the Dopartment of Defensc.

L. SCOPE

1.1 Scopa. Thus spucification covers onc type of cloth, duch cotton, dyzd
and printed with organic colors to the prescribed 4~color U. S, Army Pattera
(Camouflage).

2. APPLICABLL DOCUMENTS
2.1 Issuus of documents. The following documemts of the lssue in offect

on date of invitation for bids or ragquest for proposal, form a part of this
spacification to the extent specified herein.

SPECIFICATIONS
FLEDLRAL
CCC-C-419 - Cloth, huck, Cottom, Unbleached, Plied-Yarns
Army and Rumbered
PPP-P-1135 - Pachaging and Packing of Duck Fabrics (Cotton,

Synthetic Fiber; Cotton-Synthetic Fiber RBlends)
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Beneficial comments (recommendations, additions, delctions) and any
pertinent data which may be of use in improving this document should
be addressed to: US Army natick Research and Devalopment Command,
| Natick, MA 01760 by uaing the self-addressed Standardization
Document Improvement Proposal (DD Form 1426) appearing at the eand of
| this document or by letter.
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STANDARDS
FEDERAL
FLB-STD-4 ~ Glossary of Fabric Imporfections
FED-STD-191 -~ Textile Test Muthods
MILITARY
MIL-STD-105 <~ Sampling Procedurus and Tables for Inspeciion by

Attributes
LAWS ANp ®RkGULATIONS
Rules and Regulations Under the Tantile Fiber Products Identificataon Act

(Copie¢s may be obtained without charpe from the loderal Irade Comnission,
washingtou, DC 20530.)

(Copias of spucifications, standards, drawings, aud publications requireu by
contractors iu comacction with spocific procurement functions should be obtaiuacu
trom thé procuring activity or as directed by the contrecting officer.)

3 REQUIRFMENTS

3.1 Standard sample. The dyed aud printed {inishwd cloth shall match the
stundard sample for shade and shall be cqual to or betcer than the standard
sample waith respect to all characteristics for which the standard sample is
referencad (see 6.3).

3.2 First article. Vhen specifiad (seu 6.2), the contractor shall [urnish a

sample {for first article inspection znd approval (sec 4.3 and 6.4).

3.3 Material. The basu cloth before dyedng and prainting shall be cloth cotton

of CCC-C-419.

3.4 Color. The dyeing of the ground shade and the priunting of the cloth
shall be accomplishad with organic colorants as specified (see 6.8) to provide
a match to exch of the four shades of the pattern and to provide the infrared
reflectance levels spacified in 3.6. 1he cloth shall be dyed to a ground shade
matching the Yallow Graen 354 area of the pattorn and subsequently roller over-
printid using 3 colors, Dark Grecen 355, Lrown 356, Black 357 or the pattern may
be obtained by 4 roller printing on dyed or undyed cloth, e.ch area matching
the speclfic colors of tha pattarn in accordance with the standard sample. The
back of the cloth may be elthir natural color or dyed. Resin bonded pigment
printing shall not be permitted. Printing by automatic screen process aither
rotary or {flat is permissiblce in lieu of rollar printing.

ro
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3.4.1 labile sulfur. The us¢c of dyes and compounds containing e¢lementary
sulfur capable of oxidation to sulfuric acid is prohibited. The dyestuff
shall be chosen and applied so that the dyad and printed fiuwished cloth shall
contain no more labile sulfur than showa by the standard sample when testad uas
specified in 4.4. VWhen a standard sample is not availlable, the dyed and printed
finishued cloth shall show no more than a slight trace of lablle sulfur as
defined in tha tast method specified in 4.4.

3.4.2 Matching. The color of the dyed and printed finished cloth shall
match the standard sample under artificial daylight having a color temperatura
of 7500 kelvin, and shall be a good approximation to the standard sample under
incandescent lamplight at 2800 kelvin,

3.4.3 Colorfastness. The dyed and printed finished cloth shall show fastness
to laundering (after 3 cycles), parspiration, crocking and light asqual to or
better than the standard sample In respuct to all arcas of the pattern. When
no standard sampla has beau astablished or designatad as applicable to color-
fastness, the dyed and printed fincished cloth shall show ''good' fastnass to
laundering (after 3 cycles), perspiration, and light, and shall show Munsell
Value for crocking not lower than 8.5 excapt for Black 357, in which the
Munsell Value for crocking shall bs not lower than 6.5. Tests shall be made
as spacified in 4.5.

