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SPECIFICATION FOR
FUMIGATION SHEETS AND COVERS,
RUBBERIZED

0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution
on 3 August 1968, after the draft finalized by the Treated Fabrics Sectional
Committee had been approved by the Chemical Division Council,
Mechanical Engineering Division Council and Textile Division Council.

0.2 Gas-proof covers are used to fumigate food grains, either in the open or
in godowns. Even in gas-tight godowns, individual stocks may be econo-
mically treated in these covers. Fumigation of large stocks in a fumigation
chamber involves too much time and labour because the stocks have to be
moved to and fro. Sometimes infested stock needs to be fumigated miles
away from a fumigatorium and gas-proof covers are the only economical
and convenient means of getting this done. This Indian Standard pres-
cribes requirements for sheets needed to make such covers and also includes
instructions to guide manufacturers in making suitable gas-tight covers and
in using them properly.

0.3 The Committee intends to incorporate a suitable requirement for
permeability of the fumigation cover materials to fumigants later when a
simple method for testing permeability becomes available for routine use.

0.4 For the purpose of deciding whether a particular requirement of this
standard iscomplied with, the final value, observed or calculated, expressing
the result of a test or analysis, shall be rounded off in accordance with
IS :2-1960*. The number ofsignificant places retained in the rounded ofiT
value should be the same as that of the specified value in this standard.

1. SCOPE

1.1 This standard prescribes the requirements and the methods of sampling
and test for rubberized fumigation sheets and covers.

2. TERMINOLOGY

2.1 For the purpose of this standard, definitions given in 1S :2244-1965f
shall apply.

*Rules for rounding off numerical values ( revised ).
jGJossary of lerms relating to treated fabncs.



*

3. CONDITIONING OF THE TEST SPECIMENS
1

selected for test shall be conditioned at a temperature of

27+ r C and at relative humidity 65 + 2 percent for at least 48 hours
before test.

4. REQUIREMENTS

4 1 Fumigation covers shall be made from fumigation sheets fabrics and
shall rrTrm

to the requirements of 4.5. The fumigation sheets shall
havU layer of rubber pUfing between two pU” and a layer of rubber

L thp outer surface of one of the plies. The outer layer of rubber
prating shall have a lustrous aluminium finish.

The base fabric, the
?2u”er proofing and the rubber proofing and fumigation sheet (finished
fabric) shall cLform to the requirements of 4.2, 4.3 and 4.4 respectively.

4.2 Base Fabric

4.2.1  The base fabric shall be of white cotton. It shall conform to the
reqturements given in Table 1.
TABLE 1 requirements FOR BASE FABRIC
isti Requirements for Method of Test,
'5\l|0l Characteristic qBaseFa;ric Borto 1S No.
CD (2) ()] w
. _ *
iy Weightof fabric, gm® 120 IS: 1964- 1961
i) Ends per dm, Min 270 1S: 1963- 1961t
iiiy  Picks per dm, Min 220 - do
iv)  Breaking strength, IS: 1969- 196U
kg/cm width, Aim:
warp-way 6-8
weft-way 4-5

*Methods for dctenninalion of weight per square metre and weight per linear metre
of fabrics.

tMethod for determination of ends and picks per unit length in woven fabrics.

tMcOiod fot determination of breaking load and elongation at break of woven fabric
( by constanl-rate-of-traverse machine).

4.3 Proofing

4.3.1 The proofing of both the outer layer and the intervening layer
between the base fabrics shall consist of vulcanized rubber composition,
prepared from high grade natural and/or synthetic rubber and shall be
so compounded as to ensure good ageing properties. It shall have a



rubber polymer content of not less than 40 percent by weight and shall be
free from vulcanized waste, reclaimed rubber, rubber substitutes and from
substances liable to cause tendering of the fabric. It shall be reasonably
free from substances known to have deleterious action on rubber, such as
copper and manganese compounds. It shall be non-irritant and free
from objectionable odour. The proofing used in the outer layer shall be
provided’with a lustrous aluminium finish.

