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ABSTRACT 

'!'he project entitled "Assistance to the Dan Dan G·a.nnents Ltd.. :actor:-1" 

(sr/sTK/"7~/~cl) beg:u.1 Jn 2::: ::-T:ive:.n-:;er .!.?.,.,_. , .. nd. ended. an:; A~ril 1'1 ... ~. 

The :nain object of the :;i!'oject was to prmr:.de 3.ssistance to the !llall~emen": 

of the factory in production methods, to answer questions related to product 

C[U&lity and to provide the company with the capability to expand ~api~~y. 

The main activities of the mission were to: 

( a) Rearrange the cutting room; 

( b) Establish 3. t:-a.ining progrs.mme for opera-tors; 

( c) Reduce labour -=u!'!lo,~er and a.~senteeism; 

( d) Make production li."le changes to give smoother and more efficient 
operation; 

(e) Introduce time study and piece rate systems a~d provide training 
to i.mplement 3.lld continue these systems; 

( f) Introduce new production records to ::::-ecord ?r".ld.•.ic-!;i:n ti:nes, 
;:-odu~tivity, absenteeism 3.l'ld labour turnover; 

1 . _ine, 

(g) E:Iamine utilization of production space; 

(~) Assist management to solve production problems work flow production­
machinery, and personnel problems as these problems arose: 

(i) Train a produ~tion superrisor, two other supervisors and a trainer. 

Recommendations were made to improve plant organization, to further change 

production line sequences, to invest in new machinerJ to provide a training 

programme for staff 3.rld to institute a ·:rtial i -t~r :cntr'Jl oro~a.mme. 
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I. INTRODUCTION 

A. Project back:ground 

Dan Dan Garments Ltd. was :~::~.inrieci ir. 1 ~76. H is :nainiy ownei ~7 t:he 

St. Kitts-Nevis-Anguilla Trading 3.?lc!. De1relopmcnt Co. L·:d. (T.D.C.). D~"l Dar. 

was one of the earliest garment factories on the island. There a.re four 

clothing c~mpanies in St. Kitts with a. total of 660 employees. Labour 

intensive industries a.re attracted to St. Kitts by the J.ow labour costs. The 

average weekly salar<J in industrJ is now SEC 35 (3~out ~TJS 13). Indu~tries 

:.re 1lso ittractei cy t~e lC year ta.~ holi1ay. Durir.g the t~x-fr~e neri~~ ~he 

Go·re!'?l!llent a.Hewe the company to i)ring ma--+:erials m<i ecui!:mgnt i!'l"';o -':!le '.'.'~un-::r~r 

duty-free. 

The Government has also reserved an industrial ::\.rea in the ca.pi ta.l of 

st. Kitts. The area is next to the new deep water harbour, which is five 

minutes driving distance from the Golden Rock Airport. 

There is little ~egular outside supply to the island, a.nd the factory 

must stock three months of supplies. In general the lower the material. -,osts, ;.nc:i the 

longer the time from order to deliver/, the better the production is suited for 

the ida.nd. !n the garment industr/, material costs range from 3o% to 5o% 
of the total :.nd thus la.C:ou.r costs '!.re importo:.."lt. Thus "':his indu~try is well suited 

to thg :cla.."ld. The higher fa.s.nion ir.C.ustries, in whi,...h the production ~~r,...le time is 

ver; short, a.re naturally out of the ctUestion. But standardized products wn.:.~:i. 

a.re bought a. half a. year in advance, can be produced ver-;; profi ta.bly. 

The isle.nd garment industrJ is young a.nd there a.re •rer.i few experienced 

opera.tors. Thus training is needed. Transportation is :.ibo a. problem. Most 

of the operators in industries come from the countr.;. The bus connections are 

not too frequent, the fa.res 3.re reh-'::i•;el·r his:h. 



Although the!'e a::-e enough people 3.vailable for tr3.ining a.s operators 

the~e are no trai.~eci 9eople available for supe~vision, training, -:ruali~y 

control or work study. La.ck of such ~e~sonnel as well as the la~k of 

knowledge cf mode:n i~dus~rial production methods is the oiggest prob:em 

faced ~y garment industry in the island. Unavailability of trained perso!'l?lel 

was the ma.in reason for Dan Dan Garments Ltd. applying for techni~al 

assistance. 

B. Summa.z;r of official arrangements 

The request for technical assistance for Dan Da.n Garments Ltd. was made 

to UNIDO by the 'Jovernment of St. Ki "tts-Nevis-Anguilla on 23 June 1973. The 

candidates were requested by the 13 August 197'3. 

The let.tar of appointment ··ras signed by the expert in Vienna. on 13 :iovember 

1973 and the work at Da.n Dan Garments Ltd. started on 20 November 197'3. The 

project ended in St. Kitts, on 5 April 197?. 

The re~est from the Government of St. Ki tts--Nevis-Angllilla for a.n Expert 

in ?reduction of Garments is shown in annex I. 

C. Aims and. .o?"Oa.ls of the :iro,jed 

The ~i~s :uid goals of tte projec~ were tc provide ~3sista.nce to the ~.a.nagement 

in production methods; to answer questions related to ?roduct quality; to train 

supervisors; to help the company improve production time and product quality and to 

provide the compa.ny with the capability to expa.nd rapidly. 
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II. FINDINGS 

d.. Ma.in a.cti vi ties of the oro .iect 

The ma.in a.cti11ities of the project were to: 

( a) Rea.rra.nge the cutt ingro om ; 

systems; 

(b) Esta.blish a. training progr:.mme t·Jr ope:.~3.tors; 

(c) Reduce la.bour ~~:::-nover ~~ ab~enteei~m; 

( d.) Make production line changes for smooth a.nd efficient operation; 

(e) Introduce time stud.y a.nd piece-!'a.te systems a.nd training for these 

(f) Introduce new production records to record pr0:iurt:m times, 
3.bsenteeism an'i l:.c:m::- turno•:er; 

(g) E:ramine production space utilization; 

(h) Assist ma.na.gement to solve production problems,work f:ow, 
production-line, ma.chinerJ, and personnel problems as these problems a.rose: 

( i) Train a product:.on supervisor, two other superrisors and a. trai..."ler. 

B. Assistance :n Production 

l. I aea,rnnging the ;uttinaToom 

The cuttingroom a.rra.ngement resulted .;.n ma.ny problems such a.s missing 

parts, miscuttings, much unnecessaI"J recutting, delays in bundling etc. 

These problems led to dela.ys, a.~d often kept the sewing •.inits waiting for work. 