3.5 Pattern execution. The pattern shall reproduce the standard sample in
respect to design, colors and registration of the raspactive areas. The
pattern repeat of the dyed, printed and finisned cloth shall be 17.0 + 1.25
inches (432 + 32 mm) (sece 6.7). Each pattern area shall show solid coverage;
skitteriness exceeding that showa by the standard sample in any of the printed
areas will not be acceptable. Whza the staundard sample is not referenced for
pattera execution, a pattern drawing shall be providad and the pattarn on the
finished cloth shall match that of the drawing (see 6.2).

3.6 Infrared reflectance. The following rrflectance values measured at

1 micron shall be achieved in the dyelap or printing, when testad as spacified
in 4.5 (ses 3.4):

Color Percent

Yellow Green 354 No lower than 58
Dark Green 355 26 + 2

Brown 356 16 + 2

Black 357 8 + 2

3.7 Breaking strength. The breaking strength for the warp and filling

diraction of the finished cloth shall be not less than 90 percent of the un-
treated cotton duck as specified in table II of CCC-C-419 when tested as speci-~

fied in 4.5 (see 3.3).
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3.8 Width. The finished width shall be as specified (see 6.2), and shall be

the minimum acceptable width inclusive of selvages.

3.9 Nonfibrous material. The cloth prepared for primting shall contain no
more than 2.5 percent ‘starch and protein content (including chloroform-
soluble and water-soluble material) when tested as specified in 4.5.

3.10 pH. The pl value of the water extract of the finishad cloth shall be
no lower than 5.0 nor higher than 8.5 when tested as specified dn 4.5,

3.11 Shrinkage. The cloth shall be preshrunk and shall wot shrink more than
3.0 percunt in eilther the direction of the warp or of the filling when testud
as specified in 4.5. The preshrinking process used shall not be identified by
name or trademark elther on the cloth, ticket or package.

3.12 Length and put-up. Unluss otherwise specified (see 6.2), the cloth

shall be furnished in continuous lengths, each not less than 40 yards., Each
length shall be put up on full width rolls as specified in PPP-P-1135,

3.13 Fiber idemtification. Each roll of the dyed and printed finished
cloth shall be labbled ‘ticketed for fiber contemt in accordance with the
Taxtile Fiber Products Identification Act.

3.14 VWorkmanship. The dyed aad printed finished cloth shall conform to

the quality established by this specification. The demerit poiluts per 100
square yards when calculatcd as specified in section 4 shall not excaed the

established maximum point value.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspectior. Unless otherwise specified in the coatcact,
the contractor is rLspon51b1e for the performance of all inspection raquirements
as specified herein. Lxcept as otnerwise specified in the contract, the contractor
may use his own or any other facilities suitable for the performance of the in-
spection requirements specified herein, unless disapproved by the Government.

The Govermment reserves the right to perform any of the inspections set forth in
the specification where such inspections are deemed necessary to assure supplies
and services conform to prescribed raquiremcuts.

4.1.1 Certificate of compliance. Whare certificates of compliance are
submitted, the Government rescrves the right to check test such items to
determine the valldity of the certification.
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4,2 C(Classification of inspection. The imspuction roquiremunts specif led

herein are. classifiud as follows:

d. First articl. iunspection (sev 4.3).
b. uality couformance inspection (ste 4.4).

4.3 Flrsc article inspection. When required (see 6.2), the pruproduction
sample submitted iu accordance with 3.2 shall be visually inspected for
appearance, color and finlsh. The sample shall be t.sted for physical
propartics in accordance with methods in 4.5,

4.4 uality conformance, inspection. Sampling for inspectiou shall be per-

formed in accordance with .(IL-STH-105, excapt where otherwisce indicated hereinaftar,

ments of referenced specifications, drawings aune standurds unless othorwise

2xcluded, amend.d, modifiid or qualificd dir this specificatina or applicuble
purchase documexis. To contractor shall submit a cirtificate of compllance
statiap that no 1esin bondixnl pirimenis heve been usce for th: roqulreo colors
are as ospecified in 3.4.