43.1.1 The rubber polymer content shall be determined by cither a

direct or an indirect method as mutually agreed to between the purchaser
and the supplier.

4.4 Fumigation Sheet (Finished Fabric)

4.4.1 Dimensions — The length and width of the fumigation sheet shall be
as agreed to between the purchaser and the supplier. There shall, however,
be not more than one joint in the bottom layer.

4.4.2 Weight — The maximum weight of the fumigation sheet shall be
625 g/m® when tested by the method prescribed in IS : 1964-1961*.

4.4.3 Breaking Strength — The breaking strength of the fumigation sheet in

warp direction shall be not less than 13*5 kg/cm when tested in accordance
with 1S; 1969-1961t.

4.4.4 Workmanship and Finish— The proofing shall be smoothly and
uniformly spread between the two cloth layers and on one surface of the

double-texture fabric. The cloth layers in the finished fabric shall be firmly

adhered to the proofing and the aluminium finish provided on the outer side
of the fabric, shall be even and lustrous. Aluminium finish shall be fast to
rubbing.

The selvedges of the base cloth shall coincide and be uniform
throughout the length. It shall be flexible and free from blisters, wrinkles,
unproofed areas and pinholes. It shall be waterproof.

4.4.5 Proofing Content — The proofing content shall be not less than

300 glm- of which not less than 70 percent shall be in the sandwich layer.

The proofing content shall be determined in accordance with the method
given in Appendix A.

4.4.6 Adhesion Between Fabric Plies— Fabric plies ofa strip of the fumigation
sheet fabric, 2‘6 cm wide, shall not separate at a rate exceeding 2*5 cm

per minute under a load of 1-8 kg, when tested in accordance with the
method B prescribed in IS ; 3400 ( Part V )-1965J.

+Methods for dclerminaiion of weight per square metre ar"dweight per linear metre Of
fabrics.

tMcthod for determination of breaking load and elongation at break of woven fabric
(by constant-rati*-of-traverse machme).



4.4.6.1 After being subjected to the accelerated ageing test as
specified in 4.4.8 and then conditioned at a relative humidity of
65 + 2 percentand temperature of 27° £ 2°G for 48 hours, the plies of a

2*5 cm wide strip of fumigation sheet shall not separate at a rate exceeding
2*5 cm per minute under a load of 1’4 kg.

4.4.6.2 After being immersed in the fumigant of the composition
specified in 4.4.7 for 24 hours at a temperature of 27°i 2"G and then
conditioned in an atmosphere maintained at a relative humidity of 65 i 2
percent and temperature of 27®+ 2°C for 48 hours, the plies of a 2*5 cm

wide strip of fumigation sheet shall not separate at a rate exceeding
2*5 cm per minute under a load of M Kkg.

4.4.7 Resistance to Fumigant— The loss in weight of the sample on
immersion in a fumigant consisting of three parts of ethylene dichloride and
one part of carbon tetrachloride for 72 hours at 27° =+ 2°G shall be not
more than 4 percent as calculated on the original weight of proofing.
Both the weights of samples before and after immersion in the fumigant
shall be determined after conditioning the sample at 65 = 2 relative
humidity and at 27° + 2°C for at least 48 hours.

4A,Z Accelerated Ageing Test— The sample shall show no apparent
deterioration, when tested in accordance with the method given under

clause 4.3 of IS: 3400 (Part 1V)-1965* at a temperature of OV + 1®C
for 120 hours.

4,4.9 Waterproofness Test— A 20 cm diameter piece of the sample
cloth when subjected to a 90 cm head of water for one hour on the

aluminium finished face, shall not allow water to percolate through and not
become wet on its outer surface.

4.5 Construction of Fumigation Covers

4.5.1 Design and Size — The fumigation cover shall have a mosquito net-
Hke structure. It shall be made by stitching together pieccs of fumigation
sheets of appropriate dimensions, with the aluminium fmish on the outside.

