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1. DmlODtK:TION 

'l'he Govenment of Viet Nam places a great deal of emphasis on further 

development of the country's existing textile industry with a view to meet 

more readily the clothing needs of the population. 

Although loom shuttles, pima and picking sticks used by the textile 

industry have been produced locally since 1960, a number of constrai.Dt.J have 

clevele>pK in utilizing local -terials resulting frcm their low quality. The 

low quality of the timber used bas affected negatively the productivity of the 

textile •ills and reduced the life of these locally produced accessories. The 

consumption of locally produced shuttles is about 2.2 pieces per 1.000 linear 

meters of cloth as against 1. 7 pieces or less for illported shuttles. 

The GoverD11eDt had identified the .anuf acturing of wooden accessories 

such as le>o11 shuttle blocks and pintS, picking sticks and side levers as a 

serious problem area and had requested ONDP to provide assistance in this 

field. This request was transaitted by UNDP Hanoi to UNIDO on 24 October 

1984. The preparatory assistance project dOCUJ1eDt relating to this request 

was signed by UNDP Hanoi on 7 November 1984. The original project 

{VIl/80/027) foresaw the services of a woodworking expert to assess the 

problems related to wood processing and to draft a project document. However, 

during the course of this preparatory assistance llission, which was 1D1dertakeu 

by Mr. Pietro Borretti, a woodworking specialist, from 22 February 1985 to 3 

March 1985, it was fo1D1d that the problem areas related to the selection of 

species to be used, the production of metal parts and the •chining of wood. 

Cutting tools also required urgent improvement and eventually UNDP 

assistance. On the basis of Mr. Borretti's findings, an agreement was reached 

between the Govenment, UNDP and UNIDO to expand the original preparatory 

88siatance to include a second phase of preparatory assistance which would 

provide the Govenment with detailed assessments and reports on the above 

11eDtioned newly identified problem are88. 
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The second phase of the preparatory assistance of this project foresaw 

the service& of a metal working consultant and a woodworking tools 

manufacturing CO!lSultant for a period of one 110nth each, as well as a 

subcontract to reo frcm the species of tillber locally available, those 

best suited for the production of shuttles, pirns, picking sticks and side 

levers. Thi.9 was to be deterained based on a bibliographic search followed by 

actual tests on the llOSt premising species. 

Mr. T. Basinski, consultant in the J1&Dufacture of metal hardware for 

textile shutties, arrived in Hanoi on 14 August 1986 for a three week 

•iS!'.'lion. Mr. Basinski's job description containing his tasks is given in 

Annex I. 

He carried out this •ission concurrently with Mr. Peter Baillburger, 

Consultant iD the aaoufacture of woodworking tools, whose job description is 

given in Annex JI. 

This report gives an account of ~u.e current situation in factories 

11aDufacturing shuttles and aetal shuttle hardware, identifies their 

shortcomings causing the iroor quality of shuttles and hardware being 

aanufactureci, and rec.,_ends remedies to these. 

A project proposal setting out the future UNDP assistance to the sector 

is given in Annex XI. 

2. DBSCRIPTION AND ANALYSIS or THE EXISTING CONDITIONS 

2.1 Survey of production of factoria manufacturing •huttla and metal 

•huttle hardNare. 

The •in production of shudlee and shuttle hardware is carried out in 

three factories which belong to the Union of Textile Enterprises in Na Dinh 

at the north, 8 March in Hanoi, and Viet Tang near Bo Chi Minh City in the 

south. 

Production of shuttles and, particularly, of metal shuttle hardware is 

also carried out in s11ell factories and workshops, mainly in the south. 

The 110St important llBJlufacturer of shuttles and aetal hardware is 

Factory of Shuttles arid Spare Parts of Na11 Dinh Union. This factory employs 

500 workers, mainly for the production of apai·e parts (annual output 500 tons 
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approximately) and of shuttles. ?he annual output of tba factory is 100.000 

spindle shuttles for poNer locms mainly made in China, and 30.000 shuttles for 

autcmatic loom, as well as over l •illion pirns, half of which are designed 

for automatic shuttles. 

In spite of that, the Mechanical Department for Spare Parts mmufactuns 

also •tal hardware for shuttles and shuttle pirns. This ciepartllent 

manufactures all metal shuttle hardware fo::.· China made locms (see Annex III), 

and pirn holders and self-threading devices for Texima automatic loom aade in 

last Genlany. Annual output reaches 30.000 pieces. 

The second illportant manufacturer of shuttles in the north of the 

country is the Factory for Shuttles and Spare Parts of 8 March Union in 

Hanoi. The factory employs 250 workers and manufactures approxillately 80.000 

spindle shuttles for Chinese power lOOllS and 300.000 pirns for spindle 

shuttles. 

The factory 118Dufactures also spare parts, and, for shuttles, only tip 

fastening springs. Other metal hardware is provided by other 118Dufacturers. 

In the south, the 110St important manufacturer of shuttles is the Factory 

for Shuttles and Spare Parts of th.! Textile Union in Viet Tang. At the llOIBellt 

it consists of two factories: one of which is located in Viet Tang and 

employing 130 workers, and the other in Thu Due, approximately 1 km from the 

main one, employing about 250 workers. 

Yearly, tile Viet Tang factory produces 40.000 shuttles for power looms 

118Duf actured by Toyoda, Japan. The Spare Parts Departaent does not produce 

metal shuttle hardware at the :moment. 

The Thu Due factory manufactures only tips for shuttles. Other :metal 

shuttle hardware is delivered by different 11&Dufacturers, including small 

workshops. 

2.2 Survey of exiatinl w:biw for treat.eat of -w •buttle hardware. 

Units for machining and working plastic in Nam Dinh, 8 March and Viet 

Tang factories are designed for manufacturing spare parts for textile 

11Bchines, i.ncluding llBDY cast-iron elements which cause quick weet• of units. 

They have typical p,quipment for a W<'rkshop for repzira and manufacturing 

of •rare part•, and are designed for piece production and small-J.ot 

produc:tion. Only 11 few J18Chinea can be used for JIBDUfActuring aatal shuttle 

hardware. 
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A typical set of mchines in these factories is a.'l follows: centre 

lathes, ailling mtchines, shaping llllChines, radical drilling .-.:hines, gear 

hobbers, etc. The specification of •chines used in N- Diny and 8 March 

aills is described in annex IV. 

Machines used in Viet Tang factory are not speci:fied, as they cannot be 

used in the pilot factory in Naa Dinh. 

The factory in t'hu Due, built by specialists from the Genlan Denocratic 

Republic is designed for the production of spinning spindles and is provided 

with up to date machines for spindle manufacturing. This factory is provided 

with a complete set of tool 11achines for i;roduction and maintenance :::!· tools, 

although they are currently not fully used. 

2.3 haluation of the set of wacbines frcm the point of their suitability 

for manufacturing metal shuttle hardware 

As can be seen frOll Annex IV, ooly suitable machines and equipment in 

the Na. Dinh factory can be considered. 

bt.: manufactured using the existing 

required producti~ity and precision. 

Of course, metal shuttle hardware can 

machines, but they do not ensure the 

Having analysed all the machines for hardware manufacturing, two centre 

lathes wit~ templates for turning tips and spindle tongues, one universal 

ailling aachine, one bench ciri 11, 25 ton and 5 ton eccentric presses (of low 

accuracy), and a friction forging press -:ould be chosen. 

However, it is not advisable to 110ve thea to the pilot factory, as they 

are also used for other production, as for exa11ple cast-iron 9leaents. 

It would be advisable to locate all existing tool grinders together with 

the new ones in one room in the pilot factory. 

Attention should be paid tCJ the fact that there are neither eJ.ectric nor 

gas heating syste11a for beat treatmen~ which a~e pro~ided with temperature 

control, and that there are no machining devices designed for large lot 

production, autOll8tic lathes, turret lathes, s11all Wliversal milling •1chines, 

and typical devices for manufacturing steel pins. 

Tbdre are also no basic units for removing burrs such as barrels, bells, 

or vibrating devices, necessary for lot and large-lot produc~ion. 
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2.4 Bencme for poor quality of almttl• 

BasN on conclusions from discussions with engineering supervision 

workers in Baa Dinh, Viet Tang and 8 March aills which use spindle shuttles 

for Chinese and Japanese power lOQllS, and from our own observations, the 

reasons of poor quality and pre11ature wear of shuttles can be divided into two 

groups: 

re-Julting from defective manufacturing of shuttles: 85-~; 

resulting fraa wear and bad adjustllent of l0011S: 10-1~. 

The first group can be furtherllore divided as follows: 

·Description of defect Reason for defect Allount ~ ; Remarks I 
I I 

r--------------------------~----------------~-----------------+---~--------------~ Cracking, delaaination ; Poor quality of material used 
and splitting of i for shuttle body: wood or 

' shuttle booy l laminated wood 
i 

pracking and deformation 
of springs 

Deformation of shuttles 
during operation 

; Bad heat treatllent, wrong 
, type or poor quality raw 
! material ( decarbonization) . . 

· Lack of protection of shuttle 
bodies from changing weather 
conditions 

Different dia11eter of · Material used for pin: wrong 
wooden pins, causing moisture content <>f wood used 

55 

8 

7 

wrong position of spindle for pins 4 

Falling of shuttle tips 

Other: blunt tips, loose 
spindles 

Wrong moisture content of wood, 
wrong mounting of tips 

No heat treatment, wrong fit 
c,f spindles on bodies 

3 

12 
Viet 

. Tang & 
8 March 

Serious difficulties in the operation of shuttles are caused by the 

loosening of the scr·ew joints (screw and nut usellbly) protecting a shuttle 

body against cracking. rt is caused by not using self-locking nuts (with 

plastic pieces). 
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2.5 Influence of the •thod of ....ufacturi.DC almttl• oa the maanti.ng of 

•tal harm.re 

The production process for shuttle production in Naa Dinh, 8 March and 

Viet Tang consists in the aanuf acture of a body of solid or laminated wood. 

The lots of raw material delivered differ seriously in strength and hardness. 

Lack of -terial acceptance inspection results in aanufacturing bodies 

of inadequate material, which leads to wrong aounting of •tal hardware (too 

large or too small negative tolerance}. 

One type of fit of metal hardware is used for different types of 

material (wood or laainated wood) which often causes wrong fitting of the 

hardware. 

Tolerances given on body drawings are not adhered to and depend mainly 

on the diameter or width of manually sharpened tools at the time of machining. 

Too low rotation of cutting tools used for shuttle 118Dufacturing (too 

low cutting speedr particularly for tools of s11all dia11eter) and wrong 

grinding cause considerable roughness of treated surface which, in 

consequence, leads to wrong mounting of metal hardware. 

Individual preparation of drills for spindle/flat spring assembly causes 

different spacing, which seriously influences the location of a spindle in a 

shuttle body and the tension of t~e spring which supports the spindle. 

