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Part 1 INTRODUCTION

L1

Oblectlve
of the

aui‘nm ent

1.3
Reggrting

contacts
. _ "]

Assist the local furniturc industry in its
modcrnisation and expansion programs in view of
promoting cxport,

The assignment started in November 1969 for
an initial period of 8ix months, Subsequently, two
one-year extensions were granted by the United Nations . - g
as requestcd by the government, .

The assignment was carried out within the
framework of the Consultancy Services provided by
the Light Industries Sarvices (LIS) of the Economic |
Development Board (EDB),

I reported to LIS Ag, Director as follows :

i) Dr., Khoo Sian Wah November 1969 -
December 1969

ii) Mr, Tan Hui Boon December 1969 -
January 1970

iif) Mr, Michael Yap January 1970 -
May 1972,

The purpose of this final report is to ¢

i) Prcsent basic data and rcview the
situation of the Timber industry as
a whole (sce Part 2 & 3).

ii) Review the main problems of the
industry (see Part 4 to 7).

{ii) Describe the assistance provided
to the industry (Part 8),

Page 1



Final Report

UNIDOQ 064-0/315

iv) Describe the development projects

v)

undertaken (Part 9).

Draw conclusions from the findings
assess the work performed and
recommend follow-up actions required
(Part D)
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Part 2 BASIC DATA* ON THE TIMBER INDUSTRY

2.1

Overall The timber industry has grown rapidly

Data sincc the post-war in spite of the fact that this
country has no forest of its own,

Today, a total of over 152 firms provide
employment to some 8, 000%% representing 8. 32%
of the total industrial employment,

The total sales value for the timber industry
in 1970 reached S$183, 601 millions, an increase of
the 32% over 1968, Thc total added valuc is of
approx. 5$66 millions,

Today, thc timber industry ranks as
Singapore's fourth largest cxport-earner after
rubber, petroleum and textile,

2. 2
Saw Mill The saw mill scctor includes 98 plants with
gector a total of 3, 500 workers, Its sales value for 1970

amounted to 5$97. 466 millions, an increase of 30,7 4
over 1968, These figures, however, include re-
export of logs,

Preliminary figures for 1971 show a 10, 7%
decrease in volume of sawn timber as compared to 1970,

S0P d o0 cccsnnononaanessantanecenss Y XX K R R cSoocecesoswessen

*Data presented in this chapter refer to
establishments with 10 and more workers,
Timber Trade Statistics related to all
sizes of saw mills are shown in Anncxes A-4
to A-l2,

#% Workers include all persons engaged directly
or indirectly in the industrial activity of
cstablishments,

Pagc 3
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Plywood
& Geneer

Scctor

2.4
Furniture
ector

About 69% of the production of sawn
timber was exported to mor< than 40 countries, the
major markets being South Africa (57.869 tons),
France (27.000 tons), and UK (20, 956 tons).

This scctor consists of 8 plants with a
total of 3,683 employces, Its sales in 1970 amounted
to $$53, 290 millions, an increasc of 66% over 1968,

Approximately 79% of the total production
was cxported mainly to USA, UK, the Far East,
Middle East and Australia,

This scctor includes 30 firms* with an
employment of some 1, 560 workers, Its sales value
in 1970 was 21. 876 millions, an incrcase of 90%
over 1968, However, in 1968, a 9.2% of the total
sales was cxported overscas; in 1970 instead, the
ratio was reduced to 6,6,

Almost no standard mass-produced furniture
is exported from Singapore with the exception of a
simplc knock down chair (see Annex 1) manufactured
by Koya V >0d Industries and shipped to Holland
through INTRACO (a government >wned marketing
srganisation), S$100, 000 worth of this item was
exported in 1971 while 5$500. 000 has been set as
the salcs targcet for the current year,

L

Firms with more than 10 workmen, There are
in addition some 100 very active ""Backyard Workshop'',

Page 4
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J oinerx
ector

The products of this scctor include general
type of wiodworking, It consists of 16 plants with a
total of 1,044 workers, Its sales valuc for 1970 was
of $$56, 411 millions as compar=d to $$9, 776 millions
in 1968,

Tais dramatic growth was duc mainly to the
increase in dircct cxport sales of as much as 113%
(S$12. 234 millions in 1969, as compared to S$5, 737
millions in 1968),