4.4.2 Ekxamluetlon of the end item. Laaminatios of the -ad itum shall be

- i e e v m EA e cnm—ter =emw e

in accordanc. with 4.4.2.1 through 4.4.2.4,

4.4.2.1 Yard-by-yard .xamiwatioa. Jach roll la the ssmple shall be vxdmindd
on the face side only. Wikn the totel yaraave iu the roll doms 10t exceed

100 yards, the entire yardage in the roll shall be examinal. When the total
yardage in tht roll exceeds 100 yards, ouly 100 yards shall bLe _xamiued. All
defects as «. finwe dn Scccion I of FLD-5TD-4, which are cliarly woticeablo

at normal iaspectiorn aistince (3 £ .-r) shall b scorud a.d wssigned demexit
points as listed In 4.4.2.1.1 ecopt that jlossary wumbors 1, 2, 3, 3, 14, 26,
27 and 29 shull nol bu scorad ualess chey wxeeud three times the thichawess

of the yara. Ilisdraws aad roed nerks shall be scored 1f tney result iu o
clearly noticable scparatiug of warp yuras. No lintdar yerd (racruments of 1
yard on the measuriag cdovie. of tac dnspoction machin=) from auy oac roll
within the sanpl. shall be pucaliz.d more thean 4 poirts. The seuple size shall
be 20 rolle sclected from 20 containcrs. The lot chell by unaccopravlz af Lha
poincs pir 100 squarz yurds of the total yaraale «xanmined wxceods 40.0 poiacs.
The. 1ot shall be undgccuptubl. 2 che poiats per 100 square yards of twe oc mora
indivicual rolls «xcewds 60.0 points. If one roll axcueeds 60.0 poluts pexr 100
SqQuuTe yards, a swecond scuple of 20 rolls shall be exaninod for iundividual roll
quality examinatiou. The lot shall be unacce ptable if one or more rolls iu cne
sccond sample excewds 60.0 points per 100 square yards. Hoinu computatioa for
lot quality and individual roll quelity shuoll be as follows:
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Total points scored in sample x 3600 _ .. = Points per 100

——— A o - & o g —

Contracted wildth of cloth (inches) x total yards inspected square yards

4.4.2.1.1 Demerit points. Demerit points shall be assigned as follows:

For defects 3 inchaes or less in any dimension - one point
For defects exceeding 3 inches, but not

excaeding 6 inchas in any dimension - two poilnts
For defects exceading 6 inches but not

exceeding 9 inches in any dimcnsion - three points

For defacts exceeding 9 inches in any dimension four points
The following defects, when present, shall be scored four points for each yard
in which they occur:

Objectionable odor.

Width less than specified.

Skitteriness of pattern exceods that shown by standard sample.

Pattern repeat less than 15.75 inches or more than 18.25 inches.

Excessive featherlng or spew of pattern.

Pattern definition, distribution and color not cqual to the
standard sample.

4.4.2.2 Examination for lemngth.

4.4.2.2.1 Individual rolls. During the yard-by-yard examination, each roll
in the sample shall be examined for length. Any length found to be less than
the minimum specified or more than two yards less than the length marked on the
ticket shall be considered a defect with respect to length. The lot shall be

unacceptable if two or more rolls in the sample are defective in respect to
length.

4.4.2.2.2 Total yardage Iin sample. The lot shall be unacceptabla if the
total of the actual lengths of rolls in tha sample 1s less than the total of
the lengths marked on the roll tickets. The rolls examined shall be those

sclected for the examination of individual rolls,

4.4,2.3 ECxamination for shade. During the yard-by-yard examination, each
roll in the sample 'shall be examined for shade on the side that is bzaing
¢xamined. Any roll that fails to mest the requirement for shade mateh in
respect to all areas of the pattern shall be cause for rejection of the entire

lot represented by the sample.