The following steps were taken to solve these problems: 

(a) The ma.rker making operation was moved into a ~eparate ar~a. This 
freed space and allowed for continuous spreading and cutting. In the sepa.ra.te 
space it was easier fer the person making the marker to concentrate l)n the 
work, which :iecreas~d tte oistakes; 

(b) A system to check the marker before starting to spread was instituted. 
'!"his almost totallv-soLved the problems qf missing pa.rts, wrong parts or pa.rts 
la.id unside down. To ~ve im-oortance to this checking operation, the checking 
W~D ma.de the responsibility of the cuttingroom superrisor; 

(c) The bundling operation was moved from the cutting table to a senara.te 
area. This gave more spa.ce fo-r continuous spreading a.nd cutting; 

( d) Trolleys were used to ,.e'l'loire .,,,,..+e"'i~l f,.om "'"-e cut+ing t'l'ble <1.s MO"' 

3.S "'he 'lru.ndles had ~~en cut. '!'his increased the ea.pacity of the -;outtingroorn; 
(3) The pr0c~ss of billldli~g the ~rgparati0n (zip making an~ pr~ssing) 

were merged - and the ar~a for these operations •ira.c '.Tia.de a sepa.r'.3.te "'1.lperr'.!.s0r~r 

uni+,. This 1mi t has :m?r,,ved the flow 0f work from the cu'tting'!'oom to the 
sewing uni ts. After the introduf"tion cf this unit, there ha.•:e only been minor 
:ielJ.ys :.n st,a!'ting wor~ in sewing uni to. Most of the ~utti~gr0cm rnista.kas 3.re 
::i.lso iis~ov~red :?.t -!:he ,b1111dling process ancl col"rederi before r.:aterial is 
:~orwa.rri.ed. i11t0 s~win.; '-1;-"'li ~s. 



- l!J -

ThesP. steps hav~ imp~oved the operation ~f the cuttingroom. There is, 

( :'l. th present ~tting hei~ts, markers and personnel) ?. capacity of u~ +.o 

1,700 pieces per day (9 h). This will be sufficient for the company for at 

least a.nother two years. 

2. A training or-:Jgra.mme for operators 

Th.a company e~ded rapiily dur~ the period of the pr~ject. During 

the :'i:::-st three months of 1979 42 new op~ra.tors were employed s.nd 20 left 

the company. 

There is a plan of filrther expansion, which mea.nc that during this further 

e~pa.nsior. the number of ne~ operator~ will rama.in high. 

As there are next to r.o experienced SP.wing operetcrs a-;ailable on the 

isla.~d, the factory must train the n~w operators. 

The ~ain syste~ used ~or traini~g was tc ~ave the i~dividual trainees 

in the sewing units observe the operation. This system has two disadvanta~P.s. 

It nisturbs the oper~tor who cannot concentrate en the ~ork; thus effi~iency 

is lowP.red. The ser.ond disadvantage is that the trainee makes too many 

~1stakes when begir.ning to wcrk, before finding the right work-method. w;ien 

the correct method is found, -the efficie.."lcy of the t'l'.'ainee ::-aises •re~r slcwly. 

To esta.l:llish a pr,.,per training system, which could proi!ide tr..e factory 

wi~h efficient operators~ 

(a) A separate training grottp with six single needle machines was 
formed. This kept the trainees out of the production lines, allowing the 
operatcrs in the lines to concentrate on their own work; 

(b) A more systematic training system was adopted to teach the fUture 
opera.tors the correct ma.chine operation. A t~aining manual from Manual Getan, 
Sewing Machine Operator's Tr~ining Handbook !!, wa.s used as guid.e a.nd handb·,ck 
for training. The training time is, however, too short. It is seldom even 
2 weeks (12 needed). Thus the effect of the training is m±?r.ima.1; 

(c) The trainer was taught training +,echniques, product analysis, 
production line sequencing layout techniques 3lld work study; 

(d) A training manual on each existing product group was prepared. 
Annex II shows a.n example of such a manual for corduroy jeans to help the 
trainer 3lld supervisors during the on-the-job training. 

1/ Columbia, South Carolina, Bobbin Publi~atiorsinc., 1171. 

11 I I 



3. T1~_-!lv~..rer ~d ~bsenteeism 

Labour turnover wa.s 6Q% in 1978. This high figure ;ne9.llt 3. large number 

of trainees and new opera.tors. The result was that production efficiency was 

very low. 

To reiur'e the high turnov·er: 

(a.) A record to find t~e reasons of leaving the company was begun; 

(b) Company subsidized transportation was insti"tu.ted; 

(c) A decision was ma.de to build a. canteen to provide subsidized meals 
f~r tha o~er~tors; 

(d) A separate training unit wa.s started to provide more experienced 
replacement opera.tors. 

'From JanuaI"J through ~rch of 1179 oper3.tors lef"'.: the company for 

t~e :allowing reasons: 

(a) Three oper~tors left for maternity :eave; 

(b) One opers.tor left f-:ir :i. long siGk leave; 

(c) Eleven operators who had been working with the company less than 
three months left for various reasons. Three were fired. Two were not satisfied 
wi·;h the sala!"J. One found the work too hard. Fi•re iid not ~iYe a reason f'Jr 
le&.vi!lg; 

Ed1 Two other opera.tors were fired; 

(e) Three other operators did not gi1e a reason for leaving. 

Altho~h the pe-io~ of the ':'e,..ord is ·~"rv short it shows certain patterns. 

During this period 42 new opera.tors were employed. The record shows that 

26% of these new operators left the company after a very short period of time. 

~ continuous training prog!'amme with a training time of 12 weeks would 

eliminate unsuitable operators before they start to work in the production. 

This would thus 3.Votd disturbance of the production line. 

The number of operators leaving for maternity leave is also quite high. 

So far there is no record shoWing how many of these operators return :l.rld after 

how long. The record will be continued by the production supervisor. A 

longer period of time (minimum one year) Will give a more reliable picture of 

the reasons for leaving. Then action can be taken to r:ure the problem of 

high labour turnover. 
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Company subsidized transportation was introduced in February i970, 

The majority of the operators liYe in the countrJside. The cus :-:i.tes :i.re 

comparatively high 3.?ld this seems to have an effect on their decision to stay 

with the company or not. It i~ ve-ry diffi~~lt to estimate the effect of the 

transportation costs on turnover. A longer period of study will show the importance 

of transportation costs. 
To provide a company subsidized meal a company canteen wa.s built in 

co-operation with a neighbouring company in March 1979. The food now 

available is served from a van that travels around the industrial area 

during break times. The capacity of the van seems insufficient and the 

variety cannot be the same as in a properly run canteen. 

A training group was started to train the ope:ators needed to replace 

those leaving. This method is the only way to train without disturbing 

production. The training group should be continuous both because of the 

high turnover and because of the constant production increases. An on­

the-job training programme should be instituted. Then the replaced 

oper3.tors could reach the required production time level in a shorter period 

of time. 

Absenteeism has caused a number of problems and mam.gement has been 

looking for cures. In 1978 the absenteeism was about 10%. A record of 

absenteeism was started in January 1979 for a three month perio~. From 

15 January to 15 April 1979 the absenteeism was 8.15%. 

This slight decrease is believed to be caused by the availability cf 

tra.risportation a.nd the fact that there is enough work for almost everybody. 

This creates a feeling of being needed. The pra.c+,ice of changing operators 

from one operation to another was decreased in March 1979 a.nd each opera.tor 

was given her own work place. An operation was not moved without a decision 

made by the production m~ger. The feeling of being needed increased and 

the rate of absenteeism a.mong key opera.tors became very low. 