A wooden fastening pin manufactured in the wrong way (different 

hardness, hU11idity, lack of guiding cant) causes a wrong fitting of the pin 

with respect to the spindle and the body of the shuttle. 

2.6 Survey of COD8tructiom of •tal spinclle shuttle hardware uaed in 

Chiwe and Japaae8e locm. 

The above mentioned shuttles consist of 11 metal elements, of which only 

pins and screws have different lengths. 

Construction of hardware used in Nam Dinh and Viet Tang mills are very 

similar, they differ only slightly in size, but the differences are not 

significant and all these parts can be treated similarly. The analysis is 

baaed on the documentation used in Nam Dinh. 
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Deviations fram significant dillensions and requirellellts referring to 

heat treat.ent and surface roughness are not precisely stated. Tolerances of 

uniaportant dillensions are unnecessarily severe. 

Generally speaking, the constructions are good and do not require any 

illprove11e11t. 

the detailed analysis of constructions of 11etal shuttle hardware is 

given in annex V. 

2.7 Survey and analyais of procea technologies for metal shuttle hardware 

Because of the existing machines, the technologies adopted cannot be 

used for lot and large-lot production. The technologies are not 110dern, 

although correct for the existing 11achines. 

It should be stressed that the existing 111achines are ill-adapted for 

11811Ufacturing of such eleaents (except for spindles), and therefore the 

technologies are ineffective. Inefficient prcduction is also caused by a 

wrong form of raw 11&terial (lack of bars and strips). 

A significant range of ll8Dual work 

basic trilllling devices. Lack of 11achines 

is necessary because of a lack of 

for heat treatment aakes it 

i.JDpossible to produce flat springs in the correct way and lowers the quality 

of shuttles. 

Technologies adapted for 11BDufacturing other elements do not influence 

their quality, if the production process is carried out in accordance with the 

construction and technological dOCU11eDtation. 

Generally, there are no gauges used for large-lot production, and no 

equipment and devices for testing raw materials. 

The detailed analysis of technologies adapted for producing. metal 

shuttle hardware is presented in annex YI. 

2.8 Survey of mnufactm-inf •tbod for pirm for •huttl• 

Construction and production technolog)< for pirns are correct, and the 

existing 11aCbines and equipment are adequate, so pirn production does not 

caue any problem. 
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Also the production of wearing-irons for pirns by press f oraing is 

carried out with no difficulties. The problem here is the quality of wood, 

and particularly, its fir~l moisture content. 

The observations show, that pirns dry when used; this causes loosening 

of wearing-irons_ and makes the use difficult. 

The second proble11 is the correct crampling of wearing irons on pirn 

collars, although there are possibilities to do it properly. 

3. PLANS AND ASSIGNATIONS 

It has been agreed with Vietnamese counterparts that shuttles and metal 

shuttle hardware will be J1SDufactured in the ff• Dinh factory. This type of 

production will be stopped in the 8 March factory. Tools will be produced in 

the Thu Due factory (Viet Tang Union near Ho Chi Minh City), the Nma Dinh 

factory will be provided with a COJIPlete set of 11achines for 11aintenance1 and, 

if necessary, for the production of tools on a piece by piece basis. 

Starting the production of tools in the Na~ Dinh factory would require 

serioll!.. investments that are unnecessary, since the required machines are 

already working in Thu Due. 

The Viet Tang factory ~ill be equipped with units for tool sharpening to 

improve production quality. 

The present rate of production in the Na11 Dinh and 8 March factories 

reaches 180.000 $huttles. It is assuaed that if COJIPressed wood is 

introduced, durability of shuttles will approximately double. The tests show, 

that the durability increases even three times in COllP&l"ison wit 11 1.;1m 111atcd 

wood shuttles. Therefore the factories in the North will 118Dufacture about 

95.000 shuttles and the corresr.'lnding quantity of metal hardware. 

Later, if the delland is lower and productivity higher, the N• Dinh 

factory will 9811Ufacture ai.so shuttles for the Viet Tang Union. It is a 

C<ll!Plicated project becauae of long distances and problems with transport. 

lt is assumed, that the first part of this plan carried out as UNIDO 

assistance, should generally refer to shuttles designed for the Northern mills. 
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4. RIC<MtlNDBD CHANGES 

4.1 Rec+ l!iDded changes of coastruction of metal hardNare 

The standardization of metal shuttle hardware should be carried out in 

the pilot factory in Naa Di~ to llBke it possible to use these elelleDts for 

all shuttles. An expert, who helps "t application of production of shuttles 

and metal tools and bdrdware, if necessary, should also be present at the time 

the standardization is introduced. 

to individual dimensions, scset:imes very 

important ones, and to raw materials. 

Detailed recommendations are given in Annex VII. 

4.2 The optimal process for the ham Dinh project 

Annex VIII gives all illportant technologies frOll the aodern ones to only 

slight modifications to the methods presently used, depending on the 

possibility to acquire new :machines and the equipment available. 

One or two alternatives can be introduced in Viet Na11: the first with 

medium investments (only typical machines and equipment) and the second with 

•iniaua investments. 

These processes served as a basis for a specification of appropriate raw 

•terials (see annex IX), of unified and approxillate standard ti.lies, and 

necessary .11Bchines. 

given in annex XA. 

The optillum project foreseeing a •ini11U11 investment is 

The rec01111ended changes in shuttle body construction refer 11ainly to 

tolerances of connected di.llensions of ele11ents and to replacing screws with 

rivets. If compressed wood is used, wooden pins for fastening of spindles 

should be replaced with steel ones of 5mm diameter or plastic o&es of 71111 

diameter. Such pins should be tested before replacing the wooden ones. 

For detailed rec01111eDdations see annex XI. 
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4.4 Beo mulationa referrine to pi.ma 

Wood should be properly dried up to a aoisture content of 7-~. The 

wearing-iron on the pim head should be 11«>unted with greater care. 

It is a problem to be solved by the Vietnmese counterparts. 

5. GENERAL CONCLUSIONS 

On the basis of the above analysis, the following conclusion can be 

~"'"8WD, nnely that the factor which 110st seriously influences tile quality of 

shuttles used in power looms is the material used foe- shuttle bodies, followed 

by the quality of body 11&Dufacture1 surface finishing, and mounting of meta, 

hardware. 

Even the best metal hardware docs not ensure good final products, i.e. 

shuttles, if the first three requirements are not met. 

The specification of machines and technologi~. in order of importance, 

is as follows: 

The first and 1110st important group are machines and equipment for 

compressed wood production (a)!/, the second group are machines and equipment 

for shuttle manufacturing (b) together with the machines for manufacturing and 

maintenance of the required tools (c) 1 then the system of machines for 

producing metal hardware (d). This heat treatment equipment listed under (d) 

should have equal priority to that in the (a) and (b) groups; and finally the 

system of machines for producing picking sticks (e}. The latter group is of 

least importance, as 90 percent of this problem can be solved by using 

laminated wood as basic material rather than to the production technology 

currently used. Using compressed wood for picking sticks causes J18nY serious 

problems and does not assure the desired results. 

Laminated wood, sometimes compressed, is most comonly used now to 

obtain uneven specific gravity, which ensures uniform strength of a picking 

stick on its whole length. 

Metal hardware of high quality can be manufactured using the same 

technologies as those currently used, excluding, of course, the heat 

treatment. The problem here would still be the high cost of labour because of 

low p1·oductivity, but it does not lower the quality of the shuttles. 

------
l/ symbol of a group of machine• in apecification of equipment. 
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And a final remark, it should be mde clear that problem arising f rcm 

individual stages of production should be solved in an integrated way, and not 

partially. Therefore, two specifications of the necessary equipment have been 

prepared the first for an optimua project (see Annex III} and the second for a 

llinimlll project (see Annex IIIA). 

9. SCBBMB FOR A UMDP/UHIDO PROJECT 

The scheme for the UMDP/UNIDO project is presented in Annex XIII. 
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AMNIX I 

JOB DBSCRIPTION 

DP/VIl/80/027/11-52 

Post title Consultant for the manufactu.."'"e of aetal shuttle hardware 

Duration l month 

Date required As soon as possible 

Duty station Hanoi and Nam Dinh 

Purpose of project To verify the suitability of selected Vietnamese wood 
species and establish the require11e11ts of the production 
of high quality wooden accessories for the textile 
industry such as shuttle blocks, shuttle pirns, picking 
sticks and side levers and identify f'.lrlher technical 
assistance needs of the Union of Textile Enterprises 
(UTE) in the fona of a detailed project dOCU11eDt. 

Duties The consultant will be attached to the Union of Textile 
Enterprises (UTE) within the Ministry of Light Industries 
and work in close cooperation with the counterpart 
staff. In particular he will be expected to: 

Qualification• 

1. 

., ... 

3. 

4. 

5. 

6. 

7. 
8. 

Survey the existing metal working workshops of the 
Union of Textile Enterprises operated by the ~wa 
Dinh and 8 March textile •ills; 
Analyse the hardware coaponent require11e11ts of 
shuttles and pirns used in the Vietnaaese textile 
industry of the pirn change and shuttle clumge 
types; 
Specify appropriate raw 11aterials and process 
alternatives; 
Give detailed specifics ·"ns of the processes 
chosen including manufacturing methods, standard 
ti.lies, tools and jigs needed. 
Draw up the specifications and estimate the costs 
of additional equipaent needed for industrial 
production; 
Identify the areas in need of further technical 
assistance and r8COllmlend the assistance in t~is 
field to be provided under the tJNDP /UNIDO financed 
project; 
Prepare a technical report on the above topic; 
To the extent possible and in collaboration with 
the other consultant {in manufacture of woodworking 
tools) draw up the draft project document. 

Engineer or technologist with specific experience at 
.factory level in the aanufacturing cycle of shuttle 
hardware. Experience in the manufacture of hardware for 
the shuttle-change type preferred. The conaultant mu.et 
have experience in the actual production of the metal 
components of shuttle blocks, shuttle pirns, picking 
sticks and side levers used in the textile industry. 
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English or French 

Background inf o:rmation: 
In keeping with its aim to provide an iDcreased supply of 
comm.er goods for the population, the Government places 
great ewphesis OD reconstructing, rehabilitating and 
modernizing the country's textile aills as well as on 
research to exploit a nmber of natural fibres. One 
aspect identified in the Country Proir-e 1982-86 
(DP/GC/VD/R.2, 30 March 1981) that is of key illportance 
to this J)rogt e is the supply of loom shuttles and 
other accessories. A total of US$ 1.000.000 over 4 years 
bas been earmarked as a UMDP contribution for this 
purpose. 

Some 230.000 shuttles (of the shuttle-change type) are 
produced annually by four shuttle plants attached to 11ain 
te.'Ctile mills (three in the North and one in the South) 
and operating under the Union of Textile lnterpriAes 
(UTR). The shuttle-blocks supplied to the shuttle plants 
are manufactured in two plyaills located respectively in 
the tforth and South, with the Can Doung •ill, near Hanoi, 
being responsible for the bulk of shuttle-blocks 
production as well as of picking sticks and side levers. 
The totality of pirn-change shuttles is illported at a 
rate of 50.000 to 60.000 per year. ·. 

