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Phase 1

Phase 1 of the project started
with identifying the prdolams
throuch actal field studies
and a thorough literature
&Y.

97 tools which can be used
for lamooo were identified
and made. A prototype of
tool kit with many
imovations evolved.

A set of 4 hand operated
machines were developed.
Feed back workshops
validated the tools and
machines.

Several naural dye colouring
methods as well as
treatments were also
developed and brought as
printed manuals.

1
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Cane split in Andaman using tool in Tripura style

Tripura Dhau used in Assam

Naga dhau being used in different ways

'Tool' Tradition In Bamboo Craft

Bamboo craft is age old and highly developed in North East. In a remote trilkal hare one finds an
excellent piece of "bamboo and cane' craft item. 'Khonara' basket in Nagaland or equisit basket
of Manipur are sophisticated in skills, but made in small nurbers and often for a particular
occasion or a person. Comercial cosiderations play a secondary role in these cases. Conpared
to this Tripura has a camercialised, village based mass production of baskets, mats etc. The well-
known Tripura basket (also called Surya Mikhi) ismade by all the persons in villages like Nalchar or
Koimura.

But in spite of varied fashions inmeking, the attitude to "tool' has ramained same: Ore "tool' forall
purposes. In fact the Indian craftperson is so innovative that he or she is able to use the sare tool
'Dhau’ for all purposes starting fram cutting of banooo culm to splitting, strip making and finishing.
This practice of using one tool is also camon through out the country. However each area has its
own 'Dhau' or ‘Katti’ which is distinct in its design anduse. Thus we have in the North East, Naga
Dhau, Assam Dhau, Manipuri Dhau, Tripura Dhau and Katti in other parts of the country.



Flg. 120 Knives used by artisans of Manipur for
making splits and slivers

Manipuri Dhau

Y

cane width sizing in Andaman

Srall variations in the design are camon.Quite often each 'Thau' ismade to
suit seecific requirarent of the particular craft person who has ordered it. Only in
sare places like in Nagaland and Assam one can see the 'dhaus' being sold in the
village markets or by a particular toolmaker.Training at "BCDI' (Randooo & Cane
Develgarent Institute) at Agartala islbased on use of 'Tripura Dhau' . Iarge mudoer of
craft person in Assam use Tripura dhau as they belong to Begalee community.

Craft persons also use few more tools though 'dhau' remains the major tool.A
folding knife is often used for splitting and other purposes. This being handy
craftsmen use it as a pocket knife. InNagaland and Arunachal tribal males carry the

'dren’ all the tire in the day traditicnally. Thishasmiltiple firctions like 'clearing the
Jungle', ‘cutting apiece of kenbco’, 'bunch of bararas' or ‘for self- defence frana
wild animal’ .

Tt is difficult to dooument or collect a sanple of tool as it is oftenusaed ina
specific region ard is not mede for sale. The information trickled down slowly as the
project proceeded. Abow saw made with a cane frame and standard hack saw blade
was fourd in Arunachal Pradesh. A carbination of two knives with height adjustment
to size different widths of cane binding was being used in Andaman and Nicdoar
Isladk.



Spring steel being heated for forging in a village of Meghalaya

A naga Dhau being made in Dimapur

4
Materials and processes for Making ‘Dhaus’ /

The tools all over the country are made
locally by the "village smiths'. Thematerial used is
the "soring steel ' taken franoldwehicles. Tre flat
springs of Maruti Zipsy are quite pooular. Spring
steel isan ideal material as it can take the
sharpness due tohigh cartoon in it. The tool is
forged into shape. The craft person shows a
piece for shape. But generally an experienced
'smith' has all the relevant knowledge and
generally knows what the shape of a local 'dhau'
shouldbe. Thus 'he' is the designer -producer of
the tools arrantly.

The '"dhaus' are tempered by quenching in
water after forging to shape. At same places
handles are fixed and given. Otherwise the craft
person gets the handle fixed by a carpenter.

In Nagaland one tool maker in Dimapur
makes the handles in bamboo, smokes them for
insect protection and fixes with the blace. A
cane binding is done on the handle.
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plastic mock-up of chinese rounded scraping
knife made and given to local smith

A literature search and survey was mece to identify the
tools used for baboo all over the "World'. Tt isdifficilt
to get orcanized information at one stroke. Tt is even
more difficult toget the "saples of actisl tools'. Earlier
exposure of Prof. A.G. Rao to Indonesia, Thailand and
China helped in getting wider information. Alook
published by INBAR, thouch did not contain drawings of
the tools, was a good starting point.

Tools fransister traces like carpentry were studied to
identify the tools usable for Babco. Eventually 97 tools
usable for bamboo and cane were identified. Few
readily available tools were procured.  For rest of the
tools sketches and drawings were made, often decoding
fram the photograchs or poorly illustrated sketches.

5
Tools For Bamboo Around The World /
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Tool pictures framchinese literature

Fran the drawings mock-up models in polystyrene
were mace to full size. These models were given to
the local smith who forged the tools based on them .
Tt was necessary to give the exact shape to the gmith.

Aprocess analysis was dore to identify varicus tools
required at each stage. An ergonomic study was also
mace to see the appropriateness of grips and

postures.
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IDC student Ravi Koka working with Mmbai craftsman Patil in
developing camplex contours of a chair

Gangarma using a tool for inserting a strip

Rudrageal binding the rim of the chair using a piercing tool

A skilled craft person fram Tripura working on the project
and Smt. Gangarmma local craft person associated with
the project gave important initial feedback.

Simultaneously few new products were designed and

developed. The product develcopment was used as an

goeortunity to innovate new tools. Farlier experience of Out of these studies, an IDC Gauge,

a project "Banboo Link', sponsoredby INBAR IDC multipurpose tool, Sand paper pad, Sand

( Intematllonal Neltwork lfor Barrbooland Rattan) and few paper files emerged. IDC gauge evolved over

student design projects like developing stools and Chairs . g period to culminate into handy new item.

gave valueble insichts into the requirerent of new tools IDC piercing tool was developed due to the

in Bardooo Craft. problem faced while making holes in
Newspaper baskets. Use of a drill bit ground to
a needle shape helped in making holes without
splitting of strips.IDC weaving tool took shape
with a suggestion fram a BCDI instructer during
get—up workshop.

Thus 97 tools emerged as a tool bank. All
operations and named. As such no standard
names were available. All the tools along with



_—

lf}.§ /

i UNDP L'i.sto:E'I!ools/7

HARVESTING SCRAPPING LENGTH SIZING
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SPLITTING RADIAL

SPLITTING RADIAL
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SPLITTING RADIAL

- Assam Dhau

Manipur Dhau

Tripura Dhau

Machette

Chinese Broad Knife

Round Knife
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4 Blade Rasdial Splitter

. 8 Blade Radial Splitten
12 Blade Radial Splitten

16 Blade Radial Splitter]
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Selitting Cross|
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~ Splitting Weddes|
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Split Axe

- ~

Tath maker's Split axe
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Chinese Machette

Chinese Cleaving Knife

Chinese Small Splitter]
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SHAVING & SIZING
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SHAVING & SIZING

Double Edged Cleaving Knife

o
(

Tripura Dhau

Cleaving knife

Indian Foldable knife

@,

Indian Splitting Knife

Balinese Splitting Knife

—
(

Tripura Dhau

Japanese Faceting Knife

Chinese Shaving Angle

Chinese Shaving Chisel

Japanese Thinning Knife

Shop Knife

DRILLING

Bow Hand Drill

Hand Drill

Powered Hand Drill
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SHAPING
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List of Toals

SHAPING

Common scissors

Pruning scissors

Sheet trimmer]

Strip adtten

Goose wing knife

»rff"? )
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Profile knife

- - i |

A\

Wh

Profile Blade

Stick Rounding Plate

Stick Rounding Too]

Stick Rounding Tin

)

Balinese Chisel

Balinese Furniture Knife

e —)

Bevel Edged Chisel

Scooping Chisel

MEASURING TOOLS

IDC Gauge

Folding scale
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MEASURING TOOLS

REMOVAL OF KNOTS

WIDTH SIZING

11
List of Tools

1.2 S
Tailor's Tape
2.
Steel Tape
e

e
Insicde Callipers
' Outside Callipers
* Divider
e Compass

Scooping Chisel

Scooping Hook

Scooping Knife

UNIFORM THICKNESS

.

Uniform thickness tool

Basket shaver

FINISHING

I

Uniform width tool

IDC Width Sizer

Sizing knives

Sizing blades

Needle File




FINISHING TOOLS

PROPPING TOOLS

12
List of Tools

PIERCING TOOL

e e —1
S i el

o>
g

SPACING TOOLS

Needle File

Sandpaper block

Sandpaper Folding Pad

Sandpapers

Spacing knife

Taper spacing knife

Propping knife

Propping spoon

Propping spike

Bent propping spike

Strip crossing knife

Piercing spike

Gimlet

IDC Piercing Tool

VICE

Indonesian vice

Chinese work bench
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BENDING TOOLS

FIXING TOOLS

Heat Bending Tube

' Bending Tool

Bar Bending Wrench

Straightening Vice

BRUSHES

Brush

Wooden Mallet

Bamboo Mallet

Carving Mallet

Hammer

13
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Feed back on Tool Concepts:Delhi workshop

Listing of all tools and catogarising thembased
on functions became a good starting point for
feedback. Along with the general tools concepts
for two types of tool kits were also conceived: a
general tool kit with 18 tools and an advanced
tool kit with more than 30 tools.

These ideas and information were presented by
prof.Rao in a workshop organized by NIET at
Delhi for designers and craftjoersons fram North
East.The workshop was attended by
representatives of the export pramotion Council
as well exporters of bamboo cane products fram
Delhi. A seperate pesentation was also made to
to Mr. Vinod Malhotra, adviser to UNDP
programe as well as to the resident head of
UNDP programme at Delhi who visited the
workshop.

IDC designer Avinash Shinde and skilled craft
person Niranjan Rudrapaul participated in the
10 day workshop to interact further with craft
persons fram Arunachal Pradesh, Tripura, etc.
and Delhi designers and to get an initial feed
back as well as requirements identified fram
either side. New Designs demanded new tools

14
Feed back on Tool Concepts /

After the Delhi
workshop, a full set
of all the tools listed
were made by
working with a local
Smith.These were
triedout toget a
feel of them.The
photographes of the
various tools kept
as board tools at
Bambu Studio of
IDC can be seen in
the next pages.

With the feed back on the concepts and
further analysis of the requiraments, one tool
kit was finalisedaut of the two.

A prototype of the tool kit was made. Making
of all the 97 tools and a tool kit prepared a
grourd to call for a feedoback workshop.
CBTC (Cane and Bamboo Technology
Development Centre) headed by Mr.Kamesh
salam which was taking shape took the
initiative to organise aworkshop at
Guwahati.
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Tool Board Tools

All the tools were actual ly mede for testing and using. Ore set of
tools to CBIC and one set to BCDI were sugplied as a tool library
for Training
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BOARD 1
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COMMON HACK SAW
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CHINESE HACKSAW
COPING SAW
CHINESE BOW SAW
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HAND SAW

BOARD2

ROUND KNIFE
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BOARD 3

22 HALF ROUND SCRAPER

23. PULL SCRAPER

24. DOUBLE EDGED CLEAVING KNIFE
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26. CLIPPING KNIFE
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29. CLEAVING KNIFE
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BOARD 4

JAP NESE

. 35. SMALL SHAVING KNIFE

SCRAPING KNIEE 36. JAPANESE THINNING KNIFE
33 37. SCOOPING SPADE

38. PROFILE KNIFE

39. PROFILE BLADE

40. SIRING KNIVES

41. GOOSE WING KNIFE

42.1 CHINESE SHAVING CHISEL

42.2 JAPANESE FACETING KNIFE

43. SCOOPING TOOL

44. CHINESE SCOOPING TUBE

45. INDONESIAN PAN GOT 45

46. BALINESE SPLITTING KNIFE

47. BALINESE FURNITURE KNIFE
48. SHOP KNIFE

49. BALINESE CHISEL

50. BEVELEDGE KNIFE

51. SCOOPING CHISEL

BALINESE CHISEL

§
b ¥

w
L
z
x
o
E
<
[

u

w
w

2
o
<
=3

INDIAN FOLOABLE KNIFE
W
'
INDONESIAN 'PANGOT®
g SHOP KNIFE

SCOOPING CHISEL

SHORT PLENE

ROUND BOTTOM PL NE

32

PHILLIPINE KNIFE ' PARANG'
BALINESE URNITURE KNIFE

BALINESE SP | TING KNIFE BEY LEDGED




o

BOARD 5
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52. BOW HAND DRILL

53. HAND DRILL

CANE BENDING TOOL

55. HAMMER

56. DROPING KNIFE

57. GIMLET

58. PIERCING SPIKE

59. BENDING WRENCH > & +x 72
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BOARD 6

67. IDC GAUGE 6
CURVED JAWSHEARS

68. STEEL RULE

69. COMMON SCISSORS
70. BRUSHES

71. OUTSIDE CALIPERS
72. INSIDE CALIPERS

73. FOLDING SCALE - 2 77
74. TAILORS TAPE -
75. STEEL TAPE MEEDLE FILES
76. CURVED JAW SHEARS
77. NEEDLE FILES

78. DIVIDER COMPASS
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Participants at get up workshop with the new tools in the kackground

Mr. Pariyat,M.D of MHHDC discussing
with his group of craftpersons

Get-up Workshop /

Get-up Workshop

The workshop called 'Get—up' covered various
sessions on use of tool kits, small machines
developed by IDC, on Costing, Production
planning, new designs and product specific tools,
use of moulds etc. Participants alsovisited ITT-
Guwahati to see the facilities of Desion
Department for Bamboo Craft.