The a .. verage of 8% absenteeism is not too high and can be considered :i.s 

normal in a.n industry mainly employing women. The main problem of absenteeism 

is that the absenteeism varies quite a lot from day to day. To show thi3 
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variation and to find a.ny underlying patterns a record was kept from 

29 January 1979 to 20 April 1980. 

Week 

1 

2 

3 
4 

5 
6 

7 
8 

9 
10 

11 

12 

Average 
per cent 
absent 

Table 1. Percentage of absentees by week 
for the period 29 Jamiar;y 1979 to 20 April 1979 

(Per cent absent) 

Monday Tuesday Wednesday 'l'hursday 

5.1 11.4 6.2 7.4 

9.9 9.7 5.9 J.4.2 

6.8 9.7 5.2 10.7 

7.7 4.46 13.2 7.2 

7.5 5.5 6.4 

8.1 9.2 8.1 15.4 

9.3 6.0 7.8 9.2 
21.0 5.2 11.67 5.5 

7.4 8.9 8.7 29.1 

13.5 6.7 4.2 8.8 

7.9 5.2 3.8 16 • .:1 

5.4 7.6 5.1 

9.; 6.8 7.3 11.3' 

The low absenteeism for Fridays is due to two naeons: 

Friday 

1.2 
3.q 

3.9 

1.1 
6.1 

3.2 
6.7 
3.0 
A.3 

3.0 

2.5 

5.2 

(a) Friday is the ~-day- and the 3alary has to be collected 
at the factory; 

(b) Friday is also a shorter work day and there is a short 
time allowed for shopping between the finishing of work and the time of 
departure of the company truck. 

The record shows that there is a high variation in the absenteeism 

from day to day. When the absenteeism is between 5% and ~ the ~ompany 

produces most efficiently. When the absenteeism is higher than ~% ~d 

especially when higher than 10%, there is a drop in production. When 

absenteeism is lower than 5% there does not seem to be enough work for 

everybody and the produ~tivity is low. 

II I 
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To avoid a drop in production ~aused by absenteeism spara operators 

:ire needed to :-eplace the absent operators. The matter was discussed in 

March 1979 a.nd a decision was made to train seven operators for this 

purpose. 

Using spare operators takes care of n~rmal absenteeism. In cases 
of very high or very low absenteeism a special production strateg;r should 

be instituted to avoid losses in production or production time. 

The record shows that there is always one day in the week where 

absenteeism is significantly higher than on the other days of the week. 

Generally this day is Thursday. To be able to handle a situation like this, 

where the mimber of spare operators cannot cover the rrumber of absent 

operators, a discussion should be held first thing in the morning to de~ide 

on the production strategy of the day. The discussion should take 

place between the production Sllpervisor, line supervisors and the produ~tion 

manager. The aim of the discussion should be to ulocate operators in 

such a way as to maximize production. 

The low absenteeism needs a special strategy. When less than 5% of 

the operators a.re absent, a similar discussion should be held to find a 

solution to retain production time. The spare operators should be used 

to help to clear bottle-necks. All the operators should be fully occupied 

with productive work. 

4. Production line arrangements 

The problems in the area of production lines (sewing and finishing) 

were mos'tly d.ue to the inbuilt inefficiency of the lines: 

(a) The lines were not rearranged when the style changed; this mea.ns 
that the amount of work of individual operators varies and there always exists 
a certain a.mount of waiting; 

(b) The lines were so small (4 to 6 operators) that most styles 
had to be passed back and forth between the same machines; this caused dis~1rba.nce 
in the work flow; 

(c) The work was done in singles, not in bundles, which meant that a 
constant work r~ythm could not be created; 
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(d) Work sequences were not defined for some products. One operator 
made the whole garment from start to finish. The indiviC.ual efficiencies were 
relativelj low; 

(e) The inefficiency of the machinery (tacking, trimming, needle 
positioning) due to age means extra work depending on the operation; 

(f) There was a dela.y in production when new work was needed for the 
lines. The practice was that the line supervisor went to collect work from 
cuttingroom. If there were ~ delays in the cutting or bundling the supervisor 
had to wait. 

To improve efficiency: 

(a) The bundling was arranged to solve the problem of waiting while 
delivering work from cuttingroom to sewing units; 

(b) Work was given to lines in bundles which contained an average 
of one hour's work. A bundle gives the operator a chance to repeat the same 
operation so often that the production speed is increased. The ef!'ect of this 
can be seen in shirt production where the hourl7 production is slowly increasing 
from d shi: . .-~s to 9 shirts; 

(c) A plan was made to distribute work evenly among individual 
operators and to make the flow of work continuous. 

For line 6 (polyester pants), a production sequence was planned in 

co-operation with the production supervisor. The production was done by six 

operators. The lack of supervisory personnel restricted the duration of the 

trial to one month. The sequences have, however, been worked out, and as 

there a.re seldom changes in the style for the line, the line can easily be 

converted to the new sequence as soon as adequate supervision is available. 

Line 4 (skirt production) was in operation in Januar; and February 1979, 
and was carried out in balanced sequences from bundles. Assistance was 

given in training of supervisors and operators, and in supervision. A 

training manual was written. Lines for shirt production were star~ed in 

February 1?79· After several trials Wi. th various operators finally a 

supervisor was found and trained to run the line in a properly sequenced 

mamner. Shirt production came into full operation at the end of March with 

five operators for khaki ahirts. The line was later rearranged for army 

shirts With eight operators. In March line 4 was converted to a jeans line. 

Each of the four jeans lines has six operators. There are four single needle 

machines and two double needle machines. After receiving material from 

special machines for sideseaming, inseaming and waistbanding these lines 

I I 11 I 
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make the zip and tl.y and r:a.rey out the pocketing operations. Several 

suggestions to p:-o".'e!'Iy sequence the jeans production wer-= )repared for 

each style. So far t~ese 3Uggestions have not been implemented. 

For a production of 750 jeans per 9 hour day, a l~ut was prepared 

(fig1.1.re I). The same layout with minor changes could be used ~or a.n.y of the 

existing jeans styles - the only changes would be in the pocketing section. 

So far the plan has not been.carried out as the extra. machuies for sideseami~, 

waistbanding and pressing have not yet arrived. 

Assembly line 

Beginning January 1979, the assembly of jeans was carried out With 

special jeans machines. To start With there were problems in balancing 

the line and the flow of work. To solve the problems: 

(a) Incentives were suggested for sideseaming, inseaming, waist­
banding and hemming and instituted for the waistbanding and hemming sections; 

(b) The flow of work •s studied and new arrangements were made so that 
the work now flows smoothly f~om one operation to another; 

( c) Means to solve the botiile-neck were discussed and a. new saf'ety 
stitch machine brought into production in March. The a.bili ty to control 
an4 allocate work was improved by increasing the number and quality of 
operators. 

Finishing line 

The fL~ishing line was rearranged to respond to increasing production. 