No breakdown figures by product, are
available yet, However, it is presumed that this
phenomenal jump in export sales is to be credited
partly to the increase in demand for wood mouldings, **

*% \'ouldings is a term uscd locally to indicate
v..rious types of planed and moulded timber
co mponents such as : flooring board, window
ar« picture frames parts, wall panelling
el : ments, etc,

Page 5
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Part 3 REVIEW OF THE GENERAL SITUATION
THE 1 STRY

31
Difficulties
ﬂhe saw
mill, ply-
wood &
veneer
industries

3.11

3.1, 2

3.1.3

Although statistics show an overall increasc
in the sales volume of all the sectors of the timber
industry, this should not lead to undue optimiem as many
problems are looming on the industry's horison, The
most critical one is to obtain regular and prompt
supplies of large quantities of high quality logs from
the neighbouring countries economically, Traditi snally, . -
West Malaysia has met this demand with 95% of the 1og .
supply while the rest were from Indonesia, However,
Malaysia is expanding its plywood and other wodd
industry itself and this is making the supply situation
tighter, Sarawak, for example, has rccently announced
that it is devising a systom >f taxation for its timber
industry to cncourage local processing and dampcen
export of raw logs,

What is pertinent to Singaporc and for that
respect a regional point >f view, the log production in
Malaysia, principally for export, is governed largely
by a policy of land clearing for f>0d proaduction and the
growing of cash crops for cxports, Because of these
land-clearing programmes, it is cxpccted that in less
than twenty years, almost thc whole of logs sutput
will go to local timber industry.

As a rcsult of these faciors, Singaporce's
timber industry is turning to the unexploited forcsts
of Indonesia - the largest in South-East Asia - as a
potential source of supply, Indonesia with its
extensive but largcly untapped resources could become
in time the monopoly supplier >f logs to Singapore,
and may also present an unparalled opportunity for
joint co-operation in the exploitation of its forests,

In fact most of Singaporc's sawmills, plywood and
vencer companies have already or are looking for
logging conccssions in Indonesia, In 1971 there was
an increase of about 36% in the amount of logs
imported from Indonesia as compared to the previous
year (117, 007 tons in 1971 as against 73, 646 tons in
1970).
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3.2
of the
urniture

tnaultrx

3.1,.4

3, 2,1

3.2,2

3.2,3

In addition to availability in the supply of
logs, the sawn timber industry is faced with increase
in freight rates, lack of shipying space and incrcase
in bundling chargcs. Moreover the labour cost is
incrcasing and it is alrecady much higher than in the
neighbouring countries rich in raw materials,

If the sawmill, plywood veneer industrics
are to survive in the long run, the emphasis will have
t> be on upgrading >f value and improvement of

productivity, - .

As for the furniture industry, much >f its
increase in sales is to be attributed to the transient
boom in hotel construction, The furniture industry
will be heading for real trouble if proper steps arc
not taken in time., This sector of the industry has
been affected since 1967 by thc increase in the cost
of raw materials (20% to 50%) and skilled and semi-
skilled labour (30% to> 60%).

Onc of the most critical objective prablems
consists of market difficulties generated by the
phasing out of the hotel boom and the run-down >f
British forces here, Thc furniture industry is fceling
the effects >f reduction in expenditurc with the
repatriation of 30, 000 British service families,
Incidentally, it is estimated that British military
expenditure in Singapore amounted to S$350 millions
for 1970,

The irony of the situation is that the
furniturc industry cannot derive any significant
business from the tremendous amount >f activity
in thc public housing sector (which has been producing
an average 20,000 flats pcr year) because of the
deep root.d monopoly of "backyar.workshops'',

This situation has created very keen
competition among the small scale furniture
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manufacturers same of whom are aware of the
impending crisis and are considering diversification
int> the manufacturc >f standard products for the
local and/or export markets,

Whether this can be achieved or not, depcnds
on thc solution of the numerous, inherent and sbjective
problems of the furniture industry. Th. main inhcrent
problems of the furniture industry are examined in
parts 4 - 8 of this report, Some difficulties >f thc
sawmill industry are alen reviewed, The analysis i3
conductcd in the following order :

Part 4 Problems of manufacturing structurec
and management

Part 5 Lack of trainel Processing Supervisors
(see Part 6)

Part 6 Lack of spccialiscd skills and advanced
production methods (see Part 7)

Part 7 Lack »f Furniture Dcsign facilities
(sce Part 8).