Although looa-shuttles, pirns and picking sticks have 
been produced in the country since 1960, a number of 
constraints have developed in atilizing local timber 
species - especially in connection with the supply to the 
weaving industry of shuttles of appropriate quality. 
This bas affected the productivity and quality of cloth 
production and reduced considerably the life in use of 
shuttles as COllpared with illported ones. In fact the 
consU11Ption of locally-made shuttles is of about 2.2 
pieces per 1.000 linear meters of cloth as against 1.7 
pieces and lower for illported shuttles. 

Due to the non-availability of ti.t>er species suitable 
for solid-wood shuttles, these are produced by the 
veneer-lamination process. Because of the exacting 
requirements of this particular process and the 
inadequacy of equipirent, as well as of the cost of 
importing phenolic glue, the Vietn811eSe GovernlleDt wishes 
to identify alternative processes, such as wood 
compression, resin iapregnation, etc. which would allow 
the utilization of a wider range of species than is 
currently possible and allow a streamlined and efficient 
production of shuttle blocks. 

A second major constraint experienced in the perf orll8Dce 
of lOOll shuttl~• is the prevailing low quality of related 
hardware (in particular of the steel-tongues, 
tongue-springs and steel tips) contributing to the 
reduced serviceable life of shuttles and frequent hold-up• 
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in loom operation. Main problems in this respect are: 
loose tips, aisali.,._.,t of tong\le, toncue-springs 
looei.'lg tension. Shuttle hardNare is partly manu:factured 
at the metal workshops operated. by the Him Dinh, Viet 
Tang and 8 March textile lli.lls, and partly supplied by 
metalworking workshops under the Ministry of Metallurgy. 

A third cause of defective shuttles and pirns, and their 
hi.ch rejectioa rate during wood processing is to be 
traced to the poor conditions of wood marhining cutting 
tools which are in maay cases entirely made and sharpened 
by hand, in spite of the fact that at least same of the 
wacbines in the -chine-tool workshops operated by the 
Nm Dinh, Viet Tang and 8 March textile aills, could be 
utilized for this purpose. 

The Vietmmese Govenment wishes to identify the steps to 
be taken to extend the know-bow and facilities of the 
existing UTE metal working and flAChine tool workshops to 
fulfill efficiently the delland for shuttle hardware of 
its weaving •ills and for wood processing tools of its 
shuttle 118Dufacturiog plants. 

As a result of the above, a UMIDO expert undertook a six 
week preparatory aission early in 1985. He identified 
the need for further preparatory assistance, namely, two 
one-month consultancies, one in manufacture of metal 
shuttle hardware and the other in the 11&Duf acture of 
woodworking tools, prior to UNDP and UNIDO providing the 
full technical assistance. 

II I 
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ANMll II 

JOB DESCRIPTION 

DP/VIl/80/027/11-53 

Post title Consultant for the manufacture of wooc:INorki.ng tools 

Duration l 110Dth 

Date required As soon as possible 

Duty station Hanoi and N• Dinh 

Purpose of project To verify the suitability of selected Vietnamese wood 
species and establish the require11ents oi the production 
of high quality wooden accessories for the textile 
industry such as shuttle blocks, shuttle pirns, picking 
sticks and side levers and identify further technical 
assistance needs of the Union of Textile Enterprises 
(UTE} in the fora of a detailed project document. 

Duties The consultant will be attached to the Union of Textile 
Enterprises (UTE} within the Ministry of Light Industries 
and work in close cooperation with the counterpart 
staff. In particular he will be expected to: 

Qualifications 

l. Survey the existing Ila.chine tool workshops operated 
by the ~am Dinh, Viet Tang and 8 March te."Cti!e 
ailh:; 

2. Analyse the special milling, boring and turning 
tools used in wood processing operations relating 
to the 1181lufacture of wooden shuttles and pims; 

3. Study the characteristics and aachi.ning properties 
of the tilllber species to be used; 

4. Based on this information design all the tools 
needed; 

5. Identify the appropriate raw materials and 
manufacturing alternatives for the production of 
these tools; 

6. Give detailed specifications of the production 
pr.x:esses chosen including 118Dufacturing methods; 

7. Identify the additional equipment needed, draw up 
the technical specifications and estimate the costs; 

8. Identify the areas needing further technical 
assistance and recom11e11d the assistance to be 
provided UDder the UNDP/UHIDO financed project; 

9. Prepare a technical report on the above topics; 
10. To the extent possible and in collaboration with 

the other consultant (in aanufacture of aetal 
shuttle hardware) draw up the draft project 
doeu11ent. 

Engineer or technologist with specific experience in the 
aanufactm·e of •illing, boring and turning toob. 
Experience in the manufacture of the special woodworking 
tools used in the 118Dufacture of wooden shuttles and 
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pirns highly desirable. 'l1te consultant must have 
experience in the actual production of the special 
woodworking tools needed for the machining of the wooden 
blocks into shuttles, pirns, '>ick9ng sticks and side 
levers used in the textile industry. 

Inglish or french 

Background inf onmtion: 

, . 

ID keeping wih its am to provide an increased supply of 
consumer goods ior the population, the Goven:ment places 
great emphasis oa reconstn.tctmg, rehabilitating and 
modernizing the country's textile aills as well as on 
research to e.wloit a nUllber of natural fibres. One 
aspect identified in the Countt-y Progrmme 1982-86 
(DP/GC/VIl/i.2, 30 March 1981) that is of key i.llportance 
to this progra111e is the supply of looa shuttles and 
other accessories. A total of US$ 1.000.000 over 4 years 
has been e~ked as a UNDP contribution for this 
purpose. 

Soae 230.000 shuttles (of the shuttle-change type) are 
produced annually by four shuttle plants attached to 11ain 
textile mills (three in the North and one in the South) 
and operating under the Union of Textile Enterprises 
(UTE). The shuttle-blocks supplied to the shuttle plants 
are aanufactured in two plyaills l~cated respectively in 
the ~crth and South, with the Can Doun~ mill, near Hanoi, 
being responsible for the bulk of shuttle-blocks 
production as well as of picking sticks and side levers. 
The totality of pirn-change shuttles is illported at a 
rate of 50.000 to 60.000 per year. 

Although looa-shuttles, pirns and picking sticks have 
been produced in the country since 1960, a number of 
constraints l:ave devt?loped in utilizing local tillber 
species - especially in connection with the supply to the 
weaving industry of shuttles of ~ppropriate quality. 
This has affected the productivity and quality of cloth 
production and .-educed considerrlbly the life in use of 
shuttles as compared with imported ones. In fact the 
consumption of locally-11&de shuttles is of about 2.2 
piecer. per l. 000 linear meters of cloth as against 1. 7 
pieces and lQier for illported shuttles. 

Due to the non-availability of tillber species suitable 
for solid-wood shuttles, these are produced by the 
veneer-lam~nation process. Because of the exactin~ 
requirements of this partic-ular process and the 
inadeiJuacy of equipment, as well m: of the cost of 
importing ph~lic glue, the Vietnamese Government wishes 
to identify alternative processes, such as wood 
c011pression, resin impregnation, r.tc. which would allow 
the utilization of a wider range of species than is 
currently possibl~ and allow a strea11lined and efficient 
production of shuttle blocks. 
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A second major constraint experienced in the perf omance 
of loom shuttles is the prevailing low quality of related 
hardware (in particular of the steel-tongues. 
tongue-springs and steel tips) contributing to the 
reduced serviceable life of shuttles and frequent 
hold-ups in loom operation. Main proble11:1 in this 
respect are: loose tips. lli.saligiment of tc:ague. 
tongue-springs loosing tension. Shuttle hardware is 
partly 11BDufactured at the metal workshops operated by 
the N• Dinh. Viet Tang and 8 March textile aills. and 
partly . supplied by metalworking workshops under the 
Minis try of Metallurgy. 

A third cause of defective shuttles and pirns. and their 
high rejection rate during wood processing is to be 
traced to the poor conditions of wood- mchining cutting 
tools which are in 118DY cases entirely made and sharpened 
by hand, in spite of the fact that at least SOiie of the 
aachines in the machine-tool workshops operated by the 
Naa Dinh, Viet Tang and 8 March textile •ills, could be 
utilized for this purpo3e. 

The Vietnamese Governaent wishes to identify the steps to 
be taken to extend the lmmrhow and facilities of the 
existing UTE metal working and machine tool workshops to 
fulfill efficiently the demand f~r shuttle hardware of 
its weaving mills and for wood processing tools of its 
shuttle •anufacturing plants. 

As a result of the above, a b'NIDO expert undertook a six 
week preparatory mission early in 1985. He identified 
the need for further preparatory assistance, namely, two 
one-11e>nth consultancies, one in 118Dufacture of metal 
shuttle hardware and the other in the ll8Dufacture of 
woodworking tools, prior to UNDP and UNIDO providing the 
full technical assistance. 
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AMNBI III 

1. Tip diameter 20 x 32 

2. Spindle 10 x 13 x 120 

3. Flat spring 9.2 x 2 
4. Tip fastening spring diameter 10 x 9.5 

5. Weft guide I 

6. Weft guide II 

7. Pins diameter 3 

8. Screws M4 

9. Knurled nut M4 
10. Clamp for head of tongue 

11. Enamelled self-threading device. 
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ANN!X IV 

SPICDICATIOR or IQUIPilDIT tmm IR MICllANICAL DIPAJmml!S 
IR !BK lWI DIIB AND 8 MAIER MILLS 

Machines 
Specification of llllChines/ 

~pment 

Centre lathe 
Turret lathe 
Shaping machine 
Universal ailling achine 
Vertical ailling :aachine 
Bobbing llllChine 
Slotting aachine 
Grinding aachine for shafts 
Surf ace grinder 
Double-wheel grinding/polishing aachine 
Tool grinder 
Pillar drill 
Multiradial drilling machine 
Bench drill 

Machines for working plastic 
Specification of machines/ 

equipment 

Eccentric power presses 
(100 T-1, SOT-1, 25T-2, 5T-3) 

Eccentric 11BDual press 1 T 
Friction forging press 
Power ballaer 150 kgs 
Rolling aill 

Machines for heat treatllent 

Nmber 
Nall Dinh · I 8 March 

28 10 
1 

5 4 
5 1 

1 
2 1 
1 1 
l l 
1 
1 3 
1 1 
2 2 
2 2 
l 1 

Numi>er 
Na11 DfDii-- - - . 8 March 

7 
2 
l 
4 
2 

2 

---1 

Specification of aachines/ 
equipment 

,....._.-----·-=N=ullb= !!r ________ _ 

Electrode salt bath furnace 1500<>c 
Electric box type furnace 
Forging furnaces 

N• Dinh 

4 

8 March 

1 
1 
2 

Note: Electric furnaces in the 8 March factory are little used, but they have 

no control devices and their condition is very poor, so the possibility 

of uaing them in the pilot plant in Nam Dinh seems doubtful. 