P..irchase of a. new bartack machine for attaching beltloops was suggested. The 

machine was brought into service in March. A layout for the line for smooth work 

flow was prepared and partly brought into practice. The work now flows continuously 

t"rom one operation to another. A separate operator was employed to make the 

preparation work for the beltloop bartacks. This solved the problem of under­

capacity of this operation. Operators were no longer allowed to change from 

one machine to another Without the permission of the production manager, and 

a spare operator for the line '"8.B named. This created the constancy needed 

to increase production. The number of trimmers was increased and a close 
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individual check made on trimming production. A.t the moment there seems to 

be a slight overcapacity in this operation. Measurement of the individual 

piece-rate would show the real individual capacity and extra persons could 

be trained for other operations. The outpu~ of final inspection was increased 

by an incentive plan that was introduced a.t -the beginning of March. 

s. Time stud..y and niece rate 

A time study system •s started and taught to the production supervisoT 

in order to analyse the work methods to improve the productivity of individual 

operations; la.y a. base for an incentive or piece~te system; and solve the 

problems of low efficiency in individual operations that are specially 

important for the now of production. 

A time study was made in the operations of side seaming (see g:z:ample, 

annex III), inseaming, waistbanding, hemming, bartack, beltloop barta.ck and 

back seam and riser. 

The side seaming showed at the beginning of February an average 

production time of 1. 5 m.~~ Study showed that the method used was good and 

improvement could only be expected ova' a longer period of time or after introduction 

of a. motivating piece-rate system. A suggestion for a. piece-rate was made ~t so 

far has not been instituted. The production time at the end of April was 1 m.p.p. 

The inseaming operation was not capable of handling the amounts produced 

by the sideseaming. A study showed that the method used by the operator was 

very time consuming and could be corrected by retraining. Also the work could 

be trinmed before the operation, tlms reducing operation time. The output 

problem was solved by using a second safety stitch machine for inseaming. 

A study of waistbanding showed that the operator could, under ideal 

conditions,complete the operation in o.~o min. The rate of work of the operator 

w.s very low and g. new operator was put on this operation. To further increase 

the output of this operation an incentive was started in March. The new 

operator and the incentive system used have decreased the output time to ; •. i:io 

min. A production time of 0.75 min per waistband may still be reached. 

The hemming of jeans (single needle machine) w. 3 studied and it showed that 

a production time of 0.88 m.p.p. could be reached. An incentive system was 

instituted in March. This solved the output problem. By the end of April the 

operator ~ttained a production time of o.88 m.p.p. (628 r;~ces per~ h). 
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The two bartack machines were not able to handle the required 3.111ount of 

400 to 500 pieces per 9 h. A time study shoved that one of the operators 

could actually, without a:ny- improvements in the method, produce 700 pieces 

in 9 h by working constantly. A more close record was kept of the operation. 

A piece-rate was suggested but so far has not been instituted. The output 

of the two bartack machines has increased to the required amount. With no 

other improvements in operation, these tw machines should be able to produce 

1,000 pieces daily. 

The two bartack machines attaching beltloop had frequent output difficulties. 

A time study showed that the open.tion could be improved. The marking of the 

beltloop position was given to a separate person. Another problem was the 

high rate of machine brealcdoms. A new machine was ordered and taken in use 

in March. A piece-rate system was suggested but so fa.r has not been instituted. 

A closer record of the operation was ~ept and the aver~ production time of 

2.9 m.p.p. from February was improved to 2.1 m.p.p. (6 beltloops). The time 

study shoved that with correct working method a production time of 1.7 min 

per 6 beltloops (317 irouPs of 6 beltloops per~ h) ma.v be rear.hen. 

There a.re three off-the-a.rm machines for attaching risers and closing 

back seams. There was with these three machines a. constant need for overtime 

work. A study showed that the time used for this operation was 3.0 min. 

The work was not handled at this operation one bundle at a time, which leads to 

a need for matching of the colours of risers before attaching them to the backs. 

The problem of constant need for overtime was solved by changing the work 

procedure. The colours were matched before the risers were matched to the backs. 

This procedure gave greater efficiency of production ·per operator and the 

need for overtime was eliminated. 

The time studies give a base to build a piece-rate or incentive system. 

To find the base for a. piece-rate system a study was carried out using well 

serviced operations with experienced operators (henaing, sideseaming, waist­

banding). 

Several pattenis for piece-rate were discussed and the incentive system 

for the jeans lines was u3ed for the individual operations as well. The 

operator is given a daily ;arget. If this target is reached the operator gets 

a certain amount per ertra produced piece for that day. 

The incentive is a vef'Y' good guarantee for a ~inimum produ~tion level. 

The disadvantage of the system is that the more the operator produces the 

less he or she will get paid per piece. 
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A study on the ~isting incentive systems :4!!'.s ma<ie an:~ :.s s:1own in ::.~1r<> 
II. The study shows tha.t the incentives were not equitable and have to be ~o~gcted. 

before t\trther systems a.re begun. 

A suggestion to make the incentives more equitable and to :.dd. a few new 

incentives is show in figure III. The principle is that a.n incrgase in 

produced pieces s!Du.ld result in a. proportionate increase in pay. As a. 

base the existing incentive for hemming was used, a.s this seems to be most 

appropriate. Table 2 shows the total incremental allowances for the various 

opera.ting lines. 

Table 2. A proposed incentive system shoWing incremental a.llo"Nances 
for different operating lines 

Increment 
Incremental per individual 

Number of Target allowance per per 100 pieces 
Line operators (pieces) piece (cents EC) (tEC) 

Shirt 8 108 30 3.75 
Jean 6 150 16 2.66 
Beltloop 6 270 1.5 c.25 
Barta.ck, inseam, 
side seam 7 400 1.0 0.14 
Final inspection 7 540 5.25 0. 75 
Waistbanding 1 550 0.72 0 .10 

The incentives that have been instituted so far show the advantages of the 

system. Where the system is used most of the output problems of individual 

operators have been satisfactorily solved. Only final inspection rates have 

not been improved by the incentive. This may be due to the low increase in 

~ compared to the other existing incentives. 

6. Production record 

Table 3 shows weekly production for the period 28 August to 11 November 

1978. Table 4 shows weekly production for the period 22 January 1979 to 

28 April 1979 • 
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Table 3. Weekly production of Dan Dan aarments Ltd. 
during the period 28 August 1978 to 11 November 197~ 

Total production time !/ 
Production time 

Pieces produced per product 
(minutes) into stock (minutes pe~ product) 

139 140 832 167 

136 460 894 154 ~ 
139 860 781 179 ~ 
162 780 1 059 154 

156 180 1 485 105 

166 080 l 991 83 

168 420 1 748 96 

169 080 l 339 126 

166 500 l 385 12C 

150 780 l 078 140 

158 620 l 530 104 

l 714 900 14 122 

!,I Production time per product (m.p.p.) is the ratio of production 

time (minutes) to produced pieces (into stock). 