Pagec 8
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Part 4 PROBLEMS OF MANUFACTURING
CTURE AND MANAGEMENT

4,1
Factorx
stem
& Handicraft
ystem

4,1,1

4.1.2

4.1.3

4.1.4

In addition to> objective problems, such as
the abscence >f marketing data, thc industry must
als> overcome some substantial shortcomings which
arc inherent to the pregent structure of the industry
iteclf,

management methods of 5ingapore's furniture
industry, in most cases, diffcr only slightly from
those of the family-type workshop, In fact the

shifting from the Handicraft Methods to the Factory
Methyds are taking place at a slow pace and, at times,
it is not fully realized that the structure of the two
systems arc fundamcntally apart,

At present, the busincss and praduction e .

The basic difficulty is ariginated by thc
absence of Division of Labour. The present
arrangecment in most plants consists in dclcgating
the complete manufacturing responsibility for cach
job to subecontracting team leaders,

The traditional ""Factory Sub-contractor"
production arrangement {8 very common in South
East Asia and consists of thc entrcpreneur assigning
jobs, on piece-rate basis, to a Sub-contractor Tcam
Leader, The Leader employs his swn group of
workers over whom the entrepreneur has nj control,
The Sub=contractor's work i8 carried out within
thc entreprencur's plant and making usc >f the
entreprencur's cquipment and materials, This
system i8 by n> means an idcal production arrange-
ment; on the other hand, it is deeply rooted and
cannot be supercecded,

The system is based >n the initiative of highly
skilled workers who carry out the fabrication of
job orders from the raw matcrial stage to complction
by making use of machinery and handwork, The

Page 9
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4. z
N!n.gement

planning and execution of fabrication methods depend
on the in~enuity of the individual worker, The workers
negotiate among themselves on how to share the usc

of machinery and other plant facilitics, Under these
circumstances the rational utiligsation of resources
cannot be achicved,

The economics of the Factory System and mass-
vrayduction cannot rest on these premises. Its basic
approach consists in Specialigation or Division of
Labour whereby jobs are broken down into individual
speration which can be performed by semi-skilled
workers,

The Factory System also calls for the transfer
of skills to machines thus decreasing the proportion
and cost >f labour requircd per unit >f output. By this
mecthod the quality and quantity of output is dependent
morec upon the machine process than on the worker,
Therefoare, a rceduction >f skilled labour and an increase
of semi-skilled workers is possible,

Accorling to the Factory System all the jobs and
aperations within each job are planned, scheduled and
controlled as a whole by the management in view of
full utilisation >f man-power, equipment and matcrials,
This in turn leads to incrcased output, higher profit
and better quality products at lower prices,

A major problem of the industry {s that old
peneration manager =owners tend to rely on intuitive
judgement and 'rule-of-thumb' practices and
procedures, Managerial function and pratices are
frequently improvised to meet problems as they
arise. Such improvised mcthods become fixed
managerial practice and re-examination and rc-
appraisal of them are seldom re-considered,

This practice may be appropriate for the
running of small, family type workshop where

Page 10
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S%d’a_rdl

4. z.z

4. 3.1

4. 3.2

management is comparatively simple, as the
worker is left larpgely to his own initiative, DBut
it is not consistent to the requirements of the
Factory System,

The industry is e¢xpericencing at its own
expcnscs that this approach cannot be adopted for
the manufacture of standard products and large
scale jobbing, which rcquire a well dcfined
>rganisation and the co->rdination >f many-fold
factors, Failurec in achieving good organisation
>f production procedures and in collecting relevant
data in connection t> actual performance >f labour
and usagc of materials have invariably resulted in
the failure >f proposed Cost Accounting Systemas,

Basic Cost Accounting is cssential to the
satisfactory operation of standard products, It
main purpose consists in accummulating and
analysis >f all the expenses (actual and estimated)
chargcable to a given unit of products for purposc
of mcasurcment and control, analysis, >r planning
of business operations,

Another difficulty which the industry has to
facc, in its cfforts towards the manufacture of
standard products, is the introduction of task
standards and the control of Labour Pcrformance
as compared to present standards, At present,
there is no furniture f‘f!orxtn Singapore using
standard »>f any kind., In addition to thc absence
of Standard set by Time Study there is also lack
>f Standards based on Past Performance, In
fact but for the firms assisted by the Tcam, no
Daily Labour Records arc gpaintained as means
of building up Past Performance Records,