It shall have one or more openings at the top, each fitted with a tubular
funnel made from a piece of fumigation sheet and provided with tying
tapes for closing. It shall also be provided with a number of handling
strips at the top and bottom. The size of the covcr and the number of

openings at the top and otlu r details of design shall be as agreed to between
the purchaser and the supplier.

4.5.2 Stitching — The stitching shall be done neatly I>y means of 6/36s
sewing cotton thread (variety No. 15 of 1S:1720-1960t) or other

*McihofU oficjl Tor vukflni/xd niWirrs;i‘arl 1V AccrlcralM Q<ing.
tSprciHcalion for cotton «cwing ihreud, hiraclird or dyed.



approved thread having a breaking strength of not less than 2*25 kg. The
joints shall be of the type shown in the sketch in Appendix B, stitched by

means oftwo rows of parallel stitches about 2*5 cm apart. The number of
stitches shall be about 25 to 30 per decimetre.

4.5.3 Sealing the Stitched Joints— AIll the stitches shall be adequately
covered by means ofa self-vulcanizing rubber solution or other approved
scaling material or by taping with rubberized fabric by means of a self-

vulcanizing rubber solution so as to ensure that the stitched portions are
leakproof.

4.5.4 Details of fabrication of a suitable fumigation cover are given in
Appendix B for guidance of the supplier.

5. PACKING AND MARKING

5.1 The covers and sheets shall be freely dusted with french chalk on the
rubber side and shall be suitably folded or rolled. Each cover shall be tied
at two places to form a bundle which shall be wrapped with one layer of
kraft paper followed by a layer of waterproof packing paper and finally an
outer layer of heavy jute hessian. The bundles shall be packed into bales
without pressure. The seams of the bale shall be securely sewn with double
jute twine with not less than 12 stitches per 10 cm, care being taken not to
pierce the inner wrapping. If required by the purchaser, the covers shall
be packed in suitable wooden boxes having hinge and lock arrangement.

5.2 Each bale or roll shall be legibly and indelibly marked with manufac-
turer’s name and his trade-mark, if any, month and year of packing.

5.2.1 The bales or rolls may also be marked with the ISI Certification
Mark.

Note — The use of the ISl Certification Mark is governed by the provisionsof the
Indian Standards Institution ( Certificailon Marks) Act, and the Rules and Regula-
tions made thereunder. Presence of tliis mark on products covered bv an Indian
Standard conveys the assurance tliat they have been produced to comply with the
requirements of that standard, under a vvcU-defmcd system of itupection, testing and
quality control during production. This system, which is devised and supervi” by
ISI and operated by the producer, has the further safeguard that the products as
actually marketed are continuously checked by 1Sl for conformitv to the standard.
Details of conditions, under which a licence for the use of the I1SI Certification Mark

may br granted to manufacturers or processors, may be obtamed from the Indian
Standards Institution.

6.SAMPLING

6.1 Rcprescnlative samples shall be drawn as prescribed in Appendix C.



A PPENDIX A
(clause 4,4.5)

DETERMINATION OF PROOFING CONTENT

A-1. GENERAL

A-1.1 A solvent capable of swelling and dissolving rubber polymer, is
required. The choice of suitable solvent depends on the nature of the
polymer and on the properties of the textile.

A-2. REAGENT

A-2.1 Solvent — Suitable solvents are chlorinated hydrocarbons, carbon
disulphide and higher ketones.

A-3. PROCEDURE

A-3.1 Cut four 10-cm square pieces roughly equally spaced across the

width of the fabric with the two outer test pieces centred 15 cm from the
selvedges.