~ Four-day week. 
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Table 4. Weekly production of Dan Dan Garments Ltd. 
during the period of 22 January 1179 to 28 April 1979 

Total Production time 
production time Pieces produced oer O!'oduct 

Week (mimtes) into stock (minutes per ~roduc~) 

4 212 775 1 909 111 
c; 243 840 2 264 113 . ./ 

e) 241 350 1 968 123 

1 263 880 1 807 146 

8 263 290 2 002 132 

9 224 280 1 877 119 

10 269 4.80 2 769 97 
11 283 240 2 946 :)6 

12 266 280 2 728 98 

13 267 180 2 436 110 

14 289 410 3 099 93 

15 241 770 2 394 101 '9.J' 
16 244 500 1 951 125 2..' 
17 312 990 2 675 117 

Totals 3 624. 265 32 725 

!J' Production time per product (m.p.p.) is the ratio of production 

time (minutes) to pieces produced (into stock). 

P./ Easter week. 
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A slight improvement can be seen when comparing the :: week ?eriod at 

the end of 1978 to the 14 week ?eriod at the beginning in 1979. An increase 

of 80~ in produced pieces ca.n be seen. During the same time the number of 

employees has increased by 41~. In spite of this rate of high expansio~ 

the production frequency has improved from 121 m.p.p. to 110 m.p.p. (figure I~). 

By the end of April the factory seemed to be slightly over~mployed, 

especially in the assembly line and finishing line where the production time 

per piece did not improve even if the individual operators increased their 

outpu.t. 

With the current number of operators and with another sideseaming 

machine and a second steam press the daily production will soon increase 

to 170 to :!OO pieces in '-J h. This would mean a production time per piece 

of about 70 m.p.p. 

7. Production sna.ce 

The number of employees at the end of April was 123. This meant production 

space of 28 square feet (2.6 m2) ;er sewing operator. Eighty square feet (7.4 m2) 

per operator would be needed for proper operation. This increase in production 

also requires more space for stock-rooms and packing. 

To solve this problem the management decided that 3Jl extension to the 

factory be built. The area of the ertension is 2,000 square feet (1~6 m2). 

The building was started in March and use of the new stock-room began in the 

beginning of May. The whole area is to be used for ready garments and shipping 

and the area of the old ready garments stock taken for production space. 

With this increase in space the space per sewing operator is 33 square feet 

(3 m2). 

?igure V shows a layout for the new production space which is to 

be used for bundlin~, preparation and iinal inspection. 

Before further production increases (over 750 pieces per ? h) more 

producticm space should be found and the factory floor better o·rganized. 
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8. Assistance in oroduction oroblems 

During the time of the project production was closely monitored and 

problems were discussed daily with the production manager. The problems 

included production systems as well as minor questions 1bout production 

techniques. Most of these problems could have been solved had there been a 

sufficient number of trained supervisors. 

All the training given during the project was on-the-job training. The 

supervisor for bundling and preparation was trained during Febraa.r;y 1979. 

After a few trials in the skirt a.nd shirt production a supervisor was found 

and trained for line 5. Supervisory work began in the beginning of April and 

the training was carried out during a change of style in the shirt line. 

The trainer was retrained in training techniques and in areas of product 

analysis, production line sequencing, l~out techniques and ebmentary work 

study. The production supervisor was trained in production techniques to 

solve production bottle-necks, to solve work-flow problems, to solve problems 

in individual operations, to improve work methods and to calculate incentives. 

Training was also given in product analysis and development as well as 

in sequencing production lines. 

C. Summary 

Dan Dan Garmentd Ltd., founded in 1976, has been able to show a profit 

in 1977 and 1978 after having had difficulties during its first year. 

The company now produces only ~ order and no longer produces into 

stock. The orders received have resulted in a need for rapid expansion. 
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The production costs at the moment are very low 1ue to the low labour 

costs, the use of inexpenS'i,ve materials and the use of se~ond-hane :nachinerJ 

Low production costs put the company in a good ~ompetitive position for the 

•rket. 

The styles and fittings have generally been very satisfar-tory. Few 

complaints have come back from C11stomers. Also the shipment pro~edure has 

been relatively satisfactory. 

An advantage that the com~ bas is the l 0 years' tax free period that 

the Government offers to new companies. This enables the com~ to br±ng 

:u.chinery, equipnent, material and trimmings duty-free into the country. 

The company faces the problem of improving production efficiency. Lines 

have not been properly sequenced and the company is not able to L~stitute 

sequencing. Another reason for inefficiency
0

is that the machinery is old. 

A proper piece-rate system, on-the-job training, work study and production 

engineering would improve production time. 

As the tax-free period will very soon be over, more money will be 

needed for capital investment and increasing production costs. 

The project, which lasted from 18 November 1978 to 5 May 1979, was 

designed to assist t~e company in rearranging the production for rapid 

expansion. Training has been provided in supervisory, training and work 

study techniques and for individual operators. The expert worked closely 

with the production manager of the company, and provided engineering services 

for the company. 

The company" has been able to expand its production from 1,700 pieces 

per week at the end of 1978 to 2,700 pieces per week at the end of April 

1979. The time required to manufacture a product decreased from an average 

of 121 m.p.p. to 109 m.p.p. Quality remained constant. 
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Productivity is increasing and a production rate of 3,500 pieces per week 

can ba reached. A new steam press is on order to permit this level to be 

attained. The weekly production of .3,500 pieces would mean a pMduction time 

oer. oiece ~_f. 9 3. m. P• P• 

To continue its succes:fUl. operation the com~ should use the remaining 

tax•free period to train supervisors and trainers to make work stu.dies 

engineering and maintenance improvements, to allocate sufficient produ~~ion 

space for future needs, to obtain modem machinery with tacking, needle 

positioning and trinming, and finally to improve product quality. 

I I I 
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III.. RECOICMDDATIONS 

The company is now in a veey good situation. Its fourth year of 

operation bas started vi.th increaseci production without increased_p~duction 

time or loss of quality. 

After the first year's losses the company- bas operated profitably in 1977 
and 1978. .lie the year 1979 is the fourth of the 10 tax-free years the company 

shoo ld make all possible capital investment to build the company in so that 

it can answer the challenges of the coming tazation and duties, increasing 

labour costs and the increasing market competition. 

The following reco11111endations will help achieve those goals: 

A. drga.niza.tion _ _ . _ 

To be able to ran the factory- smoothly and solve problems as they arise and 

to contimle production during disturbances (expansion, change of style, 

major absenteeism- e~c-~)_; the organization should be a.ble to ·adapt itself to• soi Ye 

these problems. A auccesful garment operation mlist __ have proper or~izatiori. and 
be adequately staffed. Two patterns of organization are possible. The 

choice will depend on the production manager. These are shown in figures 

VI and VII. 

For either organization paj:tem the required ~rsons should be selected and 

trained, the responsibilities of each position in organization should be ( 

defined, and each person made responsible for her or his ~ob. 