30 craft persons, entrepreneurs and Govt.
officials franall over North Fast participated in
the workshop.

Cay to day time table and the list of persons who
attended the workshop are given in the
Annexturel

18
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A systematic feedlack was collected by giving specially prepared forms to know the usability
of each tool aut of the '97' tools as well as in the proposed tool kit. Many demands came to include
more tools in the tool kit. Foldable pruning Saw was in great demand as it gives clean cut with green
bamboo.

Mr.Malhotra, Adviser to the UNDP programme, a representative of DST, Dr.Ramanuja Rao of
INBAR, Kamesh Salam of CBIC, Prof.Nadkarni of IIT Guwahati,Mr.Hatzau, regicnal director ,D.C (H)
were also present in the feedlack session to validate the tools.

Two tool kits were given to C.B.T.C. to collect further feedback framworkshops tolbe
conducted at different places.

Prof. A.G.Rao made a presentation at a workshop in Nagaland on tools and moulds,
conducted by C.B.T.C. team.

Thus a camplete tool kit with '33" items along with well-illustrated Manual emerged by the end

of the 1st phase. The final prototype was presented at the Guwahati review meeting held by D.C. (H)

Proposed tool kit components
and UNDP at C.B.T.C.

Mr.Vinod Malhotra with Dr.Ramanuja Rao behind Prof.Nadkami along with Montu Das and other participants

1 _-mi _| l_ifv’

-
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Development of Tool Kit-tools

Development of Tool Kit-tools

Tools in the tool kit evolved over a period of are year.
Sequence of gpeeratins fran cutting raw bambooo to
finishing the product was studied to identify the tools
required in the tool kit. Contiruous feedoack fram the
two craft persons at IDC and the work shops and
interactions with craft groges helped in gotimizing the
tools. The tools canbe grouced into 3 categories,
which are coded with syncols.

1. Readily available : Bamboo Craft persons
traditionally have been making woven products for
which 'Dhau' used in many ways, a tape tomeasure, a
arell knife to insert strips anda spike to pierce have
been adequate. When we envisage new products use of
carpentry tools beaare irevitable. Thus readily
available tools form1/3rd of the tools. Anajor
advantage inbuying readily available tools is that they
are cheaper as they are produced in large nurbers.

2. Adopted andmodified: Banboo Craft in India is less
exposed to Chinese or Japanese craft practices. Half
round scrapper, propeing knife are adopted fram
Chirese tools. Tools like Ragp Chisel file, Key-hole saw
and matchette are taken fram

Carpenter's tools and medified for use with bardooo.

3. Newly Innovated : 10 - 12 tools are IDC
innovations. Jigplane is a new concept for easy
removal of knots. Similarly Cane binding needle, IDC
width sizer, IDCmulti- purpose knife have been
innovated for effective use in working with Baroco

/ 20
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Tools based on process

The Tool kit-Tools were develoeed,
based on the processes involved
in converting raw bamoo into
erd products. Various processes
fram cutting raw bamboo to
finishing and fire weaving were
studied sequentially which helped
in catagorizing ard firding the
new tools required. . All the tool
kit-tools are grouped based on
the processes.

. Adjustable Hacksaw

. Foldable Pruning Saw

. Mini Hacksaw

‘ Key Hole Saw

Tools based on process /

Sawing Tools

Cutting bambco to different sizes would demand sawing cperation. But
traditionally baroo craft persons seldam use saws of any kind.Cross autting
of baniooo is done with ‘Thaw' As most of the work is done with 'green
bamboo' chopping with 'Dhau' is adequate for making traditional
objects. Hack Saw is a common engineering tool which can be used
by banboo craft persons. Hack saw is ideal for cutting 'dry kambooo'
as well as hard varieties of bamboo in green stage. Hack saw
thouch slow in gperation gives a clean cut. The hack saw used in
the tool kit is made by Mac Forge' a Murbai based company
exporting Hack saws.

Pruning Saw given in the tool kit is very
effective for cutting Hallow green
barbco. It gives clean straight cuts.
Pruning Saws are not made in India.
The ore provided in the tool kit is
imported fram other countries.The
pruning saw is foldable and easy to
carry. It canleveryuseful tocut
bamboo from grove.

Mini hack saw is easily available. Fine cuts canlke made easily with
Mini hack saw. Tt is very useful for meking fine precise parts in
Bamboo .

Key hole saw is adopted from the existing saws. Key hole saw can
be very useful to cut blind holes in bamboo from cne end for
fimiture.

21
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Scrapping Tools

Scrapping of ocuter skin of bamcoo is

comon in N.E. Normmally 'Dhau’ is used for
thispurpose. Since 'Thau' isnot specifically
desigred for scraping, the geeration
becomes strenuous, time- consuming and
inefficient. Half round scracer is a Chinese
tool, which is effective for this purpcese.

Getting the correct half round shape is
difficult and timeconsuming by traditional
methads of ‘Suithy’ . Alternatives were
looked at. Shaping by laser cutting became
attractive as it gives not only correct shape
but is inexpensive for amall production
nubers.

The scrapeer in the tool kit is laser cut and

the sharp edoe is ground using a special jig.
It is mace of spring steel and hardened.

Jigplane is an IDC innovation. The jig
attachment to a small wooden plane acts as a
guide to ramove 'knots' on the outer side of
banoco.  Traditionally the geeration is done with
'"Tran', which is difficult and inefficient. The jig
attachment can be placed on either side of the
plane to give guidance for 2 sizes of kamboo.
Craft persons can make their own jig

attachment to suit the size of bambcoo they are
using, if needed.
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. Reedily available
‘ Adopted and modified

A Newly innovated

. Machette

A ICC Multipurpose Knife

A cEie slittingknife

A IDC Width Sizer

Pruning Scissors

Tools based on process /

Strip Making Tools

There are five tcols in the tool kit for stripmeking.
Machette has a plain wide blade and can be
used for splitting Barboo intohalf. It can
replace Dhau inmost of the gperations. A
rudoer strip inserted inside the wooden handle
gives cushioning. This reduces the impact on the
hands while cutting bamooo.

IDCrmulti purpose knife has miltiple functions.
Tt can be used for scrapoing, stripmaeking as well
as for making round sticks. It canalso be used

for inserting strips while weavingbaskets.

IIC fire splitting knife is ideal formeking fine
selitswith itswideblade. Craft persons often like
to 'grird' the sharp edoe further to give a uniform
sloee spread over the blade as per their
requirvement.

IDCwidth sizer is a handy tool with '3' fixed given
width sizes. Tt canbe adjusted to different widths
by moving the blade up and down.

Pruning Scissors is a bought cut item, normally
used for gardening. It iswveryuseful for cutting
banooo strips without causing splits, due to the
curvature in the blades.
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Measuring tools

Tn barboo craft traditionally measuring IDC gauge was develgeed with the specific needs of
hasbeenkytle Tfee]! ctaftpersons barrboocraftperson inmind.
develops. Tailors' tape is sare times used One can check even 0.25 nm thickness using
for length and circunference measuring. I0C gruge, which is mede by 'laser aitting' to give
Thickress of strips ismeintained anly by accurate measurements. 0.5mmand 1,2, 3,4, 5mm are
‘el . Experienced craft persons are able to conmon  measurements  required by bamboo weavers. A
b 'even' strips without measuring. IC gauge caters to these needs. Tt alsohelps in
adjusting arall machines like "width sizer' to the exact
wicth.

New products, which have to fit

other parts demand measuring. Tnside Calil canke 1to insice

dimensions of amall basket rims . .

Qutside Caliperse helps in taking cutside dimensions.
These measurements becare important in

meking of itens like fumiture, basketswith ticght

fit lids, laypsetc.

Asteel nule of 12" lergth is alsoprovided in the tool kit,
as the tailors' taee is not accurate and incaowvenient to
use for certain type of measurements.

Measuring tools quite . Stes] Rile
often become the means
for introducing 'literacy' to
bamboo craft persons.

The learning of numbers Measuring tape also called Tailor' s tape is useful in

become more meaningful measuring circumference of the baskets for making

for 'adult craft persans' rims. It is handy to measure length of barboo etc, . . .

who are skeptic of adult Measuring Tape

education programmes.
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Marking tools

Marking needs for a bamboo craftpoerson are
few. Oftenmarking is done using a strip of
bamboo as a measure to get same lengths.

Reedily available "nargle' or anyplate is used
tomarka circle.

A set of tarplates aontaining different sizes of
circles ardellipses are provided in the tool kit.
A standard tenplate used by school children is
also givenin the tool kit.

Tenpates are handy to mark exact gearetrical
shepes.

Tenplates can be used for marking exact holes
in fumiture making and in markingmats to the
required shape for trays and other products.
The campass can used tomark circles of

. Compass

Tools based on process ,

. Reedily available
‘ Adopted and modified

A Newly innovated

25
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Tools based on process ,
Weaving tools

No special tools are used currently in Bamooo and
cane weaving. But special tools can aid weaving
process. IDC weaving tool is like a shoemakers
stitching needle. The suggestion for the tool care form A——_
aB.C.D.I. instructor Shri Makan Das during ‘get-up’
workshop. The ICC weaving tool helps in fine weaves,

which are dore in Tripura for lamp-shades. A IDC Weaving Tool

Progoing knife is a Chinese tool mainly used for

inserting strips in to weave or legs into akasket. The .\-_

shallow groove creates roan to insert a new strip once
the tool ispushed into the weave with its sharper tip. .

Work—ooard is a new concspt introduced to facilitate
weaving as well as mounting moulds.Often weavers in
the villages are sitting on the ground and weaving.
When fine mats are to ke woven with precision a need
for plain surface arises.The board also has circles and
8 axes to guide the weaving.

The board can accarmmodate a pin in the centre.

A specially made metal pin, which canact as a A Work Board
fulcrum for the moulds can be inserted at the centre of
board. The ciradlar or elliptcal moulds are rotated on
the board for meking rims for the baskets. The central
pin is also used to meke plates etcwith coil tedmique
The ciraular quides can help inweaving Tripura's
tangential weave (suryamikhi) baskets. The horizontal . o
and vertical axes can help in checking the right angles Asittj_ngnataddgimtletool kit isalsolasedona
of amat vihile weaving. suggestion made in the get-up work- shop by a craft
A Sitting Mat person. It is handy for craft persons who sit on the
grourd traditiaal ly.
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Binding Tools

Ranlooo products are bound by cane, a nail or
ahesive like fevicol. Four toolswere identified
in this binding or assenol ing process.

Hand Drill

——

Hammer

IDC Piercing Tool

_

Rim Binding Needle

2

Small Box

Tools based on process

Ahand drill is a camon tool for making holes.

But Banboo craft person seldanuses it as it is not
required inmeking traditional itears.

The marually operated drill in the kit, givenwitha
Seecial "toolbit', canbe used tomeke holes in thin strips
of larboo without splitting them.

Hand drill can also ke used to cut bigger holes in
kandooo for fumiture etc.

A small hammrer given in the tool kit helps to fix barmooco
railswithprecision.

ICCpiercing tool is specially made topierce holes
withaut splitting the strips inkaskets where the rims are
bourd by 'care’ . The piercing tool is rotated as its sharp
tippierces into the strip.The stardard drill bit groud in
toa 'spike' daee facilitatespiercing of holes.

Rimbinding needle is another IDC innovation.

A gpecial slot at ore end of the reedle is provided.

Tip of the binding care canke inserted in to this slot
franaeend. This facilitates easy birding of the 'rins' of
baskets as this tool canlbe used like a suing needle.

A small box is provided to store the rim binding needle,
drill kits, tae, ete.
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Sharpening Tools

Two emery sticks of special shape are given in the
tool kit to sharpen the tools. General sharpening
is usually dore with a standard emery stone block.

28
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Emery Stones

. Reedily available
The trianqular erery stick is speciallymade to ‘ o
sharpen the blades of pruning saw. The angle of the Adopted and modified
stone is mece to fit gaps in the pruning saw thereby

meking precise sharpening of the saw possible. A Newly innovated

The half round erery stick is
needed to sharpen the 'round
profiles in Half roud
scrapper and

IDC miltipurpose knife.
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Finishing Tools

Bantooo Craft persons use only 'knife' or 'dhau' for finishing
as the work is done always with green bamboo.