( _



Downloaded from http://www.everyspec.com

MIL-C-44014(GL)

4.4.2.4 Examination for identification of pre-shrinkage process and non-
compliance with Taxtila Fiber Products Idnntification Act. During the yard-
by-yard examination, ‘each roll shall be examined for thuse defacts. The lot
shall be unaccaptable if two or more rolls in the sample contzin ldentifica-
tion of the pre-shrinkage process by name or trademark on the cloth or ticket,
or are not labelad or ticketed iu accordance with the Textile Fiber Products
Identification Act (see 3.11 and 3.13).

4.4.3 Examination of preparation for dalivery requirements. Examination shall

be made in accordance with the provisions ‘of PPP-P-1135 to deturmine that
packaging, packing and marking comply with section 5 requirements.

4.5 Tests. The methods of testing specified in TED-STD-191, wherever appli-
cable and as listed in table I shall be followed. The physical and chemical
values specified in section 3 apply to the rasults of the determinations made
on a sample unit for test purposes as specified in the applicabla test mathod.
The sample unit shall be 1/4 yard full width of cloth preparad for printing for
datermination of nonfibrous material and 4 continuous yards full width of the
finished cloth for all other physical aud chemical tests. The lot shall ba
unacceptable if one or more sample units fail to meet any test requirements
spaecified. The lot size shall be uxpressed in units of one yard. All test
reports shall contain the individual values utilized in expressing the final
result. The sample size (number of sample unilts) shall be in accordance with

the following:

Lot size (yards) Sample size
800 or less 2
801 up to and including 22,000 3
22,001 and over 5

TABLE I. Test methods

e e et me e meam e e e s mema T . —— s v B e e Wi A W B R AL G e M e e e m e e e e = e e e Sees M e

Requirememt Tast
Characteristic _ . __. . __ . .__paragraph ______ . ____  methed ___
Cotton identification 3.3 1200 1/
Weight per sq. yd. (g/m2) 3.3 5041
Presence of labile sulfur 3.4.1 2020
Colorfastness to:
Laundoring (after 3 cycles) 3.4.3 5610 and 4.5.1
Parspiration 3.4.3 5680 and 4.5.1
Light 3.4.3 5660 and 4.5.1
Crocking 3.4.3 5651 and 4.5.2
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TABLL I. Test methods (cont’d)

T T T T Y " "Requirement . Test T T T
Characterdstic = ___ . _ . .. ___paragraph __  _ __ _ _ _mathod
Infrarad reflectance 3.6 4.5.3
Breaking strength:

Warp 3.7 5100 2/
Filling 3.7 5100 2/

Nonfibrous material 3.9 2611
pH 3.10 28611
Shrinkage:

Warp 3.11 5550
Filling 3.11 5550

o o - v m G e e e S WG e e W B - Saw e Y e e e Al R B w R & e ARl m MRS & e e e A e e W = s # A

L/ A certificate of compliance shall b2 submitted and will be acceptable for
the stated requirement.

2/ All test results shall be averaged, and the average value shall be utilized
in calculating the percent change from the untreated cloth specification
value. Results shall be calculated to the nearest 0.1 percent.

4,5.1 When testing for colorfastness to laundwuring, perspiration and light,
identical portions of the pattern in the submittad specimen and standard sample
shall bo selected for the test. Each iundividual shade in the pattern shall be
evaluated and reported separately iIn accordance with the provisioms of the
applicable test method.

4.5.2 Colorfastness to crockimg. Vhen testing colorfastness to crocking,
the individual shades of the pattern shall be so salected that only the
specific shade being wvaluated is included in the test area of the submitted
specimen as well as of the standard. Individual shades in the pattern shall
ba evaluataed and reported separately.

4.5.3 Infrared reflectance. The infrared reflectanca shall be determined
by recording the spectral reflectance relative to Mg0O or BaS0, ot 1 micron
using a spectrophotometer semsitive in this range (see 6.5) or using a photo-
meter (see 6.6). The photometer is calibrated with vitreous enamel gray
standards of varyiug reflectance, certified by the National Bureau of Standards.
leadings shall be reported to the nearest percent unit. The value of each
shade of the pattern shall ba dctermined and reported separately.