The very- first thing to do is to select supervisors and provide the 

basic training for them. In Basseterre, the capital of St. Kitts, there is 

a University Centre providing supervisocy training. According to the head 

of the Oniversity Centre, the Centre tries to provide courses on topics of 

use to the island. At the end of April a 12 week course for middle 1115Zl&gement 

was begun at the Oniversity Centre. Discussions with the head of the Centre 

were carried out to arrange for basic supervisory training a.t the University 

Centre. It was estimated that there would be a need of training about 10 

supervisors per 1ear in St. Kit~s. 
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Trainirur should cover: 
Industrial organiz!.ng 
Working in an organization 
Supervisory responsibilities 
Productivity 
Production planning 
Work flow bottle-necks in production 
Hiring and firing 
Pay techniques, piece-rate systems 
Wo:&.·k study 
Quality control motivation 
Law, authorities and industr;y 

To carry out a progra.me such a.s this the trni versi ty Centre would need 

technical assistance to train personnel and to provide financial support. 

This type of technical aid through O'.RIDO would. help the industry of 

the island in its development more than individual scholarships or expert 

assistance in individual enterprises. 

After such basic training the best of thus trained persons with sufficient 

industrial experience could then 'be trained a.broad for work study and 

engineering as well as special industrial techniq11es. 

The second step in building the organization is to train a sufficient number 

of spa.re operators. lfo sequenced production -::an be handled Without spa.:-e 

operators unless there is a large buffer stock for each operation. The 

spa.re operators should know all operations from a certain area of production. 

They should be under the production supervisor or production manager and the 

first task of the day should be arranging the replacement of absent operators 

'by the spare operators. The number of spare operators should be determined 

'by the average absenteeism. 

The third. step in building the organization- would be to institute ti10rk 

study and engineering operatiens. P\i:t"~re in~reases in productivity will depend 

on this work studt and engineering operations. Organization of this operation 

depends very much on the capabilities and responsibilities of the production 

manager. Presently the produC"tion manager has so many responsi"bilities 

that he cannot handle the work study. If the new production manager is 
responsible on~ for production and nas a sufficient number of 

supervisors for the normal flow of work, the work study and engineering 
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could be done by the new production manager. Supervisors or trainers could 

be used to assist in sach studies. 

The work s~ should cover: 

(a) Allalysis of products and separating the production of ea.ch 
new style into efficiently organi~ed sequences; 

(b) Jfaking la.yMQ1!1 plans and carrying them out whenever chamf:es 
in production occur (expansion of produr.tion, new machinery, new work methods, 
new styles etc.) 

( c) !faking studies of individual operations to establish a. ~ier.e-
rate; 

(d) Making studies of work methods and making plans to improve these 
in order to increase individual efficiency and to avoid loss of produdion 
time; 

(e) Studying production times for aifferent produ~t groups and for 
individual products to estimate the labour costs of products; 

(f) Monitoring production costs to be able to adjust production 
strstegies with respect to ac~ costs. The higher the !a.bour costs the 
more important this task will become; 

(g) Monitoring the efficiency of new opera.tors and production lines 
and assisting sapervi.sors to improye efficiency; 

(h) Assisting the supervisors in solVing production problems; 

(i) Carrying out work-place engineering in order to avoid bad working 
conditions. A properly engineered work place will result in higher efficiency; 

(j) Planning work methods,. especially during the introdur.tion of 
ma.chines, or new products and the teaching of these methods to supervisors 
and trainers. On-the-job training should be established. 

There will always be a need for retraining operators that have already 

been trained. Such ca.sea a.s changing style, con.-ecting wrong work methods, 

increasing individual effic.iencies, bringing new machines or work methods into 

use, a.re a few cases which require retraining to avoid production losses. 

The best alternative is to include the - on-the-job training a.a a. formal 

responsibility of a supervisor. 

Another solution would be to have separate trainers for this purpose. 

The trainers could also be used for minor work studies and in various production 

capacities. At present two trainers would be needed. 
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B. Se~enc~ nrod.uction lines and imol~mentinz 
a oiece-ra.te system 

After establishing the new personnel organization scheme, production 

should be organized into sequences. This can be done, be:fore the 

basic training for the personnel has been given, by the production man~r, 

or by another person, who is capable of handling the required work study md 

engineering work. The only way to increase efficiency is to have the whole 

production sequenced and the operators motivated with _individual piece-rates. 

The jeans production should be formed into one large jeans line. The a.ssembly 

line and finishing a.re already basically organized this w.y. As the products 

a.re well standardized.,· the needs to rearrange the line with style changes 

1«>Uld be very small. Actually only the pocketing of the jeans is ~hanged 

from style to style. A large jeans line could also be planned so that two 

or th~ee styles could be produced a.t the same time. 

The steps to be taken would be: 

(a.) To make the opera.ti~ns shorter. By repeating a short ~peraticn 
often enough efficiency is slowly increased; 

(b) To work in bundles of 10 to 20 pieces. The handling time per 
piece is shorter for bundles than for single pieces. A bundle helps to 
keep the work in order and saves the operators from the extremely time­
consuming operation of colour matching. The pieces in a. bundle WIJUld be 
kept together a.s they were when they left the bundling operation. This 
would solve the problem of missing parts; 

(c) To form a straight flow-of-work. This way it is easier to keep 
order in production and bottle-necks can be discovered as saon as they occur; 

(d) To start an individual piece-rate system. The few individual 
incentives that have been instituted show clearly that the individual output 
can be doubled compared to that for a weekly sa.la.r;r system. Individual 
piece~te is more efficient than ~group incentive; a group is only as 
effective as the slowest operator of the group. 

The argument to not adapt this production practice has been the low 

labour costs. The cheapness of labour is, however, very relative. The company 

is competing in the market with products that also come from factories with 

low labour costs. The wages on the island will slowly increase a.long with 

developing industry and tourism. Cheap labour becomes expensive if 

inefficiently used. 
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C. Investmen":s 

The tax free period should be used to train personnel, increase production 

space and to provide for future needs and provide modern machinerJ. 

The existing machinery should ·=e ~hanged into modern ma.chiner:r durin,;r 

the remaining tax-free period. 

Nev ma.chines should be bought. The 1ev machines should have needle 

positioning, and provision for automatic tacking and trimming. A ~ompressor 

is needed for the equipment operating '.ri th compressed a.ir. There a.re a. large 

variety of spe-=ialized jeans machines. The most time saving of these are the 

automatic beltloop ma.chine, the pocketing machine for attaching patch pocket 

a.nd the steaming unit for pressing jea.ns. So far it is not advisable to 

invest in these types of machines. This is particularly so when the training 

of the operators is still at a ver.r early stage. Investme.~ts into these and 

other automatic machines should be made, when the labour costs increase 

to a point where their impact cannot be decreased by changes in production 

or the work-methods. 

D. ~.uality 

To be able to better compete in the market special emphasis on the 

quality of the products should be made. Reliible quality ma.ke• it easier 

to market the products. 

The first step in establishing reliable quality is to determine the 

quality required. This can be done by applying general niles to production 

of a reauired standard. This quality standard product should be 

prepared for the production before starting production. ~e standard should 

be discussed with the tniners and supervisors and operators. Quality can 

only be obtained if all the people involved in producing the product know 

what is expected. 

A quality control system should then be instituted for each operation. 