- 20 -

Annex v 

ANALYSIS or COltS'l'HICfIOlf or lllTAL SBDtTLI llABDlfARI 

1. Tip 

The construction is generally correct. The necessary longitW"inal 

grooves on the shank of tin do not exist. Tolerance of dimensions 14; 

32; 7 should be changed to 14.0-0.2; 23.0-0.4; 7.0-0.l. The St5 steel 

used is inappropriate for hardening. The distance that should be 

hardened f roa the point to the tip is not marked. 

2. Spindle 10 x 13 x 120 

The construction is generally correct. There is a lack of 

essential di.aensions for the location of an axis opening and for the 

location of the ball diameter 5. Unnecessary severe dimensional 

tolerances. 

3. Flat spring 9.2 x 2 

Correct construction. Lack of 

given. Inappropriate 112.terial 50, 

percent. 

4. Tip fastening spring dia11eter 10 x 9.5 

dimensions, or wrong dimensions 

i.e. with a carbon content of 0.5 

Correct construction. Inappropriate, although acceptable type of 

11&terial 5 OHS as heat treatment is not available. 

5.&6. Weft guidea I and II 

Correct construction. 

7. Pina diameter 3 

Inappropriate, although acceptable type of material 45, as there is 

no heat treatment. 
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8. Ser.- M4 

Correct construction. Unnecessary guiding of cant on the screw 

head. It refers to the nuts used, which are inappropriate for joints in 

a shuttle. 

9. lnarled uut M4 

Correct construction, but the nut is not appropriate for operation 

in a shuttle. 

10. Clamp for head of tongue 

Correct construction 

11. Bnmlelled self-threading device. 

No full technical documentation. 

the JIOIDent. 

This element is not produced at 
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Annex YI 

1. Tip diaaeter 20 x 32 

The technology used, which is given in the following table, is generally 

correct, al though it is highly •terial consr111ing and does not ensure a high 

productivity. Difference in hardness of heads of tips are significant, but 
acceptable. 

'oi:·~ra- Treat- · Descriptioq of operation/treatme."lt 
0tion 11ent 
No. No. 

1 . Final turning of erepare<i material 
2 'Riveting 

l Heating 

2 Riveting 

3 ' Turning of bead of tie 
4 Hardening 

1 ; Heating 

2 'Cooling 

Equipment 

' Lathe 

Forging 
furnace 
Friction 
spindle 
press 
Lathe 

Forging 
furnace 
WatE'r tank 

Accessories . 

Die 
Template 

Cooling 
device 

The technology can assure an appropriate quality of tip, if the 

construction and technological requirements are observed. 
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~ Treat1Description of operation/treat.ent 
!~ion · aent I 
:No. No. . 

i 
I 

:1 
! 
' 
!2 
;3 
I 

: 

4 

5 

l 

2 

l 

2 

1 

2 

3 
4 

1 
2 
3 
4 

1 

2 

A. Bead of tongue 
Rolling of square bar from round 
b· n-, dillension of cross section of 
spindle bar: 10.. 
Planing/•illing of bar to obtain 
dillension 13 
Parting of bar according to head 
diaensions 

Drilling 
Drilling diameter 8 drill 
Canting diameter 8 drill 
Drilling dia11eter 3 drill 
Drilling diaaeter 8 drill froa 
front of head 

Milling of cavity for a ball 

B. Tongue of spindle 
Final turning 

Milling of a flat place of locking 
lip .. 
C. Locking lip of s~indle 
Die shearing 

Trimming 
D. Assel1bling 
Clamping of tongue in a head 

Hard s·.lldering (brass like) 
Soldering of tongue of spindle 
with head 

Soldering of locking lip of 
spindle 
Blacking 
Ball clamping 

Equipment 

Rolling 
llill 

Planer/ 
' ailler 
I Miller/ 

Circular 
saw 
Driller 

Vertical 
milling 
11&chine 

Milling 
Machine 
Milling 
machine 

Eccentric 
press 
Manual 

Eccentric 
press 

Manual 

Manual 

A 
~ ccessories 1 

Fastening 
device 

Blanking 
Die 

Cutting 
tool 

Locking 
Lip sol­
dering 
device 

Generally, the technology is correct and well-adapted for the existing 

machines. 

Lack of appropriate raw material causes increased labour costs and 

lengthening of the process. 
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3. Flat spring 9.2 x 2 

Openi'"i l'reat- ' Description of operation/treatllent 
tion 1 .ent 

I 
No. l No. 

l 
2 
3 

:4 

I 
i 
! l 
j 

i2 
I 
I 

i 1 

·2 
I 

I Shearing the length of metal sheet 
I Shearing the width 

Bending 

Heating 

I Bending and groove making 
hardening 

I Heating 
' l 
j Cooling in oil 
I 

I
I Equipment 1

11 

Accessories 

I I 
j Cutter /shear 
i Shear press 
I 
I r . i orging 
'I furnace 

Manual 
! 
' Forging 

furnace 

Bending 
! device 

I 
I 

Wrong technological process. Lack of appropriate 11aterial: strip with 

natural (non sharp) edges, causing increased labour costs, a longer 

manufacturing process and higher forsprings tendency to crack (formation of 

notches when shearing, lade of trU.ing). Hot bending by heating in a forging 

furnace can lead to surface decarbonization in spite of the carbon monoxide 

atmosphere. 

The same situation appears when hardening. Heating temperature of 

springs to be treated is adjusted by guessing, solely on the basis of change 

in colour. 

Lack of process control leads to wrong structure of material which 

causes cracking of springs. 

Lack of tempering after hardening and no quenching stress relief give 

the same results. 

·fhe process should be changed. 

4. Tip faatening •Pring diameter 10 x 9.5 

The technology adapted is correct and appropriate for the existing set 

of machines; the coiling and cutting of springs is carried out by means of 

special equipment. 
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5+6. Weft guides I and II 

Correct teclmology, well-adapted for the existing set of machines. 

pPeration : Description of operation/treatllent i Equipment 
!No. ; I 

Accessories ~ 

;l j Cutting the length ! Eccentric press 
1

2 : Bending j lccentric press 
3 ! Blacking 

I 

cut-off die : 
bending die ; 

' 

7. Pina dia11eter 3 

Adapted teclmology: cutting the wire by :means of an eccentric press, 

removing burr manually and blacking is not correct. 

The process is labour-consuming because of the manual removal of burr; 

the cant is not guided. This causes difficulties when fitting pins into 

shuttle bodies. 

8. &9. Screw M4, Knurled nuts t.14 

ScrE~ and nuts are bought from factcries spef'.:ializing in such products 

and their quality is good. 

Sometimes, scr~ and nuts are J1Bchined on lathes. Own production is 

ineffective because the existing set of machines is not designed for batch 

production of such small elements. 

Note: the construction of nuts is not appropriate for the requirements 

of shuttle operation because the screw/nut joint is not protected against 

loosening caused by vibrations. 
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10. Cl~ for bead of t~ 

DDll!!l'llll:-1 Treat- . Description of operation/treablent 
:tion ment 
,No. No. 

:1 

1 

2 

4 

Shearing metal sheet into strips 
Die shearing of shape 

Pressing 
: Bending I 

U-bending II 

Blacking 

Correct process. 

11. lnar :lled self-threading device 

Equipment Accessories 

Shear/cutter . 
; Eccentric : Blanking 

press die 

Eccentric 
press 
Eccentric 
press 

Press for­
aing die 
Press for­
ming die 

This component has not yet been manufactured locally. 

froa China and India. 

It was imported 
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Annex VII 

1. Tip dimeter 20 x 32 

Introduce tolerances. as follONB: 14-0.2, 32-0.4, 7-0.l 

Mark the hardening area (Hardening the whole length of tip heed is 
in..,..issible as it causes cracld.ng at the connection of the bead with 
the shank). 

1•3 . ., 

Introduce longitudinal grooves fol"lled by a press to ensure proper 

llOUDting of a tip on a shuttle, to remove any air that may have been 

compreased frOll the hole and facilitate distribution of ,1ue under the 
llOUDted tip (it is not euential but rec09ellded) • 

Al 
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a..a.e the tne of initial -.terial {St5 steel does not IUIU"8Dtee 

proper beet treatment) to steel 45. 

I.engtben the tip shuk to 20 -· and overall lencth to 34 - to 
ensure better a mounting oa a shuttle. {It is not essential but 

reo:: •ended. ) 

Chance tbe shank diameter f nm diameter 7 to diameter 8 to ensure 

better mounti.DC of a tip on shuttle and lONer labour input in the 

wmfacture of tips. {It is not euential but reci ended.) 

2. Spindle 10 x 13 x 120 

Introduce diwensioas and change tolerance accordi.D• to. the drwi.cg: 

3. Flat •Pri.DC 9.2 x 2 

Introduce dimensions according to the drawing: 

4 
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a.... -terial to 65G or 50llSA. 

4. Tip f•t.irl 8Pl'iDC 

Chance -terial to steel wire of tbe follClllfina strencth: (Ila) 

~ fram 981 to 1171 li>a (100 to 120 'lqf-.2). 

5.16. "8tt am.-. I md II 

7. PiD .u-ter 3 

Change -terial to steel wire of the follOlri.DC strength: (Ba) 

rancine fram 785 to 1171 ... (80 to 120 kU--2). 

8. Screw 1M 

Do not make a cant on a screw beat (it is not necessary) 

Use All free cutting s;,,<?el if ele11e11ts are •chined on an 

autamatic lathe or turret lathe. 

9. IDurled mat 

Change the nut construction into a self-retaining one with a 

pl88tic piece, as shown on the drawing, or use rivets inatead of nuts. 

7 
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Use All free cu.ttint st.el if ele11e11ts are producecl on an 

autcmatic lathe or a turret lathe. 

10. Chllp for bead of lane-

Use strips or sheets of steel for pressing. 

Make an engineering drawing. 

General~= 

IDtroduce marking of surface roughness (Ra)!! changing old sJllbols of 

classes, or parameter az!/ which is not essential in case of not precise 

elements of considerable roughness. 

!I As per ISO standard 468-1982, 'SurfAce roughness - Para11eters, their 

values and general rules for specifying requirements'. 
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Annex VIII 

Cll>ICI or OPTDDI MD SATISrACTORY 'llCBmLOGICAL Pll>CiSSIS 

l'OR JUM DDH Pm.JICT 

Technical conditions in Na11 Dinh, financial conditions of the project, 

and rate of production (approxillately 200.000 tips per year) do not allow the 

introduction ox .modern technologies of heading and hardening in an automatic 

or selli.-auta:aatic cycle. 

The opti.Jlum technology for the Naa Dinh project is as follows: 

pPera- ! Treat- 1 Description of ~peration/treatment : Equipment ! Accessories : 
'tion ment ! 