But dry banooo finishing is important inprodiucts. A
sardegper pad faci litates easy finishing of strips. Thin strips
of kanboo are pulled after folding the sand paper pad with
strip inbetweer!

The sard pgper file isuseful to finish joints etc.

Two needle files of triangular and half round shapes are
alsogivenin tool kit.

They are useful for finishing fire slots in kandoco.
Sharpening of tools like pruning saw and half round
scrappeer can also be dore with the needle files.

A 'Chisel edged rasp file' is an IDC imovation. Long rasp
file is cut to short length and the edge made to wedge
shape to act as a chisel. Rasp chisel File canbe used as
chisel. Ttsmainuse istomake finished holes on ore sice
of rourd baroco for fumiture Jjoints.

Tools based on process

A

€4

Sand Paper Pad

Sand Paper File

H

Needle File

Chisel edgedRasp File
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Tool kit Bag

The tool kit bag is speciallymace to give an identity to the "tandooo craft teols'. The
geecially dyed 'Seethal patti' on the top of the kag gives sochisticated look. The kag is
reinforoed with a thick PVA sheet to strengthen the bag. Inside camponents are
powder ccated for better 1ooks and toprevent rusting. All the carponents like 'legs'
of thelag are carefully selected for better quality and aesthetics.

Insice the kag specially designed folder holds the tools. The graghics mekes it easy to
locate each tool in its special pouch.
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Tool Kit Manual Design
IDC Multipurpose Knife

) o ) Amarual for the tool-kit becare necessary,
The IDC multipurpose knife is designed to have blades as 2/3rd of the tools were new to bamboo

on all edges for multiple functions. Its round handle fits craft person. Since meny craft persons may be

in the palm providing good grip. illiterate, vissllyelridating the findtians
becare important. Initial version hasbeen
brought out in English, as it wasmost

Itis used for acceptable inNorth Fast.

A systematic methodology was adopted to
doose the i1 lustratians. Tnitiallya 'video' ina
digital format was taken for each tool while
beingused indifferent ways. Then '3' to '4'
salient fraves were chosen which illustrate the
'salient' use of each tool. These chotographs
were later aowverted into line drawings using
caputer as well as free hand sketching.

. Thus not anly the aesthetic quality of
Scrapping bamboo 1lustration is achievedlut also the correctress
of postures were ensured.

For Clarity of details each of the tool is
rendered in ink with a high professional
standard. Thus the marual explains the tool, its
material, maintenance in addition to how it is
tole used. The cover page with an attractive
illustration is lamirated to ensure long usace
in the hards of craft persons.

The Tool kit Manual has 40 pages with
1lustratians foreach tool as seen in the

sarple page for IDC multipurpose knife.

Illl""llln-‘
[

il
LK

20 B W inwtinan:el! B iwoniant

Rounding edges of strips

Making round sticks a typical page of the tool kit memal
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Banbooo Craft has a long tradition egpecially in the
North East. Craft persons are quite skilled tomeke a
particular product, which they know how to meke
with the existing tools. New tools donot 'seem' tole
significant inthis context. Newproduct designs and
imovatians are necessary for the survival of the craft.
Famings in new and novel products are higher
meking 'repositioning of bartoo craft' possible.
Quite often the general tools in the tool kit are not
sufficient tomake "new products'. Thus the concept
of "product specific tools' took shape at the Barou
Studio of IDC.

A set of product specific teols were inmovated to
meke ' frame based products’ .

A small note pad, amenu card-holder, a diary
cover and a file—folder were designed at I0C.

product specific tools for the note ped A frame based product 'note pad' needs

18 tools. In this '9' are general tool in the
tool kit rest of '9 are specific to the product.

note pad Product specific tools include moulds, jigs
- and special tools developed for the product.

General tools Product Specific tools

1.Matchette or Dhau 10.Sheet trimmer

2. Chisel eded rasp file 11. Half cut saw

3. Mini Hack saw 12.Step autting Jig

4. Width sizer 13.Step making tool

5. Thickress sizer 14. Frame Mould

6. IDG gauge 15. Frane ejector

7. Hard drill 16. Rourd stick meking die
8. IDC piercing tool 17. Slet atting jig

9. Sand paper Block 18. Slot meking tool
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General tools are part of the toolkit. Product

10.Sheet trimmer:

Photo sheet trimmers are 12. Strip cutting Jig:
available in the market. Strip autting jigs isneaded to
The trimrer is adopted et thehalf atts eactly

without marking. This jig
quices the half aut saw to
nmeke straight aits.

witha "jigattadment' to
give '2' eect lergths of
for 'lergth' ardbreedth’
can ke cut using the shest
trimmer effectively.

11.Half Cut Saw: To make the frame joint each 13. Step making tool:

strip is tobe aut to a depth of Imm out of 2nm thick After meking half cut inthe

strip. Agpecial tool isdesigned to faci litate this. An strip at ore end the end

attachment is fixed on mini hacksaw which stops the plece has toke split toget

cutting once it reaches Inmdepth. With this Imm a stepwith half the

depth out of 2mm thick strip canbe easily cut. thickness i.e. Imm. A
geecial tool is desigred for
this inwhich cne end of
the stripcanbe inserted. Tt
slitsttesodpinhelf Gl the
saw cut lire. Thus by

Stripintothetool 1mm
strip cankemade easily.
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14 .Frame Mould: Frame Mould is made in
polystyrere to prevent it frangetting stuck to the mould.
Tt has 2 nm groove conforming to the frane size. Strips
with half splits at either end are placed in the frare with
fevicol inbetween. This gives exact 90° for the frare.
Clips canle used to give light pressure while the fevicol
dries. A gmll weight can also be placed on the frame
for this puapose.

16 .Round Stick
making die: A die of
exact dimentionmade in
hardened steel is used to
meke rourd sticks for the
hinge. Initially sqare-
sticks aremacewith
gereral tools.The dye can

e placed in a vice and

the square stick

hanmered through the 17.Slot Cutting jig: Two 20mm
de m‘d‘lamallettoglve wide slots are to bemade on the
Tard sticks. hinge rod for winding a thread to

act as a hinge. For this two 1 mm
deep cuts are to be made at 20 mm
distance foreach slot. A geecially
made jig makes it easy tomake
these aits at exact positionwith half
caut saw. The stick canbe turmed to
get the aut all alag the periphery.

15. 'Frame ejector’
Frare ejector has four
pins topush out the
frames fram the mould
once the glue has dried.
The frare ejector pins
go through the 4 holes
provided in the frare
mould and push the
frare wevenly at all
cormers when the
'mould! with 'frare' is
placed over the frame
ejector and pressed

18.Slot meking tools: Slot making tool is like
rencil sharperer with its bladeequal to the width of the
slot. The hinge rod after making the Inm deep cuts for
the slot, istolbe kept inthetool. The tool is closed and
the rod rotated like a pencil. Auniform cut of Inm
depth can ke achieved by this.
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Small Machines for Bamboo craft

Most of the kandoo craft work takes place in villages all
over the contry. Traditional craft persons have been
efficient with the hand tools available. Machines,
especially power operated had no role where power
sueply is norexdistant or unrelidble. Consequently
'machines' for Bamboo Craft are new to India.
Countries like China have been using many power
operated machines for bamooo though not necessarily
for craftwark.

With this background 4 hand cperated machines were
develgeed as part of the project.

1.Splitting Machine

A 'Chinese' hand gperated splitting machine was
located in ore of the workshops attended by prof.Rao
in China, (sponsored by INRAR) prior to the UNDP
Project. Using the machine one can split bamooo
fram 4mm thickness tohalf (ie. 2m) and further

2rm strips into 1 mm thin strip.

The original Chinese machine is curbersare to
assanble and adjust, as the 'cast frare' insteel isnot
machined. The blade adjustment is tediocus to make
anormal craft person inavillage.

The structural marbers of the machine were
recesigned for simple assanbly. New type of blade
fixing was developed which has clear tgo acoess to fix
or renmove the screws thus maeking it easy to adjust as
well asmaintain the blade.

Hardened Spring Steel used for cutter blades ensures
efficiency and durability. Four nidoer blocks act as
springs. The weicht of the machine is about 10 kgs.
Tt canbe fixed at ae erd of table. A 4" projection in
the table is required to fix themachire.
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Tnitially strips are to e broxght to 4m
thickness with a dhau or machette to feed
them into the machine. An additional device
was developed to mark 4mm thickness after
radial splitting and ramoval of imner node
projections. With the help of the marking
strips canbe made to 4rm thickness easily.
4nm thick strps, up to awidth of 30mm
can ke inserted into the splittingmachine
through the guide on one side and pushed
inletween the rollers while rotating the
wheel with the other hard. The strip gets
golit into two as it gets pushed acginst a
knife ede in the mechire. The split strips
care cut of the machiere as seen in the
picture. Themachire is sinple to operate
and can be leamt by anybody in a days
tie.

The develoorent of the
machine went through
several iterations. Qe
more modified version
with ridoer blocks on
only are sice was tried
out. But themachine
with ridoer blocks on
either side was foud
more acoeptable as it
can take green bamboo
and dry bamboo as well.
The gears in the
machine are machined
togive a 'good mesh’
reducing the noise to

minimum.
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3.Thickness Sizer

The thickness sizer is also of Jgcarese
originlocatedin Thailard. Tt hasbeen
redesigned for ease of cperation with
improved locks. Thickness sizer endoles
the user to shave banoco strips to uniform
thickness. The strips also get a anooth
finish. Aneoccentric roller ergbles the
thickness quickly. Awing-rut hasbeen
introduced for easy loosening and
tightening. Avertical lireprintedon the
machine helps for zero adjustment of the
black. Pictires illustrate differernt parts of

2. Width Sizer

The width sizer is of Jgpanese origin located in Thailarndprior to
UNCP project. Bamboo strips can ke sized to uniform width
with the width sizer. Tt isahandy gadoget veryuseful for craft
person tomeke uniform sized strips at a fast rate.

The Width Sizer was redesigned with few improvenents.

In the width sizer two autting blades fixed onmetal blocks move
ona screw. Screw is threaded with opposing screw thread
angles on either side. Due to this when the kndb is rotated the
blocks move in opposite directions. A bottan groove above the
blocks on the surface of the main body has been introduced to
gquide the blocks. The blocks are also spring loaded to ensure
firmmovarent of the blocks without lateral shake. Thelbody is
cast in Aluniniumalloy. Blades are made of hardened spring
el

The Width sizer canlbe fixed with two screws on any wooden
Sxface.
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Different uses of sander

4 .IDC Sander

Hand operated Sander is a new innovation made at IDC.

Needfor hand operated sander forbaguooo craft was identified.

The base mechanism of hand grinder readily available in the Indian market
has been used. This gives high speed with hand rotation.

A wheel made of Aluminium is mounted on the shaft instead of grinder
wheel. Sard paper of good quality is stuck on this wheel .

A removable wooden stand is designed to give sugport to bamboo pieces
vhile sanding.

Full diametre of the sander wheel canle used after noving out the stand, for
special uses like sanding small basket rim. IDC sander can be fixed at one
erd of the table easily. 4" projection in the table top is required to fix the
sancder. The 3" width of Sander wheel is useful for sanding fram one end.
As the handle is rotated the Sander picks up speed due to flywheel effect.

. Fine finish canle easily dotained using IDC Sander. At the bottana foam
’ ' strip is given.Long baroo strips canbe finished by pulling them throuch the
bottan sice of the Sander wheel as it is rotated.




Small Machine Manual

An Instruction Marual for
all the fourmachines was
prepared as no instruction
brodhures are available for
these gadgets. Fach working
gperation is descriled step
by step through line
lhstratias fardarity of the
message. Complete
maintenance and trouble
shooting instructions for
each of the machine are

given in the marual.

Machine Manual /

Portion of a menual with i1lustration and text

Installing the Splitting

All the machines are ad-
justed and checked at the
factory before

packaging . No adjustments
of blade or rubber blocks
are required to be done by
the user. However all the
screws and bolts can be
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Set of sand paper blocks

Finishes in Bamboo
Craft

Finishes play an important
role in Barboo Craft.
Finishes canle broadly
divided into mechanical
finishes, darical finishes
like colouring ard
treatments, Agpolication of
coatings like lacqer,

Mechanical Finishes:

Finishes in bamboo c.raft/

Most of the traditional barbco craft is done in green stace.
Strips are nommally finished with a knife-edge, which gives a

Once the strips dry the unevenness of finish can ke seen and
felt. At the dry stage finishingwith sand paper is essential for
'fire finish' Sare amount of sand paper finishing is requived

after a first coat of lacyer, as the fiers tard to swel 1.

In the tool kit a sand paper pad and a sand paper file are
given for smooth finishing. IDC Sander also can be used for

ﬁ-[. ]lé. ]]II gsmm‘ .