‘
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5. PREPARATION FOR DELIVERY
5.1 Packaging. Packaging shall be level A or C as specified (see 6.2).

5.1.1 Levels A and C. The cloth, put up as specified, shall be packaged
in accordance with the applicable requirements of PPP-P-1135.

5.2 Packing. Packing shall be level A, B or C as specified (see 6.2).

5.2.1 Levels A, B and C. The cloth shall be packed in accordance with

- -

the applicable requirements of PPP-P-1135.

5.3 Marking. In addition to any special marking required im the contract
or order, shipments shall be marked in accordance with the requirements of
PPP-P-1135.

6. NOTLS

6.1 Intcnded use. The cloth covered by this specification is intended for
use in camouflage clothing and halmat.

6.2 Ordering data. Procurement documents should specify the following:

(b) First article (see 3.2, 4.3 and 6.4).

(c) Pattern drawing, if required (sase 3.5).

(d) Width required (sews 3.8).

(e) Minimum length if other than specified (see 3.12).

(f) Selection of applicable levels of packaging and packing (sec 5.1
and 5.2).

' (a) Title, number and date of this specification.

6.3 Standard sample. For access to standard sample, address the procuring
office issuing the invitation for bids (ses 3.1).

6.4 First article. When a first article 1s required, it shall be inspected
and approved under the appropriate provisions of paragraph 7-104.55 of the
Armed Services Procurement Regulations. The firs: article should be a pre-
production sample. The first article should consist of 5 yards of the finished
cloth. The contracting officer should include specific instructions iu all
procurement instruments, ragarding arrangements for inspection and approval
of the first article.

6.5 Spectrophotometer. Tha basic instrument for measuring the infrared
reflectance is the General Elcctric Spectrophotometer, but other instruments
such as the Beckman DU or DK and the Cary 14 Spectrophotomzters have been used
(see 4.5.3).
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6.6 Photomater. A photomeiur capable of providing the neasuramencs ls
avuailable from huntwur Assoclates Laboratory, Fairfax, VA. Details of
instumental layout may be obtained from the U. 5. Army Hatick Research and
Development Command, Natlick, MA 01760, Code: DRDNA-VTC. Componcnts of

such an instrumenc are (sc¢ 4.5.3):

Lamp - GE 1209
Lens - 43 mm Conza
Filters - 2" x 2", 1 measuring, 2 callbrating transmission
Phototube ~ 930 type (51 surface)
Helipot -~ 10,000 ohm (10 turnm)
Battery 45 volt for phototube circuilt power
Transformer - Primary 95-125V, 60 cyc.
- Swecondary 25 Va, 6.3 V

Transformer, Fillament - Primary 110V, 50/60 cyc.

~ Secoandary 6.3V-1A
Galvanomater - 0-10 scale, seasitivity .002 micron amp/mm

See figures 1 and 2 for instrument and figure 3 for transmission of calibrating
(Cl and C2) instrument f{1lters il-1.

6.6.1 Colorimeter. An altermate instrumenc is the photometer with 0°-45°
geometry fitted with an 5-1 surfacz phototube and & Corning 2540 filter of
appropriate thickmess. Such an instrument is the D-40 Colorimeter also
available from lunter Assoclatles Laboratoriles. Other photometers of com-
parable performance characteristics may be used with an $~1 surface phototube
and a Corning 2540 filtexr.

6.7 Pattern printing. The contractors are cautioned to insure that the
cloth is properly set so that the final pattern dimensions and shrinkage will
be within the limits of 3.5 and 3.11. Mercerization may be requilred to attain
the shrinkage requirement.