This should be included in the responsibilities of the line supervisor. Thus 

poor work methods can be corrected and the quality level improved. The 

repairs should be made by the person who made the mistake, which is a ver'J 

effective method of teaching ~orrgct work methods. 

I II I I I 11 
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After a reliable, standard quality level has been reached it should 

be considered whether to improve the quality or not. It should be remembered 

that the quality of a product is only as good as the weakest part of the 

product. 

111 
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Annex I 

JO:B DESCRIPrION 

SI/~78/801/11-01/31.7.B 

POS'l' TITIE Expert in production of garments 

DURATION Six months 

DATE REQUIRED As soon as possible 

DUTY STATION Basseterre 

PURPOSE OF PROJECT To introduce modern methods of production, to improve 
productivity and q1.1ality of garments. 

DUTIES The expert will ad.vise the Dan Dan Garment enterprise 
and will specifically be expected to: 

QUALIFICATIONS 

1. Assist the m~ment in the production of garments 
(e.g. design patterns, cutting opett.tions, flow of 
work, time study, industrial organization etc.) in 
order to improve both productivity and q11ality. 

2. Advise the management on different sources of.' supplies 
for importing ~aw materials. 

3. Train the production mana.ger and two foremen in order 
to allow the enterprise to expand rapidly (double 
shift or new line of production). 

The expert will also be expected to prepare ~ final 
report, setting out the findings of his mission ~d his 
recommendations to the Government on tUrther action whi~h 
might be taken. 

Engineer or experienced manager in industrial organ­
ization of garment production (designing, quality 
control etc.). 

I 

I 

Ill 



BACKGROUND 
INFORMATION 
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English 

Dan Dan Garment produces mostly blue jeans and school 
uniforms from the denim and khaki imported cloth from 
the United States of America. Eighty five per cent of 
the production is exported to CARICOM countries (e%cept 
Guyana). 

The equipaent (55 full range sewing machines and one 
steam press) is both new and second hand, well maintained 
by a. wll experienced production manager (over 12 ?'d~S 
experience in Trinidad and Tobago). 

However, due to low productivity (apparently one thil'fi. 
of normal productivity) Dan Dan Garment is requestinz a 
ga.rmerJt expert for a period of su months in order to 
improve this low productivity a.s well as the quality 
for penetrating more sophisticated markets. 
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Annex II 

TRAINING MANUAL FOR CORilJROY JFANS 

Preserge fiies. 

I Attach zip ~o front pocket, attach stay to back pocket 

~-) Attach zip to top piece of pocket. \ . ~ : 

Place bundle of top pieces on machine itt' I 
table Within easy reach, With the x pitUC.. 6 

,,. I 
on top. \ .r"'- 1 

Place zips on your right hand side __ l ____ ,---::...,...--Zito>~ 
~Yt \.,.__/ f 

Pick up first zi~ and .P~~ce on table \\ti 
slide up L\ 1

-

r,n· .l 
L.. j "\ 

.]i ·1 
Pick first top piece and place it on zip 
face up and fold the edge 

Place work under pressure foot 

Sew in chain 

\ . 
1 \ 
:I 
: .. r 

The cloth is spread face to face so that the first piece in the bundle 
is the left pocket and the second piece the right. Therefore the zips 
have to be placed on table. The first one slide away from the operator; 
tae second one slide next to the operator and so on. 

2) Cut to make a bundle 

3) Attach bottom piece of pocket to zip 

Pl.ace the bundle With the top pieces on your 
right hand side With the x on top 

Pl.ace bundle of bottom pieces on your 
left hand side With the x on top 

Pick first top piece and place on table 
face up and slide next to the operator 

Pick first bottom piece, fold and place 
on top of zip, place under pressure foot 

Sew in chain, remember to form pairs 

4) Cut to make a 'bundle 

Keep the 'bundle with th9 piece marked with ~n x on top 

Tie the 'bundle 

I 11 

( 
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5) Attach stay to back pocket 

Place bundle of stays on ~nur right hand side and 'bundle of back 9or,kets 
on your left hand side, both with the x on top 

Pick up first pocket and place it on the 
table face down 

----·---Pick up first stay and place it on top of 
the pocket 

Align the edges 

Place work under pressure foot 

Sew in chain 

6) Cut to form a bundle 

7) Pass the whole 'bundle on to the next operator 

II Mark and make front pocket 

1) Mark the pocket tops 

Place the bundle of pocket tops 
on table within earsy reach with the 
:x on top 

Use pattern and chalk for marking 

Pick up first pocket and place on 
table face down 

Place the pattern on top of the 
pocket top so that the zip lays 
straight and the seam allowance is 
same all around the pocket 

Mark a sharp line for sewing 

Lay 'iece aside face up 

Pick the second pocket and continue 
through the bundle as with the first 
one 

2) Sew the front pocket 

Place the bundle of pocket tops on 
your right hand side with the x on top 

Place the bundle of pocket backs on 
your left hand side, also the x on top 

,. \ ...... ,\·.;.... 
'- -

1'-~r·\ 

I I 

-~ 
I 

1 :_, 
f . ~ \ 

1-
~! 

I 

I II I 

• 

I §;t 7_x., 
'\ 

~oc. "--~ + 4-=rs 

-
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Pick first ba::k piece and place on table face down 

Pick up first pocket top and place on top of 
back piece face down 

Align and position under pressure foot 

sew along the market line, sew in chain 

3) Cut to form a bundle 

Tie the bundle 

See that the pocket with the x comes on top 

4) Pass the· whole bundle to the next operator 

III 'lUrn front oocket, topstitch back pocket 

1) 'l'llrn front pockets 

- double needle machine 

Use scissors to help turning at corners 

Start the bundle with the pocket with x 

After turning the first pocket l~ it aside 
top piece up 

Do not mix the bundle 

After turning all pockets, tie the bundle and handle with the 
x on top 

2) Topstitr.h the back pocket mouth 

Pl.ace the bundle of back pockets on 
your left hand side with x on top 

Pick up first pocket 

'l'llrn the stay to the right side of 
pocket 

Make sure the pocket mouth is straight 

Position work under pressure foot 
face up 

Sew in chain / I 
\ 

\ 

.\~3, t 1\c.n: 
i. 

-:r ,., 

I: 
\ I. 

3) Cut to form a bundle __ 

4) Topstitch the edge of stay 

Place the bundle of back pockets on your left 
band side with x on top 

Pick up first pocket and place on table face up 

Fold the edge of stay and position work under pressure foot 

Sew in chain 

I 
------ --- ----

-~ 
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5) Cut to form a bundle 

6) Pass the back pockets to the operator creasing pockets, pass the 
front pockets to the operator attaching front pockets 

IV Attach zip and flies 

1) Attach single fly 

Place bundle of left fronts at 
easy reach (1) outside the working 
area and with the piece with x on top 

Place the bundle of single flies 
with z on top at your right hand 
side (2) 

Place zips at easy reach outside 
working area (3) 

Place double flies with x on top 
at easy reach outside working area 
(4) 

Pick up first left front and place 
on table face up 

Pick up first single fly and place 
on top of front face down 

Align the unserged edge of fly and 
the front edge of left front 

Position under pressure foot (5) 

Sew and cut thread 

2) Topstitch single fly 

Tu.rn the fly face up and see that the 
seam allowance stays under fly 

Topstitch on the fly side 

Ou.t thread 

I 

\ 

\ 

I 

'· -------- -
I ........... 