No. : Ho. 

1 : Turning 
l Turn a prepared material from a Turret Set of tur-· 

· diameter 12 bar lat~e ning tools 
2 ; Quality control 

l i Check the shank di8aeter Caliper 

' 
gauge 

2 ; Check the shank length Caliper 
, gauge 

3 i Check of the overall length Caliper 
: gauge 

3 : Barrel finishing Vibrating 
I device 

4 I Heading 
1 · Heat in a resistance furnac6 Heating 

mounted on a friction spindle press device 
2 : Riveting Friction Set of 

spindle dies 
press 25T 

5 : Quality control 
1 Check the height of head of tip Gauge 
2 Check th9 diE&1Deter of head of tip Gauge 

6 Turning 
1 Turning of head of tip Lathe Template 

7 Quality control 
l Check the height of head of tip Ga'4ge 
2 Check the diameter of head of tip Gauge 

8 Preaaing 
1 Forming of l~ngitudinal grco~e• Eccentric . Cutting 

diameter 8 (diameter 7) press tool 
9. Quality control 

1 · Check the ahank diameter after 
making of groove• Gauge 

---~· -------I ------r-- r-r-



- 32 -

ppera: i Treat- ~ Description of operation/treatllent 
ltion · llellt 

Equipment f Accessories i 
i 

No. No. 

10 
I 

·11 

12 

13 

1 

2 

·l 

1 

1 

Beat treablent 
Beat in-forging furnace 

Cooling in water 

Barrel finishing 
Cleaning after hardening 

Quality control 
Check the tip hardness 

Final production control 
Check that the tip conforms to the 
drawing 

Operation time: approximately 5.5 minutes. 

' 
i F . : org:uig 
· furnace 

Bell­
sbaped 
barrel 

Hardness 
tester 

The technology is satisfactory for Vietnamese conditions. 

; Hardening 
1
• plate 

Clamping 
device 

Gauges 

Add to the 

technology used uniil now barrel finishing after turning and cleaning after 

hardening. Also .introduce control operations. 

Former operation time: approximately 10 minutes. 

Necessary machines and equipment: 

(a) For opti.mull technology: 

turret lathe admitting diameter 12 .. bars. 

resistance furnace for heating of prepared material. 

vibratory device 125 1 for removing burrs. 

bell-ahav'ld device 50 1 for cleaning and removing burrs. 

longitudinal grooves making for 25 T press. 

(b) For satisfactory technology 

vibratory device for removing burrs. 
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2. Spindle 10 x 13 x 120 

No change in the technology is needed but the following reservations 

-t be noted: 

Use appropriate initial :materials for spindle elet1e11ts: dia11eter 

10 of ST5 quality for a tongue (13 or 10xl3 drawn bar of ST5 quality for 

head of tongue 3 x 18 steel strip of ST2S quality for locking lip). 

Introduce barrel finishing of ~ head of tongue in a vibratory 

device after 11achining. 

Introduce barrel finishing of a locking lip after die shearing; 

use a vibratory device. 

Introduce inter-operation quality control; use gauges; 

Introduce final quality control. 

Necessary :machines and equipment 

Vibrating device 100 l for removing burrs. 

Operation time: approximately 25 minutes. 

3. Flat spring 9 x 2 

The optimllll and satisfactory technologies differ only in using a new 

eccentric press instead of the existing 25 T eccentric press. 

Initial material: steel strip 

non-soft annealed (raw) condition. 

9x2 of 50HS quality in the soft or 

In the latter case - the strip should be 

annealed for protection against decarbonization. 
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"No. , No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

l 

l 

1 

l 
2 

1 

2 

1 

2 

l 

1 

1 
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I Description of operation/tredbent r 

I I 

I Pressing I I Cut and bend a spring initially 
i fora a groove 
' Barrel finishing 
j Reltove burrs after cutting 

I 
I Pressing II · 
l Final bending according to drawing · 

1 Quality control 
· Check the spring shape 

Check the location and dimensions 
of grooves 

·Hardening 
Beating to 860oC; protect 
against decarbonization by means 
of cast iron fillings or charcoal 
Cooling in oil 
Tempering, HRC 460-500 
Soaking in a temperature of 300°c 

Cooling in the open 
Quality control 
Check the spring hardness 

Barrel finishing 
Cleaning of tarnish after heat 
treataent 
Final quality control 
Check that the spring conforms to 
the drawing. 

Operation ti•e: approximately 1 minute. 

Necessary machines and equipment: 

(a) For optillWI technology 

Eccentric press with a set of accessories 

Equipment I Accessor7.es I 
I : 
, I 

.lccentric i Die 
press 

Vibrating 
dc!vice 

Eccentric 
press 

Gauge 

·Gauge 

Electric 
box-type 
furnace 
Oil tank 

Tempering 
furnace 

Hardness 
tester 

Bell-shaped 
barrel 

Gauges 

Electric box-type hardening furnace 400 x 400 x 600 !or 

temperatures up to lOOo0c. 

Electric soaking furnace fur tempering, diameter 500, for 

temperatures up to 650"C 

Vibrating device 100 1, for removing burrs 

8ell-ahaped barrel 50 1, for cleaning 

Oil tank, approximate one cubic Peter, with coil water cooling (to 

be manufactured locally) 
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(b} For satisfactory technology 

Set of accessories (dies} for eccentric press 25T (already being 

used in Naa Dinh} 

Hardening furnace 

Tempering furnace 

Vibrating device 

Bell shaped barrel 

Oil tank 

4. Tip fastening spring 

There is no need to change the technology being used. Switching to 

automatic coiling is unprofitable if the demand is only approximately 250.000 

pieces. 

Raw material - steel wire with a tensile strength RM of 981 MPa. 

Introduce prociuction control operations. 

5 & 6 Weft guides I and II 

There is no need to change the technology being used. 

control operations. 

Introduce quality 

7. Pin8 dia11eter 3 

(a) Optillum technology 

ppera- Treat- i Description of operation/treatment ! Equipment 
·uon ment 

Accessories l 

No. No. 

1 

2 

1 

1 
2 

Cutting 
Straighten and cut to length 

Quality control 
Check length and diameter of pin 
Check the quality of cutting 

Straighte­
ning machine 

Gauges 
Pattern 

I 

------------------------·--------------
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Opera- I Treat- : Jht.scription of operation/treatment , Equipment Accessories 1 

.tion llellt I 
I 

No. No. 

3 Barrel f inishi.ng 
i 1 Rellove burrs after cutting : Bell-shaped ; 

' 
I barrel 

4 ; Grindiag 
1 ~ Single-sided grinding of cant Grinder 

: for pins 
5 '. Quality control 

l . Check the cant 
6 Final quality control Gaile. 

Operations tiae: approxillately 0.4 minutes. 
This is a cheap technology, well-adapted for batch production, with a 

•imiaum utilization of the machines. 

This technology can be adapted if steel pins diameter 5 are used for 

spindle llOUDting instead of wooden ones of diameter 8. 

(b) Satisf'actory techn~logy 

Opera- : Treat- 1 Description of operation/treatment : iqui~nt ~ Accessories ~ 
tion : ment ! 

No. No. 

I Cutting 
1 Cut the length Eccentric 'Cut-off 

I 
press ' Die 

2 . Quality control 
1 . Check the length Gauge 

3 Barrel f inishiog 
1 · Barrel finishing for rounding Vibrating 

the edges R 0.2 + 0.4 device 
4 Quality control 

I Check the rounding 'Gauge 
5 Final quality control 

1 Check that the pin conf ol"JllS to 
the drawing Gauge 
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Using a radi.ua R 0.2 + 0.4 instead of countersunk bevel is adllissible 

for this dia.eter and negative tolerance of 0.1 to 0.2 .. of shuttle body. 

Operation tiJle: appr~xillately 0.5 ainutes. 

Necessary aachines and equipment: 

(a) For optiaull technology: 

Ha er-type straightening aachine for wire, ll8X diaaeter 6 

Grinder for pins, ll&Xi.aua diaaeter 6 

Bell-shapred device for tri.Jming 

(b) For satisfactory technology: 

Vibrating device for removing burrs, 100 1 

8.&9. Screws M4, Knurled nuts M4 

It is recomle!lded to stop the production of screws and nuts and replace 

thea with rivets. In such a case, rivets and a radial riveter 1- riveting 

diameter 3 rivets in shuttles should be bought. 

If screws and nuts are used, it is recomended to buy them from 

factories speciali~ir.g in such products. 

10. Clamp for head tongue 

There is no need to change the technology, but only to remove the burrs 

after die shearing {tril8ing operation) by means of a vibrating device, and to 

introduce quality control operations using gauges. 

Initial material: strip of steel for press forming. 

Machines neceassry for satisfactory technology: 

Vibrating device 100 1 for trimming. 
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ll. inaaelled self-threading device {process based on Chinese design). 

Initial :material: drawn bar diaeter 10, quality All (free-cutting 

steel. 

Generally speaking, the opti.mull technology would be to use a set of 

aut011atic ~athes with threading heads and chasing devices and one operator for 

each two lathes. Because only one autamatic lathe is needed it is 

uaprofitable, 

correspondingly. 

being toO expensive and not 

(a) Optimllll technology: 

increasing productivity 

Opera- ' Treat- : Description of operation/treatment . Equipment Accessories 
tion · ment 
No. No. 

1 

2 

3 

4 

5 

6 

7 

1 
2 
3 
4 
5 
6 
7 

l 

1 
2 

l 

1 

2 

3 

1 

1 

Turning 
Facing 
Cross-turning of cavities 3.5/2x0.5 
Straight turning diameter 8 x 17.5 
Threading MlO x !O 
Drill along the axis diameter 4 
Cavity at front, radius Rl 
Cutting off 
Qua~ity control 
Check the self-threading device 
dimensions after turning 
Drilling 

Make drill diameter 2.5 
Cavity with diameter 2.5 drill, 
radius Rl 
Quality control 
Check the diameter 2.5 drill 
Milling 
Milling of grooves 1.5 x 2.5 
(20 off at a time) 
Milling of cavities 1.2 x 17.5, 
through, to diameter 4 
Milling of 1.2 cavity at an angle 
of 450 
Quality control 
Check the cavity's width 
Barrel finishing 
Removing burrs 

Turret lathe 

Gauges 
Bench drill Fastening 

device 

Gauges 

Fastening 
device 
Fastening 
device 
Fastening 
device 

Gauges 

Vibrating 
device 

--------------------------------------------
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Opera- Treat- Description of operation/treatment Equipment Accessories 
ti on aent 
Ro. No. 