A set of Sand paper blocks also are developed. These sard

raper blacks help to finish products with curvatures.
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Colouring with Natural dyes: III' )-i
I.'.'1:

2
i
Sfig

Arnong chemical finishing, colouring with Natural dyes
becares important. Several colours with natural dyes
were identified and further developed. Sare
procedures previously developedat B.C.D.I. (Agartala),
were veri fied ard modified for acoeptabi lity for export.
The six colaurs are :

- Brown 1 with Katha

* Brown 2 with Tea leaves

- Brown 3 with Cow Urine

- Black with Hardtakki
- Yellowwith Tumeric (Haldi)
- Blue with Indigo

- Orancge with Manjista

Baroo strips coloured with natural dyes
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Colouring Manual

All the colauring
prooedures, aswell as
procedures for
presenative treatents
are brought cut ina
steply step easy to
fallovilhstrated
manual.

Vi

SalisR SRS

hmf.)! ruchem Fanual

g (e
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Colour fastness to light

All the ratural colours terd to fade with constant
exposure to sunlight die to itsultra violet radiation.
Various colours dotained with natiural dyes were tested
for colour fastress to light and the colaur fastness as
per the test for each colour is given in the colour
manual.

Since Bantcoo Craft items are ideal ecofriendly
products 'matural dyes' are used for colouring. But all
the natural dyes do not have permanent colour
retaining properties. For these reasons dhamicals like
ferrous sulphate and potassium dichramate are used
as 'mordants' which help the colour retention and
bonding with bamboo.

Leach Test

Whether amboo products are safe after using
mordants like potassium dichromate (though in small
quantities) is inportant question tole addressed. For
this Ieach test is done on coloured banboo to know
its acosptaoi ity for different parposes. Ieach test
omsists of kegping the aoloured barntoo strips aut
into srell strips, inwater which is stirred fram time to
time for 24 hours and testing the chemicals leached
aut franthe strips into the vater.

Ieach test helped to develop and choose colouring
procedures vhich are within the acosptable limits.
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Preservatory Treatments for Bamboo:

Tt is inportant to treat barooo before any processing is
dore though sare finishes do offer resistance to insect
attack.
Raroo is highly prone to fungus and insect attack due
to the "'sugar' antent init. However, thin strips of
banboo are less affected as the cellulose in between
the layers of banooo reduces to a great extent in the
stripoing process. Two preservative treatments were
develgeed ard tested for fungus in controlled conditions
with thehelp of ahunidity charoer.
Alum test of treating bamooo strips with 10% Alun was
found effective as an antifungus treatment.

Borax Boric acid treatment developed at B.C.D.I. was
verified ard ford to ke effective.
A detailed note on preservation of banboo is given
tere.

Step by step procedures are given in the Colour
Manual.

Preserving Bamboo

Barooo is a natural material with certain inherent
pracerties such as hicgh moisture, sugar ard starch
content whichmakes it vulnerable to attack franvaricus
pests, like temites, borers and fungi ..

Hence bamboo and bamboo craft products have to be
treated to increase their darability, by protecting tham
against attack by fungi and borers.

Preservation methods have to e carefully selected. Sare
chemicals can ke effective, but toxic and polluting to the
enviroment and hence cannot be used for treating
kanboo that is to be used in hardicrafts.

Borers are responsible for over 90% of insect damages
on harvested culms and finished bamboo products.

By and large all geecies of insects have very simi lar life
cycles. Tre life cycle ansists of varicus stages begimming
fromegg to a larval and then puca and finally an adult
insect. Tt is the larval stage that causes most darace.
The adults burrow through wounds, cracks or cut ends
into the culm and meke horizontal tumnels around
culms, where eggs are deposited. Larvae bore
langitidinally in the culm. Heavy infestation results in
IUrercus criss—crossing tumels, which are tichtly filled
with excreta. The fully developed larvae make chanbers
inwhich they pucate. Adults emerge out through the
extermal rird just above their pucal dhanbers.

Finishes in bamboo craft /

Sare preventive and preservative measures have been
develgeed acainst theseborers in the pre-harvest
Phase and post—harvest stace.

Pre-harvest treatment measures are taken larcely at the
tine of harvesting.

Tt is gererallybelieved that the attack of borers on
banboos is highest when the harvesting is done during
the full moon phase. Sare studies have shown that the
moisture level in culms increases with the waning of the
moon and decreases with the waxing of the moon. This
fortnightly rhythm in relative moisture content is the
only lunar periodicity known to ocaur in the
metabolism of the growing bamboo. Nevertheless,
felling of barboos based on the moon's phases is a
traditional practice to reduce borer incidence, and
seanrs tobe effective in certain species of kanboo.

The timing and age of felling are very important.

Cudms will have less soluble carbchydrates, proteins
andnoisture as they get older, ard they are less active
physiologically inwinter season and thusnore resistant
to the tinber borers. Hence, harvesting only culms over
3-4 years old ard felling at winter season are
particularly recamended.

After felling, treating aulms physically or chamically can
significantly improve their resistance toborers as well

as to fungus.
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Traditional methods for Preservation

A traditioal sinplemethod of preservation is to
immerse felled banboo culms in water.

This methodmay ke effective only in preventing

dameges frambostrychid bestles.

Heating of aulms by fire or boilingwater, or putting
themunder direct sunlight in hot sumer can kill borers
in the culms.

Chemical treatment

Chemical treatment with insecticides and preservatives
has been the most widely used method in controlling
post-harvest pests of banocos.

Various preservatives have been recamended and used
indifferent contries:

5% water solution of copper—chrome—arsenic canposition
@) ;

5-6% water solution of copper sulphate-potassium
dichromate-torax (CCB) ;

5-6% water solution of boric acid-orax—sodium

pentachlorophenate in 0.8 :1:1 or 1:1:5 ratio (BRP);

2-3% vater solution of borax:koric acid in 5:1 ratio;

and

10% or 20-25% water solution of cogoer sulphate.

These are mostly applied by soaking under normal
tenperature, cold or heated conditions, or under high

pressure.

However methods using strong chemicals like
arcenic or DDT in post harvest bamboo is not
advisable for bamboo to be used in
handicrafts.
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Chemical Treatment of cut bamboo and
bamboo strips

We have used alum, borax-boric acid treatment for
both cut kanooo and for strips. A six percent
aquecus solution is made by dissolving 3 grams of
boric acid and 3 grams of Borax in 100 ml of water.
The cut kanoco and the strips areboiled in this
solution for 20 minutes. Soaking of the banboo and
the strips canalsole dore. This treatment is effective
apinst borers.

Boiling strips and cut barboo in 5% to 10% Alum is
effective acainst fingal growth up toa himidity of
80%. No treatment was found effective above a
Hmidity level of 80%.

In the RamU Studio in IDC these experiments have
been conducted in a controlled humidity chanber. In
this chamber both tenperature and hunidity can be
aontrolled and hence the efficacy of the treatment
studied at various levels of himidity.

Simple methods such as storage of the banboo in a
dry ardwell lighted place, can also prevent fungal
growth.

Soking of Banboo reduces the moisture content
thereby preventing fimgal growth.
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Smoke Finish :

Sroking is amethod of treatment used traditionally in
North East. Pecple smoke baskets in their houses
aoove the cooking stove, saretimes for months.

However, a stoke chandoer offers a controlled 'finish'
to give required colour. Swking also improves the
resistance of banooo to fungus and insect- attack.
Smoke charber is a simple closed room. Sawdust or
organic waste is burnt below to give smoke. Bamooo
craft products are loaded in the two shelves 2 fest
aoove the burming (low) fuel giving smoke. Smoke chardoer built at IDC
Smoking around 8 hours gives a golden yellow finish st L0
in banboo baskets. !4 hours of smoking gives an
attractive brown colour. One can soke further to get
degper shades of brown.

Sroking also dries the banbooo fully.

various itmes kepE for smoking

A smoke chamber
was designed, uilt
ard tested at I0C.
The smoke chamber
designed by IDC
measures 4'x6' x8',
built with ordinary
bricks and mud or
cament. The doors in
the frame are mace in
shestetal. Avillage
mason can easily
buildand fit a door.

T A e e R R e
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Staining Bamboo:

Wood stains can be used effectively on banooo craft
products. Special techniques of hand goplication can
brirg aut the craft gqality.

Stains ard lacquers are readily available in the market.
Tts use is denonstrated in various workshops conducted
urder the project.

Finishing with Lacquers and Paints:

lacguering is quite common for bamboo craft products.
Gererally "touchwood', an easily available clear lacouer
is goplied by craft persons. The glossy grace is gererally
used. Due to the poor pre-finish of the kanooo craft
products and the fevicol apolied on the product, the
effect of glossy finish is ueven ard wrattractive.

However gpplication of touch wood clear laguer of 'Mat'
grace gives a protective layer with a natural locking 'met’
finish.

Finishes in bamboo c.raft/

Melamine Finish:

Melamine can be sprayed on to banboo craft articles
ard a good finish dotained.

If required lacouer or melamine can be sprayed on a
aroked article.
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Phase - IT

Phase IT of the
project focussed on
productionising of
the tool kits and
small machines as
well as technology
trasfer.
Training and
develgping training-
methods became
main concerns.
The task took
shape through
Micro Common
Facility Cantres
(MCFCS) three of
which were taken
up by IDC in
North Fast as
testing grounds
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50 teol kits were taken up for trial production in the
second phase. Productionising tool kits provedtole a
diffiault task as no manufacturer was willing to take up
the production due to the small nuroers and uncertain
future damard.

Soe attenpts were mede to get the kit manufactured
inNorthFast. But the lackof infrastrnuctire facility,
slow pace of work mede the task unviable.

Finally IDC took up the task of assigning the work to
different suo-contractors inMriai as no single
merufacturer had the ability to deal with the caplexity.
Tool kit has 33 itars, only 12 were readily available in
the market. 2 items - pruning saw and pruning
scissors were to be inmported. No Indian manufacturer
is making pruning saw. Pruning scissors being made
in the contry currently were not of good quality.
Several itans had carbination of materials like steel
and wood, which made the task carplex.

Following menufacturing trades were irvolved. in
the merufacture of tool kits.

Metal cutting

The IDC gauge needed a high accuracy. 'Skan-Tech' a
Murbai based conmpany agreed, as a special case,

to develop and produce the gauges with 'laser cutting'.
laser cutting facility proved toke aloon as all the tools
which had cuttingblades made of steel were laser cut.
Iaser autting gives acaurate aut with further advantage
of no initial cgpital irvestent for "Tooling'.

Following tools have laser aut steel carponents.

1.Half round scraper

2.Jig-plare

3.IDCwidth sizer

4.10C weaving tool

5.Machette

6. Propping knife

7.I0C multi purpose knife

8.I0C fire splitting knife

Spring steel with hich carbon was used in all cases
excoept for IDC gauge which is of S.S. All the tools were
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IDC multipurpose knife being ground to shape

Grinding the tools

Sare of the tools like Miltipurpose knife and Half
rourd scrapeer were difficult to grind in the required
shape without pracer jigs. After trying couple of sall
merufactirers, Precision grinding (Rajesh Patel) took up
tre task.

Blackodising the steel parts:

All the blades of tools were blackodized to prevent
rusting. This laso improved the looks.

Hardening and Blackodising were done by two separate
Suo-axtractors.
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Grinding of Emery stones:

Frery stone in the tool kit was
art to exact argle required for
sharpening the pruning saw. As
the standard triangular stores
were with 60° edges (equilateral
triangle) a special grinding had

Hot stamping: to e adopted to get the
A logo was hot stamped required angle.
on all the wooden parts
togive an identity to the ..
togls. Screen Printing:
Tenplates, punched in
Wooden parts plastic and the work board
Many items had wooden parts. Round handles were to were screen printed to get
ke turmed.  Different parties had tole assigned the task the required markings.
of meking di fferent parts. More suo-contractors were Machettes being assenbled after the parts are made in different places
chosen as the 'tine available was limited'.

Following tools had wooden parts.

a.Wood turning

1. Progoing Knife

. IDCmultipurpose knife
. IDCpiercing tool

. ICC weaving tool

g W N

.Wood Carpentry work
. Keyhole saw

. IC fire splitting knife

. Jgplare

. Sand paper pad
IDCwidth sizer

. Sand paper pad

. Machette

S wN e o




Metal shaping:

Sone tools involved 3-D
shaping inmetal .

IDC propping knife had
to ke brought into shape
by a3nith, after laser
cutting the blanks to
required shape. Iocal
Smith had a prablem to
bring it to the required
shape inhis traditicnal
style without using a die.
Faw interactionswith the
Smith lead to developiga
cast iron die whichwas
given to him

Mr . Sawant

grinding the rimbinding tool to shape

IDC width sizer was bent to shaee
with heating selectively on a gas
flare after laser artingpre-
hadened steel sheet to the required
acfile.

Rim binding needle was cut into
half at one end of a steel rod and
pressed.

The other end was ground to a

needle shape.

ICC piercing tool was ground at
one end of a standard 3nm drill
ool

All themetal shaping geerations
demanded different verndors.
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Punching in plastic
and paper:

Sae parts like tenplates
were punched. A 'punch-—
die' was specially mece to
panchelliptical ard
circular shapes frana
rolyerapylere sheet.

Sand paper for sand
paper pad and sand
raper file were punched
to exact shape, as it was
econamnical and accurate
process for the purpose.