·-----...;.;!·tr': 

- \i'.. 
- •' .,_ 
..,., -l~ \ 

I '' 
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3) Attach zip 

Keep the front as by topstitching the 
s~le fly 

Pick zip and place on top of fly 
face do1111, slide nert to operator 

Place the zip so that it covers the 
previous topstitching but stays only 
on top of' f'ly (not front) 

Sew and cut thread 

4) Topstitch fly 

'1'11rn the work so that the front lies 
face down and leg next to operator 

'1'l1rn the fly so that it comes face 
up on top of the wrong side of the 
left front 

Make sure the fiy is not shoWing on 
the right side of front 

Topetitch as shown on draft 

Cut thread 

' I \ 
t 

\ 

I 
I 
I 

i 
I 

( 
! 

I 

~-
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5) !t"tach double fly 

Ta.m the work so that f:-ont is- face up 

p1ace the double fly with serged edge to the right 
under zip 

Align the edge With the edge of front 

Lift the edge of front out of 1181' and s•itch zip and double fly together 

Cu.t thread and piit piece aside 

Continue through the bandle. When finished pass the whole bundle with x 
on top to the next ~perator 

\ 

,,\ \ 
\ 
\ 

;--( \ 
\ I I __ __.CJ 

·1 
:').~'.1<'\·'1. _., 

... -~ 

V Attach rigilt front and close front 

1) Attach right front 

Take the bundle of left fronts and place 
on ea111 reach with x on top 
Place the bundle of right ·fronts in-- - - . 
lap with x on top 

Pick up first left front and place on 
table face up 

Pick up first right front and place on 
top of left front, face down 

Align 

'J\tt'n the ed.ire of left front at ny 
aside and stitch through right 
front, zip and double ny 
Cut thread 

I I I 

\ 

I 1---l: 

I 11 

• 

• 



• 

.. 

• 

- J7 -

2) Topsti tch double fly 

~ ... ' .._ 
I . -

Tum the work so that both fronts are face up and the seam allo1B?lce of 
the above seam under the right front 

Topstitch at the right front's side 

Cut thread 

/ 
\ 

3) Notch the right front 
Notch the right front at the end of zip. Notch as deep as the zip goes 
under the front _/\ 

<·1-/ ~ 
,'/ '.7~!. ,/ 

/ ' ,;(' 
I "' ,,., 

I !I 

----
., : 
' . 
~ 

' '' 

I ,_I 

I 
/ 

I 

/ 
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4) Close front 
Turn the fronts on top of each other, right front on top and face T.lP 

Align at side and aist 
Turn the e:Lcess crotch of left front on top of the righ~ front and 
close crotch 

, T 
~· .. '' 
·,\ ( 

·-----~ 

5) Topstitch crotch 
Turn the work so that both fronts are face up (as when tops~itching 
double fl.r) 
Tum the above sewn seam on top of right front 

Tosstitch; stitch a few stitches over the topstitch on left front, tum 
90 and sew two stitches, turn 90° and finish on top of the seam closing 
crotch 
Cu.t thread and put piece aside 

Continue through the whole bundle 
When finished pass the whole bundle to the operator attaching front 
pockets. Make sure the piece with x is on the top 

I 
\ 

" 

. ./"'. ' ., 
~·~ /~11 
/: '\ 

·~ : I 
><J"' ; ' 

II I 

I I I II I I 

• 

• 

11 I I I I I 
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VI Attach front 'OOckets - iouble needle machine 

Place the bandle of front pockets on 
table outside working area with x on 
top 
Place the bundle of fronts at easy reach 
with x on top 
Pick up first front and place on table 
face up 
Measure 2" from the sideseam and 
place first pocket on its place, align 
a.t •ist 

--0 !"-"" 
.','\\.\ , . . , \ . , 

··--~ 

Kake sure the slide is at the side 
of side seam lllb.en pocket zip is 
closed 
crse a. pressure foot with g11ide 

When sewing stop only at corners. 
Don't round the corners: sew, stop, 
tum the work and sew to make sharp 

~'·~~~--;~-.. ,, '• , .,,, 
;ti'&ld 111 41 \I " I' ' ' ,; . .. 

I ;, 

. ~ . . . 
,, "', corners 

Ose knee lift for lifting pressure 
foot a.nd hands for handling the work 

\" . , \ 
·~/ \I . 

~ 
I 

VII Attach riser - off the a.rm machine 

Place the bundle of ba.cks at easy reach 
with x on top 
Place the bundles of risers at machine 
table with x on top 

Pick first ba.ck and place it face 
up on the arm of the machine, hold wi-+;h left hand 

Pick up first riser and place face up in folder 
together with back 

Sew 
Pick the pair back and riser and place in folder. Sew 

Cllt thread and trim for back seaming 

Ill 

\ 
\ 
~ 

' ' 

• 

i 

-
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VIII Close back seam - off the a.rm ma.chine 

Place the bundle of backs a.t easy reach 

Pick first backs: right back with right 
hand, left back with le~ hand, face 
up 
Place backs in folder 

Sew, cut thread and check the seam. 
If seam not correct, ment illlllediatdy 

Pllt work aside face up 

When Candle finished, pass the 
vhoie bundle to the operator 
attaching back pockets 

IX Crease back pockets - band iron 

Place the bundle of back pockets on 
easy reach with x on top 

. Use the metal pattern a.s guide for 
creasing 
Pick first back pocket and place on 
table face down 
Place the pattern on centre of pocket 
so that the seam allo11mcea shoWing 
under pocket are similar a.round the 
pocket 
Fold the seam allowance on top of 
pattern with your left hand, make 
sure the pattern ioes not move 

Crease pocket hand iron in right hand, 
keep the pattern in its place with 
your left hand and fold with your left 
hand 
After creasing ptlt pocket aside face 
down. Do not mix the bundle 

After finishing the bundle, tie it, and 
pass it to the operator attaching back pockets. Make 
sure the pocket with x is on the top of the bundle 

I 11 
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X Attach back ~ockets - iouble needle machine 

Place the bundl'! of backs a.t easy reach with x on top 

Place the back pockets outside work 
area with x on top 
Pick the first back a.nd place on 
table face up 
Measure 2" from the side seam a.nd 
place the first pocket with the 
pocket mouth parallel to the riser 
seam 
Attach pocket a.nd e11t thread 

Attach the other pocket in 
symmetrical position 
Cut thread and 18\Y' piece aside face 
up 
Tfth.en finished pass the whole 'bundle 
with x on top to the operator 
pa.iring fronts and backs for side 
seaming 

I II 

&.. ~---· ! . -.-- ··1 
·~.:._~,. 

I I I 
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