8 ' Quality control ; 

r I 1 . Check the edge rounding and ! I thread blunting i Pattern 
'9 I Enamel painting 

l I i.mersion painting with emmel 
I (protect the thread) 

2 ~ soaking in box-type furnace I box 
i 
! I ! furna<.."e 
;10 

! l 
j Final quality control 

! i Check that the self-threading gauges I 
: device conforms to the drawing · patterns 

Necessary machines and equipaent: 

turret lathe diameter 12 with complete tooling 

universal milling machine diameter 25 complete with tooling 

vibrating unit for trimling 

drill ,.Hg (designed and produced locally) 

Til!e of •illing (for a production of at least 2000 pieces) 

approxi11ately 3.5 minutes, which gives, for 95,000 pieces approximately 5550 

hours. 

Working two-shifts only gives 4896 hours (306xl6). 

AssUJ1ing that the efficiency factor is 0.8, we obtain an actual 

available working time of 3916 hours. It is not enough f~r producing the 

whole quantity with one milling machine. However, we expect that 

self-threading devices installed on shuttles that have broken down could be 

retrieved and used on another (new} shuttle. 

Total operation time: ~pproxi.mately 8 minutes. 

(b) Satisfactory version: 

Based on observations and discussions, it was noted that self-threading 

devices are used only in the 8 March mill (about 40.000 pieces) while in th~ 

Nam Dinh mill porcelain eyes are used instead of self-threading devices. This 

solution has been used long in Europe, and it causes only a sl10 ht difficulty 

at weft passing during the replacement of a shuttl~ 
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This tecbuology should also be adopted in the 8 March aill and to 

abandon self-threading devices. 

calculation of necessary nmber of turret lathes: 

Time for preparing the -terial for the tip: 1.5 •inutes. 

Number of pieces: 200.000 per year 

Time for 98Duf acturing self-threading device: 3. 5 minutes 

Number :>f pieces: 47.500 per year (if used twice) 

T~t.al operation tiae: 7710 hours 

Actual available working tiae at one lathe: 3916 hours (306xl6x0.8) 

Necessary: two turret lathes accepting bars with a ~iameter of 12 -· 

Note: Because of a large-batch production of aetal shuttle hardware, 

inter-operation and final quality control should be carried out on a 

statistical basis. 

It is recOBllleDded to work out technical specifications of acceptance. 

The final quality control should be carried out according to these 

specifications. 



ANNEX IX 

SPECIFICATION OF INITIAL MATBRIALS FOR MITAL Sl"JTTLB HARDWARB 

- p;;;:~11~---~~-----1~~:.1--~--i-Diiieiloi0ii0" ___ 1~~~~====~~~~~~~~;===~~~~~~=~=~=t~~~;~~;===~~~~~==~=~=~~~~~~~;= 
--1-...:.-iiP-ci1aii8t•.-----~--'rofiedbar~--~"1:r--,~45"~~--~::ei:I~::---;45--~------1105o:eo----~c45---------~1861-----

20 x 32 ; H-84019 ! I I I 1970 
---------------------------------··------------------···-~--··-----------------------~------------+-----------+-------------.----------
2 Spindle 10-13xl20 .drawn bar 10 x 13 I j I · ' 

- bead of toncue I 13 ST 5 __ eH:?g__ ! BCTkn2 I 380 S'l'60-2 I 17100 
--------------------~--------------~-------------- H-84020 i 197i 1968 
- toncue rolled bar · Di8118ter 10 
--------------------,--------------~-----------------------··---- --··· ---------·-
- lockinc lip cold-rolled 3 x 14 ST 2 BOT2kn2 ! 

USt~4-2 
strip 

--------------------------~--------------------------- .. ·--------------·-----------------------· .. ------···----------·----------------------·--
3 Flat aprinc 9.2 x 2 cold-rolled 9 x 2 

.strip with 
natural edl(ea 

50 HS 
or 
65G 

__ eH:?;L 
H-84032 

50 x CA 
or 

65 r 

14959-89 ln48 8S 970-~5 

-------------------------------------------------------------------------------------------------~-------------------------------------· 
4 Tip faaleninl aprinl drawn bar Diameter 1.75 mediUll c~rbon __ eH:~Q __ 

. di1111eter lOx 9. 5 ateel M-80028 
Rll=981 Mf'a 

•ediu.- 2771-19157 
carbon ateel 
Rll=981 MPa 

.. dlw.- 177 
carbon •teel 1971 
RM=981 MPa 

I ,.. ... 



F~s-===~~ii=~~ii~!=i=i=;;::~~;~=~~~==~:::=i=:~~~i~~=i~~::::::::~~::::::::::~~;~5:~t:::::::i~::::~:::i~~~~~~:::~::::::~ii::::~~i:i2:c 
. · : -ii-e4ch ir · . l 9'70 I I • : ' 

--7-----p1n;;-di&;;\;r-3----or&;;;-bar-------··-11;;ei;r-----M8diU.:c&rbon---::ei:io::-;;d1u.:c;;bon~211i=iii51--··--;ed1u.~c•::bon 177----~ 
3hll ' •teel M-80028 •teel •teel ;1971 

ffa=9Bl MPa .• -eH:1~-- Rw.=981 MPa 1050-60 ffa=981 MP• 16&1 
or 45 H-84019 or 45 or C45 lY70 

------------------------------------------------------------------------------------· ---------------------------------·~-------..,-------~ 
8 Screwa M4 Drawn bar Di&Mter 

9 J(nurled nut M4 

All 

or 
ST5 

__ f!fi:1~-- Al2 1414-64 10820 °l6tH 
H··84026 1970 I 

-------------------------------------------------------------__ eH:72 __ BCT5cn2 380 St50-2 17100 t; 
H 84020 1971 19ti6 

--------------------- .... ---- -~ - - -------------------------------------------~------------------- ....... -· ·---------------------------------------
10 Cl&llP for head 

uf toniue 
cold·-rul 1 ed 
at rip 

1. 25 )( 15 •leel •trip 
for preaa1in11 
or 
St2S 

__ eH:73 __ •teel •trip 503-701 
H-92327 f'or prem• in• 

__ et1:1a__ ecT2kn2 
H-84020 

380 
1971 

•teel •trip 2623-71 
for pre••inl Bl•tt l 

USt34 .. 2 17100 
1966 

------------------------~-----------··-----------------------------------------------------------··-~------------------------------------
11 Enue lled ae lt'­

t hread inC device 
druwn bar Dia11eter 10 A 11 

or 
St5 

__ et1:n __ A i2 
H-84020 

__ et1:1a__ BCT2kn2 
H-84020 

1414-64 

380 
1971 

10820 

St60-2 

16&1 
1970 

17100 
1966 
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Annex I 

. .._. ; Speci:f'icaticm 1~tit7 

I 
l · Turret lathe dia11eter 12 !2 
2 Electric box furnace ll&X. lOOO<>c, 

challber dimensions 400x400x600 ·1 
3 Pit furnace for tapering llBXiaum 

650oC, diameter 500 .1 
4 Universal ailling aachine, spindle 

diameter 25, with complete tooling for 
aachining self-threading devices l 

5 Wire straightener, llBXi ... diameter 6, 
ba.aer type l 

6 Grinder for canting of steel pins 1 
7 Vibrating device, 100 1, for removing 

burrs 1 
8 Bell-shaped barrel with adjustable axis 

for removal of burrs, 50 l 1 
9 Eccentric press with coaplet~ accessories 

for 11&Dufacturing flat springs 1 
10 Electric resistance heating systea for 

heating tips before forging on friction 
forging press l 

11 Making of grooves at shank tip 1 
1.Z Di8llODd indenter of Rockwell hardness 

tester {Polish product) l 
13 Tensile testing aachine 1 
14 Steeloscopc {for spectroscopic analysis 

of steel) 1 
15 Unit for quantitative anal)'llis of carbon 

and aulphur in cast-iron and steel, pro-
. vided with Mars' pipe furnace {to deter11ine 

the carbon and sulphur content of the · 
steel) 1 

16 Radial rivete~ for riveting dia11eter 3 
rivets on a shuttle 1 

Total aachines 
Spare parts and tools 10~ 
Transport 12.5~ 

Total 

f 1Jait ! Total I 
I • I 

: pn.ce 1JS$i •alue USS 
I ' 

i 
; 12.000 . 24.000 

10.000 

; 10.000 

22.000 

4.000 
5.000 

6.000 

3.000 

16.000 

6.000 
1.700 

300 
9.000 

4.000 

1.200 

6.000 

10.000 

10.000 

22.00G 

4.000 
5.000 

6.000 

3.000 

16.000 

6.000 
1.700 

300 
9.000 

4.000 

1.200 

6.000 
128.200 
12.800 
16.000 

157.000 
--------------
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Annex IA 

JllCIS$ARY MACBDIS, IQUifMBRT AID ACCISSORIIS fOR MAllOF.ACTURI 

SATISI'~ (MDDDI) YIBSIOll 

;Pas. Specif icatim Qumtity Unit Total 
price ms value ms 

'l Electric box furnace max. lOOOoC 1 10.000 10.000 
:2 Pit furnace for tempering, max. 650oC, 

diameter 500 1 10.000 10.000 
3 Vibrating device, 100 l, for removing 

burrs 1 6.000 6.000 
4 Bell-slJ.aped barrel 501, with adjustable 

axis, for removing bur=-s 1 3.000 3.000 
5 Set of press-f onaing dies for flat spring 

production, for 25 T eccentric press 1 6.000 6.000 
6 Diamond indenter of Rockwell hardness 

tester (Polish prodvct) 1 300 300 
7 Tensile testing machine 1 9.00('1 9.000 
a Radial riveter for riweting diameter 3 

rivets on a shuttle 1 6.000 6.000 
Total machines 50.300 
Spare parts and tools I~ 5.000 
Transport 12.5'.!9 6.300 

Total 61.600 
-------.-------

If this version is accepted, the technology would not be changed, and 

slight differences would ref er to trimming. The technology for 118Duf acturing 

flat springs would be changed. 

Production of screws and nuts would be stopped. 

Production of the self-threading device would be stopped, as this 

element is not necessary, because Na Dinh aill uses porcelain eyes at the 

.llOJlleDt. 

Elimination of the 11achines and equipment f roa the optillua version 

should not seriously influence the metal hardware quality, but it would 

influence productivity. 

Of all the control equipment only the tensile testing 118Chine has been 

retained. It can be used for testing the compressed wood (tensile, 

C011Pressive, shear, and bending strengtu). 



l. 

2. 

3 

- 45 -

Annex II 

Replaci.nt{ screws and nuts with rivets diameter 3. 

Replacing the wooden pin with a steel pin diameter 5, if l&llinated 

wood is used (to be considered by the Vietnamese authc;ritiesi. 