Folder for Hack saw and Steel rule:
A separate Folder for hacksaw and steel rule was

AT r—— o = cesmrisns punched and shaped in PP fluted board.
punch die and the punched bottom part to house 11 items in the tool kit

Folder for the tools

A foldable folder to keep 11
tools was developed. The
folder was made of
Folyorapylere (PP) fluted
board and foam rubber
(EVR) . The parts were
punched with a special
punch made for the purpose
ard assenble by riveting.
The choice of Material and
Process mace low
number manufacture

possible .
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Tool Kit Bag

Tool kit bagwas fabricated on
the lines of a standard kag
incorporating few special
festires.

Areinforcarent with 'fibre
board' (PP) of 1.5m thick was
incorporated at the top, bottan
ard sides to give increased
strength to carry the weidht of the
taols.

Pouches of required shape and
size were stitched on inrer sice of
the top cover to accommodate
rarts like work board, tarplate,
Tool kit Manual, Rasp chisel file,
sand paper pad, arery stones
ardredle files.

A punched fluted PP sheet
canbined with 20mm thick foam
was inserted in the bottan of kag
to keeparts like Matchette,

Rasp chisel file, Fevicol, Wooden
box, Hand drill, Sand paper pad
and IDCWidth Sizer.

On the top cover of the bag a
'seethal pattd ' met dyedwith
Katha was stitched togive a
Seecial identity to tool bag.

A powder coated frame with

better detailing for fixingwas
incorporated inside the tool kit.

The bag being stitched at Dharavi..

Thick nylon cloth in olive green shade was chosen for
thelag for durabi lity and identity.

Scecially shapedplastic legs were chosen for better looks.

legs being fixed on the bottan side of the bag

R LA
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Productionising the small machines

Productionising the small machines posed
camparitively less pradolans as a swall manufaturer
Mr.Kadiru Jayaram who has a technical back ground
care forward to manufacture them inspite of low

margin of profit.

Splitting machine frames were sand cast and
machined.Machining reduced the assenbly prablems.

Readily availdble gears were used initially. Iater the
manufacturer got themmachined as the increased
accuracy reduced the noise and effort required to
Operate the machire.

Rudoer blocks for the splittingmachine were specially
moulded to give required hardness which is essential
for good performance.

The other machines had aluninium castings which
were sand cast and machined.

The blocks in the width sizer were further develoeed by
Kadirus’ by providing ‘spring leading’ to reduce the

IDC Sancer makes use of the readily available gear
mechanism in the hand grinder.

Most of the netal parts are powder coated for better
finish and aesthetic gopeal ALl the auttingblades are
hardened.

Due care is given to users’ convenience by adding
arall aceessaries like spanrer, glue, additional blades
etc, as suopliments to the machines.
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Vendor Development for Tool kit and Small
Machines:

In the phase 1T, as the 50 tool kits were made and
suoplied for further distrilbution, concept of MCFC was
proposed by IDC . IDC was also assigned to suoply
400 tool kits by DC (Handicrafts) and 100 tool kits by
C.B.T.C. (Cane and Ramboo Technology Centre). In
addition 36 sets of machines for 18 MCECs by LC (H)
and 24 splittingmachines and 8 sets of all machines
by C.B.T.C. were requisitioned.

BRased on the experience and know how generated in
meking the 50 tool kits in the Phase IT and 10 sets of
machines in Phase I, two vendors were identified.
Lamicraft Enterprises of Mroai sugplied 500 tool kits.
Kadirus, Murbai produced '60" sets of the 4 small
machines develgped at IDC. Technology transfer was
effectivelymece resulting in good qality.

An agreenment with both
the partieshas been
reached by ITTRarbay to
produce the tool kits arnd
machines to the required
quality at goproved prices
forayear. Tool kitsard
the machines are checked
and certified by ITTRatoay
for a amll charce to
ensure the qrlity.
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Toal kit:

Manufacturer : lamicraft Enterprise

Address : 12, Vakharia Industrial Estate, 1st Floor,
Ram Mandir Road, Goregaon (West),
Murbai — 400 104.

Price : Rs.5,050/-per each(retail price

including taxes)

(15% charge for retail sale
+
15.3% sales tax in Maharashtra
is taken into acoount in the above price)

Small Machines:

Rates for selling the Tool kits and Small machines by the
above parties was approved by IIT Bombay under an
agreement for 1 year are given in the next columns.

Manufacturer: M/s. Kadirus,
Address : 10-Darshan Udyog Bhavan,
Safed Pool,

Andheri-Kurla Road,

Munmbai-400 072.
Prices :

SplittingMachine  -Rs.4,715/- eacht taxes (retail

price)
Width Sizer —Rs.1,095/- eacht taxes (retail
price)
Thickness Sizer —Rs. 805/- eacht taxes (retail
price)
IDC Sander —Rs.1,610/- each + taxes (retail
price)
A camission of 15% for retail sale over the whole sale price was

approved by ITTRarbay .




z 53
\'c T gp Moulds, Jigs, ﬁ.xb.mes/

Development of Moulds,

Jigs, fixtures:

Use of Moulds and Jigs for

is new to Bamboo Craft e . 3-D Moulds:
persons in the Country.

Tt plays an inportant role 2-D Moulds: 3-Dimensional moulds
ingettingexact sizes ard are used to get the exact
betrer finishes, especially In 2-Dimensional moulds for rims of trays and 3 dimensional shapes.
rarts like rims of baskets, baskets were developed and introduced in For smell baskets solid
platesec. workshops through MCECs. 2-Dmoulds for wooden moulds are

made to get exact

ciraidlar ard el liptical shapes of different sizes
were developed using new-wood.

Positive moulds are used to get accurate inner
dimensions and negative moulds are used to
et exact cuter dimensions.

dimensions. Wooden
(turmed )moulds were
develoeed for small

lasket and flower basket.

Srall basket with wooden mould inside
\@:@: e vl;! T TR B For larcerprodcts it will
: : FEERE, _ LA B Ibe more econamical to

use knock-down moulds
made of ply wood as they
would be more
econamical and
covenient to carry after

i Blirg.
A waste paper basket
mould is seen in the
picture.This mould has an
advantage for weaving as
itishallovscace in
between the ribs.
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Knock down Moulds

Knock-down moulds can be made using several plates of the same shape. A
knock down mould in ply wood for a bowl shape used for coil technique canlbe
seen above. Knock—down moulds are easy tomake as the cross sectional profile
can be drwan on sheet material and cut easily. 2planks like in the waste paper
basket or 4 like in the mould above can e made depending on requirement. .

A knock—down mould with 3 plywood planks

St Rt s S
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Split Moulds

Split moulds or collapsable moulds are used to make
shapes with underauts.

Aclassical flower vase shape is a typical exanple. With
collgesable splitmoulds, central part of thermould is first
renoved. after weaving is capleted Remaining parts
collapse inside the woven lbasket and can be removed
fram the sall sized mouth of the vase.
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Coil Technique:

Coil technique was adopted fram Thailand and further
developed at Bandou Studio of IDC. In the coil
technique barboo strips are coiled around a central
wooden piece, which can be rotated on a metal pin
inserted in the work board.

Initially a log strip (according to requirarent) ismade
by joining varicus strips in the end with fevi-quick.

(e end of this long strip is inserted into a knotch in
the central wooden piece and wound around by
rotating it. Noglue is goplied inbetween the strips at
this stage. The strips are stuck in the endwith fevi-
quick. The coiledplate is shaped into the shape of a
bowl by slowly pressing it by hand with or using a
mould.

Aglue paste is apolied on ore sice or both sides after
it is fullybrowht into the required shape. Glue paste
aonsists of fevicol, sawdust and claymixed inequal
parts. UF resin can alsolke goolied to get a
waterproof bowl or plate.

Awooden gadget like 'Charkha' was also developed in
which the strip is coiled directly onto thermould. Inthis
case a fixing detail was develagoed for the central piece
withbolts and ruits.

Rudrapal explaining glue mixture proportions
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Development of Cane Tools

In the first ghase of the project foous was on tools for
banboco.  However in the tool board sare of the tools
were common for cane and bamboo. Some tools were
specific for 'Carne'. Cane bending tool made of wood
is quite comonly used by craft-persons for cane
fumiture. Dhau and Srall Knives were used for
splitting and finishing Cane. Width sizing in cane was
done by pulling care between two different knives kept
at aparticular angle. However an innovative
aarbination of these knives were made use of, in
Andaman Nicdbar Islands by having wooden pieces
to vary the height at which the care is pulled. Since
the two knives were at an angle different heights will
autaretically give different widths. Trus the craft
person uses the 4 wooden blocks to get 4 different
fixed sizes for finishing care. framtgo tobottanas
required to get bigoger or araller uniformwidth.

Based on the study of these cane tools and the general
requiranents starting fran autting, peeling, berding,
finishing and stripmeking '8" tools were developed at
ICC. Three variations in scrageer with different hand
grips were mace and used to get a feedoack. 8 tools

Cane Tools /

Set of 8 cane tools developed at IDC
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Cane being scrapped at the inside cuvature with a dhau at
Andaman Nicobar Islands

Cane scrapper developed at IDC

1.Cane Scrapper

Normally scrapeing is done with the dhauwhich has a
straight edge andlbecares less efficient for finishing
egeecially at the arvatures.

Cane scrapper was developed as a handy tool

The blade is made of hardened spring steel. Tt is useful
for scrapping cane in the beginning to remove skin as
well as when it isbent to renove the umt portions.

"~
i

WO W
pas B
L
'.ﬁ‘f ..-_h
f o B

oy &V
a

NP
i




1"y

2.Rounding Plane:

Few varieties of Cares
have tough skin. Tt
takes longer time to
scrap such cane.

A half round plane
with a half round
blade was made to
finish the round Care.
The rounding plane is
effective asmore force
can e exerted in the
push mode.

3.Pull-Push Rounding Plane:

Pull-push rounding plane is useful when the hard cane
skin has to be ramoved in certain types of care. Tt has
een provided with two handles on either so that both
hands can be used for cperation.
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4 .Radius Plane:

Radius plane is an I0C innovation. Tt is conceived out of the need to finishbent
' . portions of cane. Cane gets blackened when bent using a blow torch which is the
common practice in India. Finishing the bent Care becares diffiault ard time
consumning. The Radius plane has '3 parts connected by an elastic string. The
middle part has the rounded blade. The other two parts help in quiding the plane
around the curvature. The quiding helps in working with certain speed.

. 5.Rounding Sand
o Paper block:

Rounding sand paper
block ishalf round block
stuck with a cloth based
sard paper across its
lagth. Ttisveryuseful in
fire finishing of Care.
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Radius Sanding Blocks
(RBS) has 3 blocks
corectedwith elastic
string. All theblocks
have half round crevice
in which Sand paper is
fixed. Tt isveryhadyto
finish thelent care. Ttis
possible to reverse the
amvature of RBS to finish
inside thebent radius due
totheelasticstring
connecting the blocks.

Cane Tools /
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7 .Width Sizer for Cane:

3 Width sizer for Care is based on anilar tool
o used in Andaman Nicdbar Islands.
. However, inthe traditiaal styleof ussat
.~ Andaman the two knives fixed in wood keep
-~ caning out after sare time and the angle
& adjustient each tine it is fixed is
' curbersome and time consuming.

. Inthe IDCdesign the atttingblades are

'~ < benttogivea flat horizotal surface,

"7 meking it possible to screw thamon to a

©~ . woodenbase easily. The 4 wooden pieces
. togiwedifferent heidhts arealso fisedwith
. thickerbolt instesdof a 'nail’, vhichwas

8.Thickness sizer for Cane

Thickress sizing in Care is currently doneby a "dhau'
or knife placed on a bamboo or wooden block and
pulling the Care in between. The thickness sizer for
cane has an adjustable blade fixed on one sice of a
wocden plank. Care strip is pulled through the tool.
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Feed back workshop at Nagaland

A feed back workshop was organized at 'Cane Concepts', Dimapur, Nagaland.

Ms. Hekali Zhimomi, M.D. of N.H.H.D.C. and other praminent persons dealing with
Cane also attended the workshop.

Tools in the Barboo tool kit which can ke used for care as well as cane tools were
daronstrated and given for trials.
Most of the tools were gopreciated.
Width sizer for Cane was found delicate for production run as it is constantly used.
However the idea of fixing the blades was appreciated. With the help of the IDC
student, Mr.Kumaresan who was doing his summrer training at Cane Concepts,
a sturdier nodel was locally fabricated ard tried out.
Ore more set of tools was given to C.B.T.C. for trials and feedoack.
Since the U.N.D.P. Project was coming to a close, it was felt that '10" setsnmade may be
further given by DC (H) to different groues ard follow up action taken by R.D.T.D.C.
for further soread.