This is partly due to the fact that workers
are highly suspicious in this rcspect and consider
Worker's Job Cards as a sign of mistrust on the

Pagc 1l
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part of the employers, On the other hand, employers
are hcsitant in motivating the sctting up of Standards
and related procedures, as part of an overall wage
systcm involving Incentive Schemes, devised to
stimulate workers to optimum performance,

4.3.3 A proper Wage System is cssential for the

manufacture of standard products, The prupose of
an effective compensation plan is many-fold :

i) It cmphasizcs low labour cost and
increascd production, and also determincs
a compensation level sufficiently high
to enable recruitment of suitable
personnel,

ii) It providcs for fair pay and adequate
wage differentials that compensate
for skill, training cxperience and
other requirements of each job,

ifi) It allows the payment of workers on
the basis of merit and output,

4 Unfortunatcly, this is not always apprecciated
by the parties concerncd in the industry, Itis not
fully rcaliged by thc woodworking industry. that
linc manufacture of standard products (for either
export or local market) cannot become a viable
proposition unless the basic recquirements of the
economic utilisation of labour arc fulfilled,

Page 12
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Part 5 LACK OF TRAINED PROCESSING
R

5.1

Lack of

trainin

Em%l 5.1.1 Onc: of the most serious single problem of
Singapore's Woodworking Industry had been the
lack of a specific training programme for personnel
at Processing Supervisory level, At present most
of the Processing Supervisors available in the
industry lack the right training background in woodcn
procecssing methods and above all, they lack the
appreciation of the Factory System as opposed (o
the Handicraft System,

It is very appropriate and timcely that the

Singapor : Technical Institute is offering now a
2 years full-time course for Woodworking Technician,
This initiative should contribute towards offsctting
the critical problem,

5.2

The Sgger-

visor's

Lg_e_r- 5.2.1 It can be stated that most of the difficultics

encountered by the Woodworking Team, in the coursc
of its assistance to the industry, have arised from
the lack of appropriatc contacts at factory floor level,

Larger type of industrics can afford elabhorate
organisation structure with highly qualified and highly
paid personnel, But this typc of personn:l is s.l1dom
within the reach of the amall scale industry,

5.2.2 In thc small industry the Processing Supervisor
is the backbone of the factory, Th¢ maximum
utilizsation of men, equipment and materials d:pends
mostly on his skills, knowledge and also ability t>
motivatc and lcad (see Paper dated 8 July, 1970 on
Identification of Training Areas for Processing
Supervisors), A good Processing Supervisor is the
best production tool to be found, The best production
control system will not function properly unless it is
administercd by a capable supervisor,

Page 13
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5. 3.1 At present most of the Processing Supervisors
in Singapore's Woodworking Industry are sclf-madc
individuals who were brought up in the craft since
their early years, as part of an age-old handicraft
apprenticeship system, Theyarc practical men gift:d
with ingenuity and drive, but they lack the nccessary
appreciation of modern workshop techniques and
management which would be superfluous for the
operation of the Handicraft System, but are essential
for the efficient pcrformance of the Factory System,

Page 14
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Part 6 LACK OF ADVANCED PRODUCTION
IALIZED SKILLS

6.1

Production
ethods

"Informa-

tion Eug"

Proccssing methois adopted by the furniturc
industry here show the extraordinary gift of Chinesc
craftemen for ingenuity and improvisation.

However, this positive attitude is, in most cascs,
limited by the lack >f advanced type of machincry and, _
above all, by the absence on the market of up-to-dat: - '
types of cutting tools and attachments, which add t> the
versatility of the equipment and contribute to its full
utilization, This is especially true >f Spindle Mouldcr
and which is essential to the efficient operation of the
m>idern furniture industry, All in all there is a
dramatic "'Information Gap'' on new technical devclop-
ments,

Anather serious shortcoming of the industry
consists in the lack of proper training in specializcd
skills such as Tool Maintznance, Saw Doctoring and
Kiln Drying,

The future of the caw mill and woodworkingy
industrics in Singapore is based upon their ability
ta increase quality and 'added value' of the wood
products, There is also a critical need to reducc
overall costs and minimisec waste. These objectives
cannot be achieved unless Tool Maintenance and
Seasoning Techniques are mastered.