Make drills for steel elements according to the following 

instructions: 

Drill for shank of tip 

for ca11pressed wood and laminated wood 

+-or non--coapressed wood 

groove for tip fastening spring 

for non ce>11pressed wood 

for COl!lpressed wood and laminated wood 

diaaeter 6.8 -

diameter 6.5 mm 

i.d. 10.4 -
o.d. 14.0 mm 

i.d. 10.2 -
o.d. 14.0 mm 

drill for diaaeter 8 pin 

drill for di8Jleter 3 pin 

diameter 7.8 mm 

diaaeter 2.8 .. 

drill for di&11eter 5 pin di&1tP,ter 4.8 11111 

(if wooden pins di&11eter 8 are replaced by steel ones diameter 5). 

o.d 
i..d 

i.d. - inner di·a meter 
o.d. - outer diameter 
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Annex XII 

GENERAL REQUIRBMEN'i's (MACHINES. EQUIPMENT, ACCESSORIES) FOR THE 

PRODUCTION or SllUT'l'LES. PICKING STICKS, FOR PRODUCTION AND 

MAIN'l"ENAM2 OF TOOLS. AND FOR PRODUCTION OF MITAL HARDWARE 
OPTDOI VERSION 

'Poe.' Specification • Quantity I Unit I Total ~ 
price US$; value oss: 

'l 

A. Machines and equipment for producing 
CQJg>ressed wood 

5-daylight hydraulic press 800x800. 
capacitv 630 T. for pressing tilllher for 
shuttles · 1 

2 Device for semi-automatic control of 
kiln drying process (sillilar to 
"Lignomat". produced by Reluthena AG 
CH-4055 Basel) 2 

3 Manual electrode hygrometer 2 
4 Brinell hardness tester 1 

8. Machines and equipment for shuttle 
;aanuf acturing 

5 Four-sided planer, 5-spindle, with one 
spindle inclinable (also for Group A) l 

6 Router, 18.000 rpa 1 
7 Double-sided oscillating mortising 

11achine (si•ilar to Helma-Holland 
model HL120PB) 1 

8 Horizontal milling machine with hori­
zontally and vertically sliding plate 
for making cut-outs on shuttles •in. 
9000 rp11 (similar to H. Reinhard AG, 
Switzerland, Model WSF-H) l 

9 Horizontal band sander 2 
10 · Double sided sanding polishing machine 2 
11 Multi-spindle boring machine with 

3-spindle exchangeable head for drills for 
spindle and spring assembly (similar 
to Mayer, i'RG, model MBBFQ) 1 

12 Radial riveter for riveting in a shuttle 
rivets diameter 3 and diameter 4 l 
C. Machi!},g_for__product.iQ!!_!n9-!!!.i~ 

nance Qf_tools 
13 Semi-automatic grinder for circular saws 1 
14 Universal tool grinder with tooling 

(similar to Vollmer, FRG, model for 
dry & wet grinding, spiral grinding 
and with a dividing head). 2 

15 Bench centre device for static balance 
tea ting 1 

: 200. 000 lOO. 000 

5.000 
500 

-1.000 

50.000 
20.000 

12.000 

15.000 
1.200 
2.000 

7.000 

6.000 

8.000 

22.000 

1.000 

10.000 
1.000 
-1.000 

50.000 
20.000 

12.000 

15.000 
2.400 
4.000 

7.000 

6.000 

8.000 

44.000 

1.000 

-----------------------------··------------------
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Poe.! Specificaticm Quatity ' Unit I Total 
. price mt! value mt · 

~ D. Machines for producing picking sticks,i 
i side levers, and slv;s 

16 ! Thicknessing -chine (also for Group B) 1 
17 : Spindle 110Ulder with feeding device 

! (also for Group B) 1 
1 I. Machines and egui.-nt for 11etal 

~huttle hardware production 
18 Electric box furnace, llBX. 1300oC, 

: challber dillf!Mions 400 x 400 x 600 1 
19 Pit furnace for tempering 118X. 650oC, 

: diameter 500 1 
20 Unive::"Sal ailling 11achine with table and 

movable head, and tooliI!g for proouction 
of self-threading device (including 
tools 1 

21 Ballmer-type wire straightener 1 
22 Grinder for canting of pins 1 
23 Vibrating device for removing burrs l 
24 Bell-shaped barrel, 50 1, with adjus-

table axis, for removing burrs 1 
25 Eccentric press with set of accessories 

for 11BDuf acturing flat springs 1 
26 . Electric resistance furnace for heating 

~ips before forging by means of a 
friction forging press 1 

27 Tool for making grl)()ves on tip Ghank l 
28 Diamond indenter of Rockwell hardness 

tester (Polish product) l 
29 Tensile testing machine (also for 

Group A) 1 
30 Steeloscope (for spectroscopic &:ilalysis 

of steel) 1 
31 Unit for quantitativ~ analysis of 

carbon and sulphur in cast iron and 
steel, with Mars' pipe furnace, to 
detenaine the carbon and sulphur 
content of the steel 1 

Total 11achines 
Spare parts and tools 10' 
Transport 

Total 

l I 

4.000 

5.000 

12.000 

10.000 

25.000 
4.000 
5.000 
6.000 

3.000 

16.000 

6.000 
1.700 

300 

9.000 

4.000 

1.200 

4.000 

5.000 

12.000 

10.000 

25.000 
4.000 
5.000 
6.000 

3.00J 

16.000 

6.000 
1. 700 

300 

9.000 

4.000 

1.200 
496.600 

49.600 
62.000 

608.200 

~~: The set of machines for hardening ensures the possibility of 

hardening of carbon and alloy tool steel, but not high-speed steel. 

All machines will be provideJ without pneUll8tic systems, since 

the plant has no compressors. 

All machines will be provided with overload switches and 

tropically insulated J10tors. 
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Precalculation of press size 

It is assm.ed, that 400.000 pieces C#f timber will be pressed yearly, and 

it means that at a ~ tillber utilizatioti factor for the first and second 

class, 700 to 900 cubic meters of wood will be processed, depending on density. 

Calculations have been done for two liait va;.ues of wood density, i.e. 

0.63 kg/da3 and 0. 72 kg/dll3, a.csuaing that wood will be pressed to 1.12 kg/da3. 

Required di.llensions of timber are given in the following table. 

Process stage D i • e n s i o n s (ma) 

·for density 0.72 for density 0.53 

Planing after pressing 
Pressing 
Planing before pressing 
Drying 
Cutting from balk 

40 x 53 x 340 
40 x 62 x 34\l 
62 x 62 x 340 
64 x n x 355 

.70 x 70 x 355 

40 x 53 x 340 
40 x 71 x 340 
71x7lx340 
74 x 74 x 340 
80 x 80 x 355 

Dimensions ~f press platens will be: 800 x 800 -· Bach platen ca.n 
hold 2 x 10 = 20 pieces of timber, subtracting area fo:- limit strips in the 

less advantageous case if the densi~y of initial material is lower. 

Pressing area 4216 cm2 

Pressure per timber 140 bar 

Force necessary for pressing 589 T 

Pressing t:iae: 

unloading) • 

t approximately 3.5 hours (including loading and 

Number of pressing operations daily: 4 (two shifts) 

Press utilization factor 0.8 

Number of working days per year 306 

Number of openings 100.000 

306x0.8x4x2o= 5.1 

630 T, 5 daylight press can be accepted. 

The remaining 11&chines for wood treatment are not fully loaded so th•·y 

do not require any calculations. 
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Annex XIIA 

GENERAL RBQUIRBMBNTS (MACHINES, EQUIPHBNT, ACCESSORIES) FOR PRODtK:TION 

SllUTTLIS, PICKING STICKS, FOR PRODlK:TION AND MAIHTEHANC& OF TOOLS, 

AND FOR PRODlK:TION OF MBTAJ, SllUTTLE HARDWARE (MIHDUI VERSION) 

I Specification Quantity!Unit r Total 
!price tJS$ value tJS$ 

' 
'.A. Machines and equiPIM!Jlt for 2roducing 

COJll>resscd wood 
5-daylight hydraulic press 800x800. 

, capacity 630 T, for pressing tlliber for I 

shuttle!! 1 .200.000 200.000 
Seai-aut<>11a.tic device for the control 
of drying process (tmp.,hUlli.dity) 
(eg. Lignomat) 2 5.000 10.000 
Manual electrode hygrometer ·2 500 1.000 
8rinell hardness tester l 4.000 4.000 
B. Machines and equipment for shuttle 

manufacturing 
Four-sided planer, 5-spindle, with 
inclinable spindle (also for Group A) l 50.000 50.000 
Router, 18.000 rp11 1 20.000 20.000 
Double-sided 11<>rtiser l 12.000 12.000 
Horizontal milling 11achine with hori-
zontally and vertically sliding plate 
for making cut-outs on shuttles min. 
9000 rpll l 15.030 15.000 
Horizontal band sander 2 1.200 2.400 
Double sided sanding/polishing 11achine 2 2.000 4.000 
Multi-spindle boring ll&Cbine with 
3-spindle exchangeable head for drills for 
spindle and spring assalbly 1 7.000 7.000 
Radial riveter for diaaeter 3 
and diameter 4 rive•s in a shuttle l 6.000 6.000 
C. Machines for 2roduction and mainte-

nance of tools 
Seai-autOJ1Btic grinder for circular saws 1 8.000 8.000 
Universal tool grinder with tooling 2 22.000 44.000 
Bench centre device for static balance 
testing 1 1.000 1.000 
D. Machines fo!:_Eoducing 2ickigLJticks.a. 

!ide levers.a. and ala!• 
Spindle moulder with feeding device 
(also for Group 8) 1 5.000 5.000 
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I Gumltit~ Unit I Total 
1 1 price 1JS$ I value US$ 

Pus. ' Specificatim 

B. Machines and equipment for aetal 
shuttle hardware production 

17 · Electric box furnace, max. lOOOoC, 
cb.aber diaensions 400 x 4()'l x 600 1 10.000 10.000 

18 Pit furnace for tempering max. 650oC, 
dia11eter ~o ·1 10.000 10.000 

19 Vibrating device for r-~ving burrs 1 6.000 6.000 
20 Bell-shaped barrel 1 50 l, with adjus-

table axis, for removing burrs 1 3.000 3.000 
21 Set of dies for flat spring Jl8Duf ac-

turing ( 2-of f) 1 6.000 6.000 
22 Diamond indenter of Rockwell hardness 

tester (Polish product 1 300 300 
23 Tensile testing machine (also for 

Group A) 1 9.000 9.000 
Total 11&chines 433.700 
Spare parts and tools 10=" 43.400 
Transport 54.200 

Total 532,300 
--------------

------
Note: The set of machines for hardening ensures the possibility of 

hardening of carbon and alloy tool steel but not high-speed steel. 

If the equipment should be more limited, the following machines can be 

o•~tted according the the given order of priority. 

Poe. Specification 

1 Router, 18.000 rpm 
2 Bell-shaped barrel, 50 1, with 

adjustable axis for burr removal 
3 Universal tool grinder with tooling 
4 Horizontal milling machines 

for making cut-outs on shuttle 
5 trill lathe. Leave only three-spindle 

head (US$ 3.000) which can be used with 
the existing equipment 

Machines total 
Spare parts and tools, 10% 
Transport 12.5 % 

JOuantityfUnit ! Tote.I 
· ;price US$ '.value US$ 

l 20.000 20.000 

1 3.000 3.000 
1 22.000 22.000 

1 15.000 15.000 

1 4.000 4.000 
64.000 
6.400 
8.000 

------------
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Note: If the above 11e11tioned llllCb.ines are not purchased the quality of 

production will be slightly lower. 