Cane workers at ‘Cane Concepts’ cne

Avinash Shinde explaining one of the tools ) A craftsmen trying one of the tools

= T
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Validation of Cane Tools feedback
'Cane Tools' were damonstrated in the workshop held at 1.Scrapper:
‘care copots’ in the moming session. In the aftermoon
detailed discussion was held with the craftsren of the ® Scraper should have 2 handles.
'Cane Concept' regarding the use of these tools. They * Tt should have different radii to fit bigger or staller size care
also mede use of these tools and gave the feed back.
The following tools were damnstrated. 2.Rounding Plane
) ® Rigoer size than the existing one is required. Bstines of the existing size ispreferable.
- Scrape * Blacke shouldbe tightly fixed
2. Rounding Plane * Blade shauld project aut littlenore.
3. Hinged Plane
3.Width Sizer

4. Rounding Plane with Handles
* Tt should be adootable for wider strips of care as well.

5. Rounding Sandpaper Block * Double size of the existing ore is preferable.

6. Hinged Sandpaper Block * It shouldbe sturdly.
7. Cane Width Sizer 4 .Thickness Sizer
8. Cane Thickness Sizer * Blade can be variable (movable) so that the thickness of cane pulling can ke varied.

® Tt shauldle sturdy.

There was no significant feedback on the other itams. Generally they seem to accept the
other tools. Certain tools franthe "Tool Kit' likermulti purpose knife were also highly
aooreciated.

In the next couple of days the craftsnen at 'Cane Concspt' themselves modified this tools
based on the conoepts given by us with the help of one IDC Student Mr.Kumaresan

who was going through practical training at 'Cane Concept' for amonth. These
modifications have been docurented on the Video.
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Micro Common Facility Centres
(MCFCs) :

MCECs were suggested by Prof. Rao
during the UNDP project to introduce tool
kits and Small Machines developed at IDC
with a proper context. This idea was
accepted by DC (H) . Consequently

18 MCECs were sanctioned for N.E. Since
the concept was new 3 were taken up by
IDC for trial implerentation.

MCECs are small village units which may
or may not have electric suoply. A typical
unit is to cater to the needs of 15 to 25
artisans. A work shed was to e provided
by N.G.Os, entrepreneurs or state
governments. The tools, Small machines
and Technology and Training was provided
by D.C. (H) through IDC.

3 MCECs were taken up at Dizehephe
(Nagaland) , Nalchar (Tripura) and
Barapeta (Assam) sucported by
N.H.H.D.C., Poorbasha and SaptaShree
(a private entreprenaur) respectively.

The concept of MCECs as given in the next
pages, was circulated to concerned
officials and the Societies rumning the
MCEFCs. Visits were made by Prof. Rao to
each of these places to explain the groups
what it means to have an MCEC, as the
concept was new.

04
MCFCs
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Cocept Document for MCFCS

M.C.F.Cs are conceived to cater to the needs of bamboo craft
persons in the remote villages. Each MCEC will have hand-
operated machines, Hand Tools, Jigs and Fixtures as well as a
Smoke—chamoer for collective use of around 15 craft persons who
could form a Cooperative Society. The numoer can increase with
pracer plamning of the utilization of facilities.

Amockel lay aut for the facilities is suggested. However, the facility
canbeluilt into existing 'structures' with procer planning and
modifications.

M.C.F.Cs need to be seen as instruments to induct new culture of
uegrading bamboo and cane craft on a self-sustaining basis.

They will become organizing units for bamboo craft to conmpete
with the industrial products in the gldoal markets. M.C.F.Cs can
became "windows" to the out side world for the craftpersons in
ramote villages to recieve Design, Technology, Training and
Marketing inputs on a continuous basis. In due course they will e
"orofit' meking units, aole tohire all such Services.

Fach M.C.F.C. can specialize in a product line to capture a
market—share. A 'design strategy' based on strengths and weakness
of particular group is essential for such achievament.

M.C.F.Cs can becore centres to procure orders and new designs.
They can stock camponents of products in other materials like jute,
brass, powder-coated steel for the use of crafts persons.
Availability of such components and materials which are not
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readily available in the local markets, will becare a major
factor to compete in the Urlban Markets. Products fram each
MCEC can go with a 'brand mark' ensuring certain standard of
quality and reliability to ensure continuous orders.

M.C.F.Cs can also becore experimental grounds for introduction
of distant education in bamboo craft.

For the success of M.C.F.Cs, an integrated aporoach is essential.

1.0. Various facilities which will be given to each
M.C.F.C.

1.1 Hand operated Machines
Two sets of Four Hand operated Machines will e given to each
M.C.F.CS.

1.1.1 Hand operated SplittingMachine

1.1.2 Width Sizing Machine

1.1.3. Thickness Sizing Machine
1.1.4 Hand operated Sander

1.2 Hand operated Drilling Machine
A hand operated bench drill with 2 speeds.
1.3. ToolKits

Tool kit has 33 items in a special bag. Two of this will be given
toeach M.C.F.C.
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Tool Kit items:

Adjustable Hacksaw
Foldable Pruning Saw
Mini Hack Saw.

Key Hole Saw

Hard Drill
Hammer.

IDC Piercing Tool
Rim Binding Needle
Fevicol

Srall Box
.Tarplates

Compass

IDC weaving Tool
Propping Knife
Work Board
SittingMat

Half Round Scrapper

1.4. Additional Tools

Jig Plare

Machete

IDC Ml tipurpose Knife
I0C Fire Splitting Knife
IDC Width Sizer
Pruning Scissors

IDC Gauge

Insicde Calipers
Qutside Calipers
Steel Rule

Measuring Tape

Sand Paper pad

Sand Paper file

Needle files
Chisel Edged Rasp File
Frery Stones

5 other tcols which have specific use for the cluster.

1.5.Vices: Two bench vices.

1.6.Work bench:
Two work benches of 1'x4" and 4'x4" will be given on which all the
machines and vices will be mounted as shown in the plan.

1.7.A small Cup Board for Tools

A small cup board to store tools and components required for the

craft persas.

06
MCFCs

1.8.Jigs and Fixtures

Gereral jigs and fixtures for making rims of baskets will be
provided.
Procduct specific jigs for specific products will also ke provided.

1.9.Smoke chamber

A smoke chamber to smoke baskets will be given.

Model Smoke Chamber has overall dimension of 3'x4'xGsbuilt in
brick. Hel isput inthepit at thebottan. 4'x3'x4'. i.e. 48 cu.ft. is
provided for smoking. Racks inside will facilitate keeping of
bamboo items.

ST T
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2.0. Facilities to be provided by local
Govt., N.G.Os or Craft Societies.

2.1.Space, Shed

Amodel lay out with 15'x30" covered area is
suggested as shown in the plan. It can house '8’
craftpersons working on machines, '8' persons
weaving and 4 to 5 persons making rims and
finishing. Spaces for sani-finished and finished
material are given. Bamboo treatment, dyeing
and smoking will e done out side the shed.

lay out plan for MCFC

xxxxxxx

T
KR

Work Tool Board

Fhished Prdduct
Sprage Radk(4 X 4)

5000

All dimensions in mm

COMMON FACILITY CENTRE
SECTION

Cross sectional view for MCEC with storage space for finished goods

1 x1¥ x1¥¢ carton
boxes will ke used by
each craft person to store
each day’ s produce. 15
to 18 such boxes can be
kept in the area provided
for the purpose. Simple
racks are adequate to
keep the boxes.
Drinkingwater, toilet
facilitiesneed tolbe
provided though not
indicated in the lay out.
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2.2. Water and Electric supply

FElectric sugply is not essential as all the
machines are hand operated. Where
electricity is available it ishandy for better
lighting and adding power operated tools
laer.

Normal water availapility is enouch for
natural dye finishes and even treatment.

2.3.Raw material storage

ILarge raw material storage is not anticipated
as each craft person can bring or handle
their own raw material. If needed they can
develop storage facility aut sice the shed.

2.4 .Transport

Pccess to transport will ke an asset to take
out the finished goods for out side marketing.

3.0.Design and Training facilities:

Desion and Training facility will be given to
M.C.F.Cs under different schemes of U.N.D.P.
through D.C. (H), C.B.T.C. and IDC, IIT
Mumbai .
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SMALL MACHINES WORKTABLE FOR THE MICRO-COMMON FACILITY CENTRE

BAMBU STUDIO
IDC, IIT BOMBAY

Lay out for work-tables with machines

A lay-out plan for two tables withmachines is
suggested. However the lay outs can be worked ocut
as per the local convenience. Care in planning
needs to ke taken to provide a free flow of raw
material aswell as pecple.

A table of minimm size is also suggested. If space is
available a bigger table canbe used as it can give
more stability while operating the mechires.
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MCFC at Diezhephe (Nagaland)

Diezhephe is a newly formed village with the settlers who came cut
of insurgent groups. A Camon Facility Centre was already built
under Nagaland Handloom and Handicrafts Corporation (NHHDC)
grant for woodwork. The suggestion for MCFC came from
NHHDC due to the infrastructure which was already available.
This village is only around 20 km from Dimapur by road.
Craftspersons at Diezhephe were working only in wood. Bamooo
was an additional new venture though most of the Naga craft-
persons know bamooo weaving. The chairman of the Diezhephe
Craft Society is a dynamic person. All the persons were warm,
friendly and had lot of respect for Ms. Hekali Zhimomi, Managing
Director (M.D.) of NHHDC. Having a dynamic officer at the helm of
NHHDC helped in setting up MCEC.
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Diezhephe workshop. Sunder and rudrapal working with the group
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Social Response

M.C.F.C. becane a focal point for creating
faith in Bamboo Craft and Bamboo
products at Diezhephe, as there is need for
bringing value to the declining traditional
altre.

Prof. Rao made visits to Jalokhi,
Mocockchung, Khonoma, Wokha and
Lakhoti villages. Ms. Hekali Zhimomi, M.D.
of NHHDC accompanied to some of these
places. ILarge gatherings at each of these
places were shown the new tool kit with
demonstration.

One-day workshops were also held at
Dimgpur for the local craft persons.

Local newspapers highlighted the efforts on
bantcoo craft and Future possibilities.
N.H.H.D.C. has been selling the 'coil
technique' bowls made by one entrepreneur
at Jaloki. Diezhephe group has been locally
marketing the bowls and plates.

The M.C.F.C. has also paved the way for
increased acceptance and demand for new
tool kits which are distrilbutedby D.C. (H) . It
has also resulted in increased interactions of
I.D.C. with N.H.H.D.C. 3 M.Des Students
spent one month in Dimapur and Dizehephe
in 2002 and one student spent one month in
Dimapur in 2003 as part of their training
where they assist local design efforts.
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Design Approach

A new design approach was taken for Diezhephe by introducing bamboo and wood
carbination products. A coil technique bowl was initially developed at IDC and
introduced. Iater after looking at the Naga traditional bowls, a combination of wood
bottom with Naga Carving was incorporated. Thus the new '"Naga bowl' saves lot of wood
as a big log need not be chipped off, for making a bowl. Bamooo combination with coil
technique replaces major part of the wood in addition to providing a new 1ook. The
bottom wood part and the wooden 1id make the bowl a value added item which has an
urban market potential.

Coil technique plates were also introduced at Diezhephe. A new basket with a wooden
base was another new introduction. Naga craft products are known for 'good quality and
hich cost'. Tt is important to kesp the high quality as the local carving skills and cultural
identity have a value in the local as well as urban markets out side. The products need to
e marketed as high end products.

a craftsman carving the bottom of Naga bowl
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simple bamooo bowl in coil technique

Naga Bowl
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tray with 3D weave was introduced at Dizhephe

Bamboo container
with Naga motifs

MCFC at Diezhephe /

Diezhephe unit already had power supply and 5 to 6 power

operated machines like lathe and sander.

The following Tools and Machines were given to the Unit.
Tables were financed as they were made by them.
A Smoke Chamber of their own adoption was built as Nagas have a

tradition of smokinglaskets at their hares.

Tools/Goods given to Diezhephe :

Ttam Qty.
1.Tool Kits 2 nos.
2.3plitting Machine 2 nos.
3.Width Sizer 2 nos.
4. Thickness sizer 2 nos.
5.8ander with Table 2 nos.
6.StripRoller 1 no.
7.Hand Grinder 1 no.
8.Photo Cutter 1 no.
9.Hole Saw 2 sets
10.File Frare Jigs 2 sets
11.Flower Basket Moulds 2 nos.
12 .Knock Down Mould 2 nos.
13.Bowl Mould 1 no.
14.0val Tray Mould 2 nos.
15.Round Stick Making
Tool 1 no.
16.Flliptical Jigs

(Small acrylic tray) 1 no.
17.Ciradlar jigs 1 no.
18.Drill Bit Set 1 no.
19.Filesst 1 no.
20.Needle File Set 1 no.

21 Helliex Small Drilling Tool 1 no.
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Training workshops of week-long duration were held twice at
Diezhephe 4 persons were called to Mubai for week-long
workshops where they were trained along with craft persons from
Assam and Tripura , Kerala, Gujarat and Maharashtra.