A-3.1.1 Condition the test pieces and transfer to weighing bottles and
determine the weights taking care to avoid loss of loose fabric. Immerse
in the solvent and heat under reflux until the proofing has dissolved or
swollen thoroughly (generally about an hour ), taking care not to allow the
temperature to exceed 160°C. Remove the test piece from the solvent, pull
the two fabrics apart and scrape offas much ofswollen proofing as possible.
Repeat reflux and scraping using fresh solvent until the fabric is free from
rubber. Squeeze the fabric to remove the solvent and rinse with light
petroleum hydrocarbon solvent. Dry the fabric at 105° to 110°C for
1 hour and condition for 24 hours. Transfer to a weighing bottle and
determine the weight. Ash the fabric at a low temperature in a previously
ignited and weighed crucible and determine the ash.

A-4. CALCULATION
A-4.1 Weight of proofing, g/m- = 100 {a ~ b ¢)
where
a = weight in g of test piece,
b

c

weight in g of fabric after deproofing, and

weight in g of ash in the test piece.



APPENDIX B
(clauses 4.5.2, 4.5,4 and C-2.3.1)

CONSTRUCTION OF FUMIGATION COVERS

B-1. PREPARATION OF MOSQUITO NET-LIKE STRUCTURE
OF THE COVER

B-1.1 The cover shall be made from three panels — one panel to form the
top and the two lengthwise side walls, and two smaller panels to form the
other two side walls. Make each panel by stitching widthwise numbCT of
pieces of double-texture cloth of appropriate length. Pieces shall be jomed
by means of two rows of stitching as shown in Fig. 1. Ensure that the
two rows ofstitching are parallel to each other and about 2*5 cm apart.
"W7en the panels are ready, join them appropriately edgewise, by stitching,
to form the mosquito net-like structure of the cover. Then turn m the
bottom edges of the resulting cover, twice to form a hem, the first and
second turns being equal to 2*5 cm and 27*5 cm respectively, each turn
being secured by a row of stitching. For stitching the joints and hem, use
sewing cotton thread 6/36s or other approved thread showing a breaking
strength of not less than 2*25 kg. The number of stitches in all cases shaU
be about 25 to 30 per decimetre.

/I-PIECES
STITCHING

[ 1~-STITCHING
[=—2*5cm-H

Fig. 1 Section of Joint

B-1.2 The joints in the side walls of the cover shall be vertical. Care shall
be taken to ensure the use of a minimum number of joints in the fabrica-
tion of the cover of required size, from fumigation sheet of available
width. For example, the following procedure may be adopted for the
fabrication of a fumigation cover measuring approximately 8‘%5 m in
length, 6-65 m in width and 5*50 m in height, from rolls of 1 metre wide
fumigation sheet:

a) Cut from the rolls of fumigation sheet, 9 pieces in full width
of 1 metre, in lengths of 18*25 m. Join them widthwise by
stitching, so as to form a panel of 8*55 m width (allowing
approximately 5*5 cm for the overlaps at each joint) and 18*25 cm
(thatis, 6-65 m + 580 m + 5*80 m ) length. Likewise prepare
two smaller panels of 5*80 m width and 6*65 m length, from 14
pieces of 1 m width and 5-80 m length, utilizing 7 pieces for each
panel.



b) Attach lengthwise by stitching, the two smaller panels, one to
cach side and at a place equidistant from the ends, of the larger
panel. Then join the side edges of the attached smaller panels to
the corresponding adjacent free edges of the larger panel to form
the mosquito net-like structure of the cover. Make a 27*5-cm
wide hem at the bottom edges of the cover as described in B-1,1
above.

B-2. PROVISION OF OPENINGS AND FUNNELS

B-2.1 Make one or more openings on the top of the cover (as agreed to
between the purchaser and the supplier) and funnels for attachment to the
openings. Ifonly one opening is required, this shall be located in the
central portion of the top of the cover; if two or more openings are required,
these shall be equally spaced in a row, in the top portion of the cover,
along a line midway between its lengthwise edges. The funnels shall be in
the form of cylindrical tubes 7*5 to 10 cm diameter and 23 to 25 cm length
and shall be made of two layers of fumigation sheets. The opening
or openings shall be circular in shape with a diameter slightly larger than
that of the funnel tube.