If the horizontal aillli.ng 118.chine and the drill lathe are not 

purchased, the rotation speed of the existing aachines should . be 

:increased to at least 3000 rpm. 
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Annex XIII 

The project proposal 

I. Developaent Objective 

To contribute towards improving the operative efficiency and 

productivity of the weaving industry in keeping with the priority assigned to 

the development of the :manufacture of clothing and other essential consmaer 

goods in the current five-year state plan (1981-1986). 

II. Immediate objectives 

1. To obtain good quality raw .material for shuttle bodies. 

2 To improve the quality of metal shuttle hardware. 

3. To obtain high quality tools for the production of wooden 

accessories for the weaving industry and particularly of shuttle 

manuf3cturing. 

4 To improv~ the quality of shuttles produced in Viet Nam. 

III. Outpuvs 

1. Output related to objective 1: 

Starting of compr~ssed wood production in pilot plant in Nam Dinh. 

2. Output related to objective 2 

Modernization of the production technology of metal shuttle 

hardware. 

3. Qutput related to objective 3: 

4. 

Starting the production of tools for wood processing in the Viet 

Tang (Thu Due:) plant, and introducing the appropriate tool maintenance 

operations in the Viet Thang and Nam Dinh plants. 

Output related_!o obj~~!!ye 4: 

Modernization of the shuttle production technology in the pilot 

~lant, based on items 1 and 3. 
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IV. Activities 

1. Activities related to output 1 

1.1 Detel'llining aost suitable ti.llber species for pressing 

1.2 Optillizi..ng the processing of logging, drying and pressing of ti.llber 

1. 3 Establishing the technical specifications of the equipaent 

necessary for starting the production. 

1.4 Purchase of as.chines and equipment. 

1.5 Installation and start-up of J1achines and equipment. 

1.6 Starting the production of co11Pressed wood (ti.llber cutting, 

drying, preparations for pressing, pressing). 

1. 7 Elaborating the technical specifications of acceptance and quality 

control procedures. 

1.8 Organizing a laboratcry for testing solid and compressed wood. 

1.9 Introducing raw material, in-process, and final quality control 

procedures. 

2. Activities related to output 2 

2.1 Establishing the technical specifications of the aodernization of 

the processing technology for metal shuttle hardware production. 

2.2 Purchase of machines and equipment 

2.3 Installing and start up of aachines and equipment. 

2.4 Introducing new technologies or modernization of those currently 

used. 

2.5 Designing and .manufacturing equipment, tools and gauges necessary 

for introducing new technologies. 

2.6 Elaborating the technical specifications of acceptance and quality 

2.7 

control procedures. 

Introducing raw material, in-process, and final quality control 

procedures. 

3. Ac~iyiti!!!_rel.§1~ to_2y~ut ~ 

3.1 Elaborating the technical specifications of the processing tools 

for the production of wooden accessories for the weaving industry. 

3.2 Establishing the technical specifications of the necessary 

equipment. 



3.3 

3.4 

3.5 

3.6 
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Purchasing the llllChines mid equipment. 

!stalling and start-up of the -ch:ines and equipment 

Starting the production of tools. 

Elaborating and introducing a system of planning and controlling 

of the maintenance of wood processing tools (giving out tools, checking 

the degree of wear, sharpening, and eventual scrapping). 

4. Activities related to output 4 

4.1 Elaborating the shuttle production technology 

4.2 Elaborating the picking stick production technology. 

4.3 Establishing the technical specification of the necessary 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

equipment. 

Purchasing the :machines and equipment. 

Installing the 11achines and equipment 

Introducing the new technologies. 

Elaborating the production 

Elaborating and introducing quality control procedures for raw 

aaterials. 

Elaborating the design of, and 11&Dufacturing of the •issing or 

poor jigs, tools and gauges. 

4.10 Preparing and :making necessary modifications to the machines and 

equipment. 

4.11 Elaborating the process, and introducing the appropriate 

protection of wooden accessories for the weaving industry against local 

prevailing weather conditions. 

4.12 Elaborating the technical control procedures. 

4.13 Introducing raw aaterial, in-process and final quality control 

procedures. 

1. Goy~t_ineu!! 

1.1 Construction of new buildings and/or modifications to existing 

buildings to suit the process and the equipment provided by the project. 

1.2 Preparing the foundations, and connections for electric wiring, 

steam, water and dust exhaust systems, according to the instructions of 

the machine and equipment suppliers. 



• 
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1.3 Providing workers, equipment and tnmspcrt for the installation 

and start up of ._mjnes and the introduction of the technologies 

1.4 Lodgings, interpreters, secretarial services and lle8DS of 

1.5 

transport for UNIDO's expatriate staff and those of subcontractors 

appointed under the project. 

Supply of basic and auxiliary raN materials necessary for the 

OP61'8tiOD of the ._m;nes during the start-up and the introduction of 

the new technologies. 

2. UNDP Inputs 

B/L 42·-00 Purchase and delivery of aacbines, equi:p11ent 

and tools, according to annex lOa 

21-00 Supervision of the installation and start-up 

of the machines provided by the project by a 

sullcor1tractor (consulting fil"JI) - 3 assemblers 

for a duration of 18 man/months 

31-00 Training of VietDS11eSe specialists in 

~lants manufacturing compressed wood, shuttles, 

metal shuttle hardware and wood processing 

tcols (total of 9 persons during one 11e>nth 

each) (froa N&11 Dinh plant) 

(a) One technician supervising the preparation 

anci drying of wood 

(b) One technician supervising the production 

of C011Pressed wood 

(c)&(d) one 118Ster workman and one foreman 

supervising the production of shuttles 

(e) one tool roe>11 technician. 

(fr<>11 Viet Tang plant) 

(f) One technician supervising the production 

of shuttles 

(g) tool room technician 

(b)&(i) two interpreters. 

US$531.000 

US$ 90.000 

US$ 70.000 
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11-50 Four experts for total duration of 19 months 

15-00 Local travel 

16-00 Utf IDO staff travel 

21-02 Subcontract for the elaboration of a 

technology for protectine shuttles against 

prevailine weather conditions, using 

•terials and equipment available in Viet Nam 

51-00 Miscellaneous and reporti.DC costs 

Grand total UNPD inputs 

YI Detailed description of inputs for each actiY~ 

1. Govenment input related to activity 1 

ms 142.500 

US$ 5.550 

US$ 5.000 

OS$ 50.000 

tJS$ 10.000 

US$ 914.050 

1.1 Preparing and despatching chosen species of wood to be tested by 

the subcontractor (RCN:ONSULT/ICPID) 

1.2 Manufacturing shuttles froa compressed wood received froa the 

subcontractor and carrying out perfor11a11ce tests. 

1.3 Insuring the supply of at least 30o.3 of the chosen species 

necessary for start-up of wachines and introduction of the technology. 

2. UNDP inputs related to activity l 

2.1 Choosing the species of wood appropriate for pressing (".!&Cried out 

under the preparatory assistance under the subcontract with 

IDD>NSULT/ICPIL) • 

2.2 Manufacturing timber suples froa compressed wood and sending them 

to Viet Nam (ditto). 

2.3 Adjust the test results 

2.4 Technical assistance during starting and running the production 

according to the new technology, carried out by: one expert in storage 

and air and kiln drying of saw wood and timber and on wood quality 

control operations before, during and after drying. 

Duration 4 months 

Place: Nam Dinh and Viet Tang 
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One expert in the selection of wood for pressing. in smring 

according to the appropriate smriDC pattern, teclmoloa and equipment 

for CCJllPressed wood production. and quality control of inputs to the 

press and of the final product. 

Duration 4 90Dths 

Place Nim Dinh. 

3. Government inputs related to activity 2 

3.1 Ensuring the supply of raw -terials and auxiliary -terials, and 

particularly •in. 200 kgs of steel of the 50llS or 65G grade, in strips 

and approxi.matei:· fiOO l of hardening oil. 

3.2 Manufacturing oil tank provided with coil water cooling. 

3.3 Provision of a design office and a draughts.an for designing 

(according to the UNIDO expert's instructions) all equipment necessary 

for production and gauges for in-process and final quality control. 

3.4 Eosurinu quick manufacturing of the above 11e11tioned metal 

equipment. 

4 UNDP inputs related to activity 2 

4.1 Technical assistance in the starting and running of the production 

according to new or illproved technologies provided by: 

One expert in bot and cold working, surfacing, heat treatllent, raw 

11aterial quality control, and in-process and final quality control, 

including introduction of metal shuttle hardware prodution, designing 

and Jl8Dufacturing of aissing tools, equipment and gauges, 

standardization of metal shuttle hardware and elaboration of technical 

specifications and quality control procedures. 

Duration 3 11<>ntbs 

Place: Naa Dinh. 

5. Government inputs related to activity 3 

5.1 Providing efficient 11achines and equipment and preparing the tool 

r0011 in Thu [111c (Viet Tang) for 118Jlufacturing wood processing tools. 

5.2 Providing the 11&terials (tool steel) necessary for starting the 

production. 
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6. UllDP igputs related to activity 3 

6.1 Technical assistance in starting the production and -intenance of 

tools, provided by: 

one expert in design, production technology and llllintenance of 

wood processing tools (including heat treatment). machines and equipment 

for treat.ent of tools, methods and organizing of quality control of 

tools, organizing of tool distribution in a factory (issuance, control 

of wear, sharpening and scrapping). 

Duration 4 _,.,tbs 

Place, Viet Thang and Naa Dinh 

7. Government inputs related to Activity 4 

7.1 

7.2 

Providing 11aterial for shuttle bodies and .eta! hardware for 

assembling for at 1€ast a three month period. 

Carrying out a modification of the circular saw for shuttles into 

a dillension saw, and increasing its speed of rotation. 

7.3 Increasing the speed of rotation of the driller for drilling the 

tip and tip fastening spring. 

7.4 Increasing the speed of rotation of the •illing 11achine for 

cutting out of shuttles. 

7.5 Providing at least 30.000 rivets diameter 3. 

7.6 Offering a design office and a draughtS118D for designiog(according 

to the expert's instructions) the necessary equipment and gauges. 

8. UNDP inputs related to activity 4 

8.1 Technical assistance on starting and running the shuttle 

production, provided by: 

one expert in technology of shuttle production and machines and 

equipment for such production, wood processing tools, methods for 

initial quality control of 11aterials used for shuttle 118Dufacturing in 

process and final quality control: including developing of a shuttle 

ma~ufacturing process, drawing up technical specifications and control • 

procedures designing and 118Dufacturing the •issint tools, equipment and 

gauges and implementing of the new technology for shuttle manufacture. 

Duration 4 aonths 

Place: Nam Dinh and Viet Tang. 