Along with Diezhephe Craft persons, 4 entrepreneurs from Nagaland
were called to the workshops at ITIT,Murcai for training with the help
of NHHDC. These entrepreneurs came with their own expenditure.
The carbination of 2 craft persons and two entrepreneur craft
persons each time made travelling and reaching Murbai easy for
the craftsmen.The exposure to Urban Markets and small Industries at
Murbai were rewarding experiences to the craft persons. The

s = ¥ o ; ] & entrepreneurs also were helped to purchase the tools of right quality
Pl 3 o ﬂ_ at the Bombay market.
apal showing a detail o Mr. Purch . youg craftsren leaming coil technique Mr.Alam trying IDCSander at workshop held at IDC

| _L'” N -F 1
" /

Mr.Purch and others at IDC workshop
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M.C.F.C. at Barapeta (Assam) :

M.C.F.C. at Bargpeta was located at 'Sgpthashree
Hardicrafts' belonging to a local entrepreneur.

The entrepreneur arploys 7 to 8 persons.

The unit also caters tomany villages around as the unit
'acquires' products fram them and suoplies to
NEHHDC.

' Sgpthashree Handicrafts' has been a sugplier of various
bamboo products like lamps, trays to NEHHDC for
long time.

Several 'design inputs' in thepast have been given to
the unit through D.C. (H) design schemes. The unit had
enough space for M.C.F.C. Incidentally a Common
Facility Centre by D.C. (H) was also started at the unit.
A smoke chamoer was built by Saptharshee as per IDC
design.

Sroke chamber built being modified as per requirement

i

o

M.C.F.C. at Barapeta/
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New Designs

Products with Coil Technique had a strong
impact on the craft persons. The craftsmen
adopted the technique and developed new
designs of their aan like elliptical traywith
the cane weaving (introduced by IDC based
on Khonoma weave) for the handles.

Other products being made by the unit were
also studied. Design improvements were
suggested for easy manufacture and better
finish using the new tools and machines
given to the unit.
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A week—-1long workshop

was held at

'Sapthashree' pramises

inwhich several craft

persons participated.

Mr. Pradeep Babar, Craft persons were
A.D. at D.C. (H) office trained in the use of
in Guwahati was also ] kit aswell as
present an the Small Machines.
Inaugural day of the

workshop. Coil Technique was

introduced to the

group.

2 persons from

Sapthashree attended

a week-long

workshop in Mumbai.
2" persons missed

The craft persons in general at Barapeta use
'Gamaxin' for treating bamooo.

the £irst vor ;Ias Gamaxin is a banned item now all over
th?y . &d , the world as it does not 'bio-degrade'.
trip in the last minute Borax, Boric acid treatment was introduced to
because they were the growp.

asked by the

T The coil technique bowls are being made
NEFFLC OELLCIals 1o oy 014 in the local market by Sapthashree.
attenda Mar]?et reet Mr. Mchilbul Hussain, the owner-craftsman
at the sare tire. who attended workshop at Mumbai is very
enterprising and is "training' other craft
persons in coil technique for NEHHDC after
attending the IDC workshop.



Haldar telling how

o o'

to use the gauge

Y . .
craft persons trying the splittingmachine

Craft persons were
trained in the use of tools
and machines




M.C.F.C. at Nalchar (Tripura):

The M.C.F.C. at Nalchar was taken with the
suggestion of D.C. (H) and Parlbasha (State Govt.)

An existing Society at Nalchar which had a building
was identified. Prof. Reo visited the place initially and
suggested expansion of space as MCFC needs open
space towork. As the current buildingwas built as
storehouse there is o ventilation in the unit.

A meeting was heldwith Mr. Battacharjee, Director,
Industries who pranised that the bigger place will be
built, asanextension of the exdstingunit.

However, no progress was made after 6 months.

Mr. Bhattacharjee had retired and the new person
was not aware of the pramise. Since the project had
a limited time frame, Tool kits and Machines were sent
to Tripura. A workshop was planned. Unfortunately
the workshop was called off at the last marent due to
insistant demand from D.C. (H), as new B.C.D.I.
progranmme was being inaugurated by N.I.D. few days
after the workshop. The craftaman who had already
reached Kolkata was called back.

M.C.F.C. at Tripeer got slight set kback due to the
above reasons and the volatile, unconducive
situations during local election which limits the
"timing' for holding the workshaes.

However the required tables for the machines were
mace. Teol kits, small machines and other tools were
given to the Waren's Society at Nalchar.
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Tools/Goods given to Nalchar Women Hasta
Kala Silpa Sabha Samiti Ltd., Nalchar Tripura

w) :

escription Oty.
1. SplittingMachine 2 nos.
2. Width Sizer 2 nos.
3. Thickness Sizer 2 nos.
4. Sander with Stand 2 nos.
5. ToolKits 2 nos.
6. Spanner 1 no.
7. Screw Driver 1 no.
8. Ruber Blocks 4 nos.
9. Hrery Paper for
Sander 4 nos.
10. Hand Grinder 1 no.
11. SR 998 100 Gms
12. Tray Moulds (Round,
Oval.Square) 1 set each

13. Product Seecific Tools 1set
14. StripQutter 1 no.
15. 4mm Marker 1 no.
16. Mould for Gift Basket 1 no.
17. Mould for Gift Basket Rim 1 no.
18. Paper Rasket RimMould 1 no.
19. File Cover Styrere Jigs 1set
20. Acrylic Sheet 2 nos.
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Training workshop at BCDI, Agartala

A 2-day workshop was held at B.C.D.I. on
Master Craftsmen Krishnadaspal ~ tools and small machines in which local
craftpersons, B.C.D.I. instructors, B.C.D.T.
Students attended the workshop.
Mr. M.L. Das, Director of Industries
inaugurated the workshop.
A full set of Tools, and a set of Machines
were given to B.C.D.I. tobe used in their
Training programme. N.I.D. Faculty who
< have undertaken the training programme of
B.C.D.I. were also present in the workshop
and extended their supgport in visual
presentations. Mr. Pulaha Dasgupta gave a
brief introduction of the N.I.D. work.



New Designs

Tripura has the
highest potential for
adopting the new
designs.The small
basket with 1id,
newspaper basket,
Note pad, File cover
were introduced.
Coil technique was
also introduced.

News paper basket with different hangers Tripra kasket with Lids

ko it 4
Nkl TR
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M.C.F.C. at Nalch.ar/
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Workshop at Nalchar
A week long
workshop was held
in Nalchar in which
several craft persons
attended fraom
Nalchar. They were
trained in the use of
Tool Kit and
Machines.

Two Persons from
Tripura were also
trained at Mumbai
for aweek inuse of
Tools and Machines.
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prof.Reo explaining the group
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Conclusion

Both phasel and phase 2 of the project, ‘Tools ,Technologies nd Finishes Y
have been successfully campleted.

Setting up three Micro Carmeon Facility Centres in North East has also
been campleted.

550 tool kits have been made and sucplied.

60 sets of small machines have been made and sucplied.

Three manuals on use of tools, Small machines and Finishes in addition to
a general brochure have been brought out.

Technology Transfer for manufacturing tool kits and Srall machines has
een dore successfully.

Two small marufacturers are meking and Sugpelying Tool kits as well as
Small machines at Mumbai.

8 Cane tools have been developed. 10 sets have been made and

supelied after validating them.

3MCECs were assisted in Technology and Designs. Training inusing the
tools and small machines was given. New prouct designs and supporting
technologies like moulds, jigs and special tools were also given to each of
the MCECS.

Continuation of work with these MCFCs and setting up new MCECs are
being handled by DC(H) officials now.

Tools, small machines and finishes develooped have made an inmpact
Judging fram the continuous requests recieved by Banbu Studio of IDC
for conducting workshops as well as setting up MCECS.Continuos queiries
for supply of tool kits and small machines have also been caming fram
individials as well as varicus agencies.

The details of the workshops conducted along with names and addresses of
craftpersons who attended are given in the annextures.

Conclusion /
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Day-1

\Get IJP,

9.00 to 10.00 -

10.00 to 11.00

11.00 to 11.15

11.15 to 12.00

12.00 to 1.00

Lunch
2.00 to 3.00

3.00 to 4.00

4.00 to 5.00

Programme

Tnauguration

—Importance of product get-up. -
Products fraom Indonesia, Thailand,

Costa Rica, China & Japan. Use of Tools,

Machines & finishes. Bamboo Products,

Tools & Machines developed at IDC.

Tea
Denonstration of
+ Splitting Machine -
+ Width sizing Machine
+ Thickness sizing Machine
- Sanders
+ Hand Tools

Participatory Workshop -

Demo of Natural Dye Colouring -
Practice Session in small groups -

on tools and machines

Tool sharpening, Hardening, -

Machine maintenance

84
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S.P.Sama,M.D.-NREDI

Slide + Video talk —
A.G. Rao

Rudrapaul (Craftsman)

Avinash ( Designer )

A.G. Rao
Sukumar
M.S.G.Rajan

Rudrapaul
Avinash

Rudrapaul

M.S.G.Rajan
A.K.Das
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Day - 2

Day - 3

9.00 to 10.00

10.00 to 11.30

11.30 to 1.00

Lunch

2.00 to 3.00

3.00 to 4.00

4.00 to 5.00

8.00 to 9.00

9.00 to 10.00

10.00 to 11.00

11.00 to 1.00

Lunch

2.00 to 3.00

3.00 to 4.00

4.00 to 5.00

Design Translation : Making to size,
Drawing, measuring, marking

Use of gauges

Introduction to Tool kit/work station,
Product Specific tools,

Demo. of frame based products + Video
Production Planning, Costing

Cost effectiveness by using

jigs, fixtures and special tools

sinple jigs, split jigs

Practice Session
on jigs, machires, tool kit

Product Detailing, conbining with
othermaterials, use of different finishes
and colours.

Finishing with sand paper,

Staining with wood stains and lacquering.

Visit to ITT Guwahati

Introduction to Bamboo work in the
Design Department

Spray Painting

Spray Painting - Practice session

Back to C.B.T.C.

Discussion on tool kit, Needs of crafts persons

Feed back session

A.G.Rao
Sukumar
Avinash

Avinash
Rudrapaul
A.G. Rao

A.G. Rao
M.S.G.Rajan
Avinash

-M.S.G.Rajan
Avinash
Rudrapaul

-A.G.Rao

Avinash

A.K.Das
S.Nadkarni

A.K. Das

-A.K. Das
M.S.Sajuman

A.G. Rao
Kamesh Salam

IDC team
Kamesh Salam
Pbsar Hazarika
S. Nadkarni

Annexturel /
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Craft persons:

1 Mr. Manish Kumar Jain,
Pragjyotika Fnterprises,
Chhabra Bhawan,

M.S. Road, Rly.Gate No.4,
Fancy Bazar,
Guwahati-781 001.
Dist. Kamrup, Assam.

2. Mr. Niranjan Chakraborty,
C/o. Satyandra Chakraborty,
P.0. South Chorilam (Karamura),
Tripwra (West) .

3. Shri Dusu Chatung,
C/o.A.D.T.H.Irclistrial Estate,
Naharagum Arunachal Pradesh,
Dist. Papun Pare,

P.O. Naharlagum,
Pin:791 110.

4, Shri Mimar Sora,
C/0.A.D.T.H. Naharlagum,
Dist. Paoun Pare,
Arunachal Pradesh,

P.O. Naharlagum,
Pin:791 110.

5 Mr. Biraj Shamg,
Bajer GHO,
Vill + P.O. Dedar GHO,
P/S Gurimuri,

6 Mr. Suchir Mujurder,
C/o.Surendra Ch. Majunder,
P.O. +Vill - East Malchar,

P/S Melaghar,
Dist. Tripura (West), Pin:799 115.

7. Craftperson (name not noted)

8 Mr. Mutum Kanta Singh,
Pastoi part (I), N.C. Roed,
Tchal Manipur - B.P.O. Pastoi,
P.O. Langjing.

9. Shri Meisnam Tambi Singh,
Pastoi Part (I11), N.C. Reed,
B.P.O. Pastai,

P.O.Iangjing,
Inphal (West),
Manipur-795 113.

10.Mr. Moirangthem Tondon Singh,
Lanbal Sabal Liekai,
S.P.0.Iamsang Bazar,
Pin:795 146
Manipur.

11.Meghalaya 3 participants

i Dhansing Paniang,
Unl ing,
BPO Umling,
P.0.Nangpols,
Ribhoi Dist., Meghalaya
(ii) Brol Kyrter,
C/o. MHHDC Litd.,
VMI
Upland Road,
Last Urnkhrols,
Shillong - 793 802.
Ph: 225 776.

(iii) MagaKynter,
VR)iargl
Vocational Training Centre for the Disables,
St. Edward's Scheol,
Shillong - 793 002.

Ph: 228 471.

Annexturel /
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Craft Instructors

1L Mr. M.C.Das,
R.D.T.D.C.,
C/o. IC (H),
Housepad Building,
Baltala Road,
Guwehati - 6.

2. ShriAX. Raha,
BCD.L.,
Agartala - 799 066.

3 SriRajeshKalila,
Irsctx,
R.D.T.D.C.,
Beltola Bashista Road,
Guwahati - 781 028.

4, Shri Santi Ram Sharma,
Hardi Craft Project,
Assam Govt. Marketing Corpm. ILitd.,
Nalbari (Assam).