6.8 Dye formulation. The areas of the pattern have been found to be
satisfactory when dyed or printed with the following colorants:
Yellow Green 354

Vat Green 28
Vat Brown 1, C.I. 70800
Vat Violet 13, C.1. 68700 (or Vat Browa 33)

Dark Green 355 Brown 356

vat Brown 33 Vat Brown 33

Vat Green 3, C.I. 69500 Vat Vielet 13, C.I. 68700
vat Black 30 (or Vat Black 30)

Black 357

Vat Black Dil
or
Vat Blue 20, C.I. 59800
Vat Brown 33
Sulfur Black 6, C.I. 53295

10

‘--

( -



Downloaded from http://www.everyspec.com

MIL~C-~44014 (GL)

. 6.9 Metric equivalents. Matric equivalents, indicated in parwntheses through-
out this documant, are basad on practices, convarsion factors, and symbols speci-
fied in ASTM E 380 Standard for Netric Practice, and are for informatiom oualy.

In each imstance, the value stated in US customary units shall be controlling.

Custodian: Prgparing activity:
Army - GL Army - GL

Review activities: Project No. 8305-A718
Army - MD
DLA - CT

11
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Lamp, C. L. 1209

Lamp Bast.

Luns 43 mm. Couza

Lens Ring,

Tilter, 2x2", Treasmission, Spocificd by the US Aray
Hatick Rosearch and Devaelopment Commaad

Bakelite Base 3/8° n 3-5/8" x 4-3/4" w. 1-1/2" holc
Clsimp, Spe=cimen

Phototubas (930 type heving characteristiics specified by
the US Army ilaticl Kesearch and ocvelopment Commaad)
Three requir.ad

Tube Sockets, Uctul. Threg required

Swicchos (SPST). Four raquired

Pilot Light DLracket

Light, Pilot, G. L. No. 40

Helipot, 10,000 ohm (10 turn)

Kuob for Helipot

Battery, 45 volt, Burgess #X4130

Clip, Battory

Transformsr, Sols, lri. 95-125, 60 cy., Scc. 25 VA 6.3V
Trausformcr, Filamewt, Pri. 110 V., 50/60 cy., S=c. 6.3V1A

Galvanomaver, Cat. (#3405 Hll (Rublcon Co., Phila. r'A))
Fewut, Large, Rubber, Four raquiraed

Hinges. 1Two required

Filter Disc (Four-hole)

Right Angle brive

12
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CIRCUIT DIAGRAM INFRARED PHOTOMETER

Figure 2
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Figure 3
SPECTRAL TRANSMITTARCE CURVE FCR M2, Cl AND C2 FILTERS

NLABS IIFRARED PEOTCOMETER

60 /

——————

. VANE

.70 &0 S0 /.0 /.7 /2 /3
WAVELENGTH - rMICPONS
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS This form s provided 1o sohicit beneficial comments which may improve this document and
enhance 1ts use DoD contractors, government activities, manufacturers, vendors, or other prospective users of
the document are invited to submit comments to the povernment Fold on lines on reverse side, staple 1n corner,
and send to preparing activity  Attach any pertinent data which may ve of use in improving this document If
there are additional papers, attach to form and place both 1n an envelope addressed to preparing activity A
response will be provided 1o the submtter, when name and address 1s provided, within 30 days indicating that
the 1426 was received and when any appropriate action on 1t will be completed

NOTE This form shall not be used to submit requests for waivers, deviations or clarification of specilication
requirements on current contracts Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or Lo amend contractual requirements

DOQCUMENT {DENTIFIER {Number) AND TITLE

MIL-C-
CLOTH, CAMOUFLAGE PATTERN, DUCK, COTTON C-44014(CL)

NAME OF ORGANIZATION AND ADDRESS OF SUBMITTER

{0 venpoR (3 user M) MANUFACTURER

1

D HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT

USE? D 1S ANY PART OF IT TOO RIGID RESTRICTIVE LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW

A GIVEPARAGRAPH NUMBER AND WORDING

B RECOMMENDED WORDING CHANGE

C REASON FOR RECOMMENDED CHANGE(S)

2 REMARKS

SUBMIFTED BY (Printed or typed name and addreas — Optional} TELEPHONE NO
DATE

DD FORM ]426 EDITION OF 1 JAN 72 WILL BE USED UNTIL EXHAUSTED

10CT 76
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