B-2.1.1 Method of Fixing of Funnels — Make three circular pieces of the
fumigation sheet. Each piece shall have a diameter of 23 cm, with a
central hole ofa diameter corresponding to that of the funnel tube. Place
two of the circular pieces one over the other, and firmly stitch one end of the
funnel tube in between these pieces and in such a way that the tube protrudes
through the hole of the upper circular piece. Insert the funnel tube
through the opening, from the inside of the cover, bring the upper circular
piece in contact with the inner surface of the cover and firmly stitch the
two circular pieces to the cover. Place the third circular piece on the
outer surface of the cover in such a manner that the funnel tube protrudes
through its hole. Securely stitch this piece to the cover and the other t*o
circular pieces. Secure the middle portion of a tying tape to the middle
portion of the fiannel tube by stitching. The tape shall be 2*5 cm in width
and 60 cm in length and shall be attached to the tube in such a manner
that its tw'o free ends are equal in length and each has a length of at least
29 cm. The sewing thread used for stitching of the funnel tube, circular

discs and tying tape shall conform to the requirements prescribed in B-1
above.

B-3. FIXING OF HANDLING STRAPS

B-3.1 Secure six handling straps to each of the two lengthwise side walls of
the cover by stitching — one at each of the top and bottom corners and one
at each of the centres of the top and bottom edges. The straps shall
consist of strong webbing of 5 cm width and be ofa quality that has been
prc\*iously approved by the purchaser. Each strap shall have a length of



90 cm and shall be secured by stitching its middle portion to the cover so
that the two free ends of the doubled up strap arc equal in length and
cach has a length of at least 35 cm. A brass ring of approved size and
quality shall be secured to each of the two free ends of each attached
strap.

B-4. SEALING OF THE HOLES FORMED BY STITCHING

B-4.1 To prevent leakage of the fumigant vapour through the holes formed
by stitching, seal the scams/joints by the application of rubber adhesive or
other suitable sealing material. The sealing material used shall be of
approved quality. Ensure that the needle holes are thoroughly sealed and
rendered gas-proof.

APPENDIX C
(clause 6.1)

SAMPLING OF FUMIGATION SHEETS AND COVERS

C-1. SAMPLING OF FtIMIGATION SHEETS

C-1.1 Lot — In any consignment, all the rolls of fumigation sheets of the

same type, colour and finish shall be grouped together and each such ktoud
shall constitute a lot.

. J*"'" confomiity of the lot to the requirements of the specifica-
tion shall be Mcertained for each lot separately. The number of rolls n

to be selected from a lot shall depend on the size of the lot JV and shall
be m accordance with Table 2.

TABLE 2 NUMBER OF ROLLS TO BE SELECTED FOR
SAMPLING

N umber of Rolls to bs
Selectsd

Up to 50
51 ™ 100
100 200
201 300
301 and above

~No b wN



C-1.1.2 The rolls shall be selected at random and to ensure the
randomness of selection, random number tables shall be used. In c”e
such tables are not available, the followmg procedure may be adopted
subject to agreement between the purchaser and the supplier:

Arrange all the rolls in the lot in a systematic manner and
starting from any roll, count them as 1, 2, 3.............etc, up to rand
so on, where r being the integral part of Njn (N being the lot size
and n the sample size ). Every rth roll thus counted shall be with-
drawn dll the requisite number of rolls is obtained.

C-1.2 Number of Tests

C-1.2.1 From each of the rolls selected according to C-1.1.2, one-metre
length of fumigation sheet shall be cut, care being taken to exclude not less
than 0°25-metre length of fabric from either end. The test specimens
necessary for the various tests specified in the standard shall be cut from the
lengths of fumigation sheet thus obtained.

C-1.2.2 Tests for determination of all the characteristics specified in the
standard, shall be conducted on the test specimens cut from these metre

lengths as obtained in C-1.2.1.