5 Mr. Rameshwar Das,
C.F.C. NEHHLC Ltd.,
Gurchur, Guwahati-35.

6 Mr. S. Jayanta Singh,
Asst. Instructor D.T.C. (Baroco),
N.E.R.O.,
Guwahati.
(Present Address)

Tangthabal Mantrikhong,

Awang Hikai - 795 003,
Tmphal - Manipur.
(Permanent Address)

7. Mr. Makan Das,
B.C.D.I.,
Acprtala.

8 Mr. ShajaM.S.,
ITT-G, Guwahati.

Enterpreneurs

1L Mr. Bimelquri,
Hindustan General Stores,
Garali,
Jorhat - 785 001.
Tel: 320321; 323 531.

2. Mr. Satinder Singh,
Sigma Cane Décor,
K.K. Path, Jortet,
Ph: 323 297 / 328 080.

3 Mr. Pranjal Battacharya,
Nature Craft, C/o. Nutria,
Near City Heart Nursing Home,
Rajoarh Road,

Guwahati - 781 005.
Tel.0361-552664 (R),
E-mail: Pranjalblusa.net

4, Shrimenti Dutta,
Home Makers,
Basistha Road,
Beltola,

Guwahati - 781 028.

Annexturel /

5 Shri Manendra Deka,
DELA - Cane and Bamboo,
Vill. Metrakuchi,
P.O. Santiracar,
Dist. Barpeta (Assam.)

6 Mr. Satyajit Bama,
C/o.S.K. Das,
Chupgurd, Balarthitha,
Barpeta Road, Dist. Barpeta,
Assam (Ph.03666-62816)
(Permanent Address)

Mr. Satyajit Banug,
C/o. Mr. U.N. Sharma,
Guwahati - 781 009.
Ph: 0361 - 511 740
(Present Address)

Govt. Officers:

1 M. Pariyet,
Director, M.H.H.D.C.,

Shillag.

2. Mr. ILalhum-IAS,
M.D., NEHHDC,
Shillag.

3 Mr. Hatzaw,
Regiomal Director,
DD(H) 's Office.
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Workshop at Nagaland

List of registerad candidates for attending workshop in
cane & bamboo

S1.No.  Name and Address District
1.Shri Ghdhevi Zunhaboto
C/o Dist. Manager, NHHDC

Zunhaboto

2.5hri Huvito Sema - do - -
as above—

3.Shri Tia 2o Mokokchung

Mopongchukot (Mkg)
C/o Dist. Manager,
NHHDC Mokokchung.

4.5hri Apong Ao — do - -
as above-
5.5hri Tiamangalang Phem -do -

CDC, NHHDC, Mangkolemba

6.Shri Kihoylo Sara —do—
C/o CDC, Mangkolemba.

7.5hri P.Threlose Chang Tuensang
Yimpang Village,

C/o Dit. Manager,

NHHDC Tuensang.

8.5hri T.Chaangsimen—do— Chingrei Village,
C/o Dist. Manager,
NHHDC Tuensang.

9.Shri Tahyim Konyak Mon ,
Targnyu Village,
C/o Dist.Manager,
NHHDC Mon.
10.shri Tingham Konyak - Man
Shingnha Chingnyu,
C/o. Dist. Manacer,
NHHDC Mon.

11.5hri Zakiekedo Angami Dimapur
Mechanised Furniture &
Handicraft Unit, Chumukedima.

12Shri Zuben Lotha —do-
Naga Exotic Society,
4thMile, Dimgpur.

13.58hri Zacitse Sapu —do-
Diezeche Village
14Shri Nirmmal —do—

Exclusive Cane, Dimapur

15.5hri Yetsapamo Lotha Wokha
C/o. Dist. Manacer,
NHHDC Wokha.

16 shri Zupenthung Lotha Wokha
C/o. Dist. Manacer,
NHHDC Wokha.

17.8hri Ponkgu Khiamniungan Dimapur
C/o CDC NHHC Dimapur.

18.Shri Phudau Phom -do -
as above
19.shri Iongdang Phom -do -

as above
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20.Shri P. Thungo Yanthan Dimapur
Bethesda Youth Welfare Centre,

194 Duncan Bosti,

P.B.No.33, Dimepur.

Unregistered Candidates

1.Shri Alem Iongkumer Dimapur

Contry Craft,
7th Mile, Chumukedima.

2.5hri Imlongdhaba Chang —-do-
Pioneer Hardicraft Unit,

Walford, Dimgpur.

3.5hri Hwveta Tetsee Kohima

C/o. Manager,
NHHDC Kohima.

4.5hri Nuvoto Kohima
as above

5.5hri Vikheto Yeptho Dimapur
Dimapur

6.Hetol Yeptho

7 .Rokovikho Kohima
Tsiepama Villace,

Kohinme Dist.

8.Jongshimeren £
Dimapur
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3-day Workshop at Nalchar
( 20th, 21st & 22nd September, 02 )

List of Participents:

1.5ri Sajal Des,
S/oNepal Das, FEast Nalchar.

25ri Bimal Sukladas,
S/o Lalmohan Sukladas,
Fast Nalchar.

3.9nt.Jadish Das,
W/o Subah Nama,
Fast Nalchar.

4.5ri Jagadish Cas,
S/o late Surendra Das,
Fast Nalchar.

56ri Rarjit Des,
S/o Debendra Das,
Fast Nalchar.

6.9mt. Marani Das,
W/o Ashu Das,
Fast Nalchar.

7.9mt. Putul Nama,
W/o Satish Nama, East Nalchar.

8.Sri Mahendra Nama,
S/o Debendra Nama, West Nalchar.

9.5ri Anil Deonath,
S/o late Rkshoy Debnath, East Nalchar.

Annexture3/

10.Sri Sukhen Delonath,

S/o Narendra Kp.Debnath, East Nalchar
11.5ri Adwaitya Deonath,

S/o Late Chandrasagar, FEast Nalchar.

12.Sri Goranga Sarkar, S/o Ialmohan Sarkar,
West Nalchar.

13.Sri Sachindra Debnath,
S/o late Pran Ballo Debnath, East Nalchar.

14.Sri Manindra NamaS/o Late Ramani Nama,
Fast Nalchar.

15.9mt. Kajal Nama,
W/o Kalachand Nama, West Nalchar.

16.Sri Swadesh Nama,
S/o Late Ramesh Nama, West Nalchar.

17.5ri Ranjit Nama,
S/o Late Rakhal Ch. Nama, West Nalchar.

18.5ri Pratip Namg,
S/o Late Harendra Nama, West Nalchar.

19.Sri Sumangal Ch.Sukladas,

S/o Harendra Ch. Sukladas, Bangabasa.
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2-day workshop at B.C.D.I., Agartala
on 18th & 19th September, 2002

List of Craft persans/Officials
who participated in the workshop:

Narre & address of craftsmen

1.Shri Samir Ghosh,
S/o. Shri Sadhan Ch. Ghosh,

Vill. & FO Irdranagar, Agertala, Tripura W) .

2.59mt. Rinku Deb,
D/o Shri Bimal Ch. Deb,

Vill. & FO Irdranagar, Agertala, Tripura W) .

3.9mt. Jyotsna Das (Mazuwdar),

Vill. & FO Irdranagar, Agertala, Tripura W) .

4.9mt. Nandita Chakraborty,

Vill. & FO Irdranagar, Agertala, Tripura (W) .

5.S8hri Manik Nama,
S/o Sri Sadhan Nama,
Vill. & PO South Charilam, Tripura (W) .

6.3ri Prasanta Mahali,
S/o Sri Kamal Mehali,

Vill. & FO Irdranagar, Agertala, Tripura W) .

7.5ri Dipak Das,
S/o Sri Dinesh Ch. Das,

Vill. & FO Irdranagar, Agertala, Tripura W) .

8.9t Kajal Rani Das,
W/o Sri Pulin Behari Das,
Vill. & FO Charilam, Tripura (W).

9.5hri Sukesh Ch. Paul,
S/o. It. Haridas Paul,
Town Pratapgarh, Agartala, Tripura (W) .

10.5hri Gopal Sutradhar,
Banamalipur, Agartala, Tripura (W) .

11.Smt. Banu Nama,

W/o. Sri Madan Nama,

Vill. & PO South Charilam, Tripura (W) .
12.5mt. Parul Nama,

W/0 Sri Monmohan Nama,

Vill. & PO South Charilam, Tripura (W) .

13.Sri Anath Bandhu Sutradhar,
M/s. Daru Shilpalaya, Town Pratapgarh,
Poprtala, Tripuara ) .

14.9mt. Sandhya Sutradhar,
W/o Sri Sadhan Sutradhar,

Vill. & FO Irdranagar, Agertala, Tripura W) .
15.9mt. Sadhana Sarkar,

W/o Tapan Sarkar Dhaleswar,
Poprtala, Tripara W) .

16.Sri Monoranjan Debbarma,
S/o Padma Mohan Debbarma,

Vill. Duigaria, P.O. Uttar Desh Garia, Tripura (W) .

17.5ri Sankar Rudrapaul,
S/o Sri Raj Kurar Rudrapaul,
Vill. & PO Nandan Nagar, Agartala, Tripura (W)
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18.5ri Manoj Kr. Debnath,
S/oIt. Atul Ch. Detnath,
Vill.&PO Ragabasha, Tripura W) .

19.9mt. Nitya Rani Debnath,
W/o Monmohan Debnath,
Vill. & PO Charilam, Tripura (W) .

20.5ri Goutam Das,
S/o Sri Gouranga Das,
Vill.&PO Jogentranagar, Agartala, Tripura (W) .

21.5ri Krishnadas Paul,
Master, Para, Agartala, Tripura W) .

22 .Sri Ranu Ch. Das,
S/o It .Bholanath Das,

Vill. Milansangha, PO A.D.Nagar, Agartala, Tripura (W)

23.9mt. Amita Debnath,
D/o Sri Sukhlal Debnath

JogeIﬁranagar, Pgal tala/ T_‘ClleIIa(W) .

24.Sri Dilip Nam, 32.

O/o the IC (H), Agartala.

Sri Dilip Namg,

S/0 Sri Manindra Nama,
Jogendraragar, Agartala, Tripura (W) .

25.5mt. Bhanu Nama,
D/o Sachindra Nama,

Jogendranagar, Agartala, Tripura W) .

26.5ri Partha Sarathi Dutta,
C/o Ramesh Chaudhuri
Radha Kishorepur, Tripura @) .
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Participants fromB.C.D.I. § M.S.E.C.,
Agartala:

27.%hri S.R. Masram,

Officer—-in-charge, BCDI, O/o the DC(H),
Khejurlagan, Kunjaban, Agartala.

28.shri A.K. Raha,

Tech. Supervisor, BCDI, O/o the DC(H), Agartala.

29.Shri Makhan Ch. Das,

Master Craftgman, BCDI, O/o the DC(H), Agartala.

30.Shri Rabindra Debnath,
BCDI, O/o the DC(H), Agartala.

31.5nt. Sachi Kanmakar,
Instructor, BCDI, O/o the DC(H), Agartala.

32.9mt. Bina Debnath, Instructor, BCDI,
O/o the IC (H) , Agartala.

33.5hri A.K. Das,
Investigator, M&SEC, O/o the DC(H), Agartala.

Workshop at IDC

List of Participants from Bangalore & Nagaland

1.Mr. B.P. Ramachandra,
R.T.D.C., 32, VictoriaRoad,
Bangalore — 560 047.

2.Mr. Puttaswamachar,
R.T.D.C., 32, VictoriaRoad,
Bangalore — 560 047.

3.Mr. Alem Longkurer,
Country Craft, 7thMile,
Chomukedmir, Dimapur,
Nagaland.

4 Mr. Ase Chuzho,
Diezhephe Craft Society,
Dimapur, Nagaland.

5.Mr. Z. Sapu,
Diezhephe Craft Society,
Dimapur, Nagaland.

6.Mr. Arun C. Das,
Post & village Narchar (E),
O/o.IC(H), Tripura.

7.Mr. Dilip Das,

Post & Vill. Naldhar (E),
Police Station Melaghar,
Tripara W) .

8.Mr. Zuben ILotha,
Naca Exotic Society, 4thMile,
Dimapur, Nagaland.
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7-day workshop held at IDC, IIT-B fram 3 - 9th

September, 2002

Participants fromNagaland & Barapeta:

1.Mr. T. Yancer Sor,
P.0. No.13,
Mokokchung, Nagaland.

2.Mr. S.P. Purch,
Diezhepre village,
Dimapur, Nagaland.

3.Mr. Veofuto,
Diezheghe villace,
Dimapur, Nagaland.

4.Mr. Kaidirpilak,
Sanzuriram village,
Jalukie, Nagaland.

5.Mr. Mehbool Hussein,

Saptashree Hardicrafts,
Bargpeta.

6.Mr. Samad Ali,
Saptashree Hardicrafts,
Bargpeta.