C-1.3 Criteria for Conformity

C-1.3.1 The lot shall be declared as conforming to the specification if for
each of the characteristics the test results on all the individual metre
lengths [see C-1.2.1) are found to be within the Ilimits of the
specification.

C-1.3.2 If specimens taken from these lengths fail in one or more tests,
each such test shall be repeated twice. For this purpose, two further
metre lengths shall be cut from the same roll as the failing metre length and
specimens shall be cut from each of them so that duplicate tests may be
conducted in respect of each failure. If all the re-tests have passed, the lot
shall be declared as conforming to the specification, otherwise not.

C-2. SAMPLING OF FUMIGATION COVERS

C-2.1 Lot — All the fumigation covers produced from essentially similar
materials by the same manufacturer shall be grouped together to constitute

a lot.
C-2.2 Each lot shall be inspected separately for the requirements of this

specification. For this purpose from each lot a number of covers shall be
selected at random in accordance with col 1and 2 of Table 3.

C-2.2.1 The number of covers required in col 2 of Table 3 shall be taken
equally from as many bales as possible. The covers to be taken from a

bale shall be chosen at random.



TABLE 3 SCALE OF SAMPUNG OF SIITCHED COVERS

No. OF CovKRS No.OP Covers Permissidle No. No. OF CdVER5
IN THE Lot TO DE Inspected OF Detective* TO BE T ested

0) ) @) @ ®)

Up to 50 8 0 0 1

51 100 J3 1 1 2

101 ” 300 20 2 1 2

301 and over 32 3 1 3

C-2.3 Number of Tests and Criteria for Conformity

C-2.3.1 Requirements of Construction — Each one of the covers selected
in G-2.2 shall be inspected for all the requirements specified in 4.5.
A cover failing in one or more of these requirements shall be regarded
as defective. The lot shall be considered as conforming to these require-
ments if the number of defectives in the sample does not exceed the
number given in col 3 of Table 3.

C-2.3.2 Requirements of Fumigation Sheet and Proofing

C-2.3.2.1 With raw material tests— When the raw materials used had
satisfied the requirements when tested in accordance with 4.2, 4.3 and 4.4,
the number of covers to be tested for the requirements of proofijig and
fumigation sheet given in 4.3 and 4.4 shall be as given in col 4 of Table 3.
The lot shall be declared to be in conformity with these requirements if
each ofthese covers satisfies the requirements.

C-2.3.2.2 Without raw material tests— When the raw materials used
have not been tested, the number of covers to be tested for the require-
ments of proofing and fumigation sheet given in 4.3 and 4.4 shall be as
given in col 5 of Table 3. The lot shall be declared to be in conformity
with these requirements if each of these covers satisfies the requirements.



INDIAN STANDARDS
ON

Treated Fabrics

1S: Rs

1001-1936 Fuel pump diaphragm fabric: (a.) s>Tithctic rubber proofed (b) varnish

proofed ... -50
1259-1962 \ ’inyl coated fabrics ~leathercloth ) ( revised 4-50
1421-1964 Cellulose nitrate coated fabrics ( revised) 3-50
2037-1962  Tracing doth 2-00
2089-1962 Common proofed paulins ( tarpaulins) 3-50
2244-1965 Glossar>’ of terms relating to treated fabrics 2-50
2789-1964 Special proofed paulins ( tarpaulins) 3-50
3322-1965 P\*C-c»ated fabrics for foul weather clothing 4-50
3352-1965 ~'amished cotton cloth and tape for electrical purposes ... 5-00
3765-1966 \“amifh impregnated cotton sleevings for electrical purposes 2-50
3768-1966 P\'C “Ventilation tubing ( flexible ducting) 3-00
4355-1967 Fire resistant brattice cloth 5-00
4501-1967 Aprons, rubberized and alkali resistant 2-50

4810-1968 Fumigation sheets and covers, rubberized ... 500