In furniture plants maintenancc is often neglected
and machines are usually rusty, In many cases cutting
spindles run on damaged bearings. Tool grinding is
generally done on unsuitablc equipment and without
observing standard grinding practice, Often dull
cutters are used which give a poor cut,

All this results in added labour cost, as the
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machine prduce poor work and the quality of the
product depends upon final craftsmanship, In
addition, rapid deterioration of machinery and tools,
inflatcs operating costs, This maintcnance short-
coming als> applies t> Saw Doctoring, that is the
upkeeping >f cutting tools us ed by the sawmill
industry,

It is fortunatc however that Wolmer of
Germany have rccently set up in Singapore (in
connection with the establishment of a plant for
the manufacture >f grinding machines) a Maint.nance
Service Centre for Saw Mills Tools and Carbidc
Circular Saws.

The other problem t> svercome is rclated to
Seasoning., The amount >f moisture in timber is an
important factor in its usability and up-grading.

Any progress towards producing better quality wood
sraducts is conditioned by prover kiln drying treat-
ment of timber,

Unfortunately at present kiln drying facilities
in Singapore are not adequate in number, and the
relatcd technology 8 not always fully mastercd as
to avoid faulty quality and 1osscs caused by Arying
defects,

At sresent, the number >f kiln drying facilitics
arc not adequate, The combined capacity >f the Dry
Kilns is cstimated at about 65,000 tons per year. On
the other hand, the export volume of graded timbcr
alone reached 320, 000 tons in 1970,

In addition t> the lack >f capacity of the
present Dry Kiln facilities, in some instances,
attempts have been made t> construct kilns without
technical assistance >r the relevant know-how under
the mistaken notion, perhaps, that ther= arc n>
cssential principles involved and thata Dry Kiln
olant may be acquired without any expenditure for
engineering advice,
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Part 7 LACK OF FURNITURE DESIGN
FACILITIES

7.1

The

Situation 7.1 1 A critical shortcoming, in connection with the
industry's efforts towards standard praducts, consists
in the lack of design capabilities on the part of the
furnitur o industry as a whole, This casts a serious
doubt on the ability of the small scale furniture industry
to diversify into the manufacture of standard products
for either '  export or the local market,

7.1, 2 The situation can be summariged by saying
that at prescnt there is no proper training in Furnitur :
Design available in Singaporc, In addition, it can be
. stated that, besides the isolated cases of Design Mobel
and Diethelm there is no consistent source of Jecsign
for standard furniture,

7.1.3 A relevant indication of the lack of design
facilities in Singapore consists in the fact that therc
has heen no significant local contribution in the
designing of furniture in connection with the boomin~
of international class hotecls in Singapore, In fact

. most of the designs have been provided by one

American designer and some by a design firm from

Thailand,

7.1.4 The long cstablished Swiss firm, Dicthelm &
Co. producc a complete range of office and domestic
furniture of medium and hich class types (sce Annex 2).

. Diethelm must be credited with having helped
in introducing furniture of modern design in Singapore
although their designs are not original, Dicthelm's
impact in this respect can be termed as substantial,
This is proved by the extent to which their products
arc being imitated and reproduced by the '‘backyard
workshops',

7.1.8 The other firm with design capabilities is
Design Mobel which was cetablished two years ago.
In fact Design Mobel is the only local firm with the
capability of designing original standard furniture
which can compare very favourably with the best
of overseas designs,
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7.2

Source of

It should be noted that standard furniture of
modern design was first introduced in Singapore in
1963 in connection with the requirements of the
British armed forces here (sec Annex 6), The
furniturg of both office and domestic typc, was
specially designed in England and has been produced
over the years by a number of local furniture firms,
Incidentally, most of the furniturc factorics, including
Dicthelm, originated their operation from this
particular scctor of the market,

A typical instance df the need for design
facilities in Singapore is given by the situation of
a small but onterprising furniture firm which was
e stablished a fcw m >nths ago, Its rante >f products
is limited to a knock=down chair and a matching
dining table (sce Annex 1),

Th. chair is of low cost and gencral purposc
type. [ts basic knock-down design is quite int.resting,
The relevant processing methods are very simplc
and involvc only a few pieces of automatic equipment,

N> doubt, basically this particular product has
potential, but acsthetically it is far from being
satisfactory, If proper design facilitics were avatlable,
the product could be redcsigned to increasc its appeal,

The Furnitur ¢ Desipgn problem in Singapore
seems to reflect the prescnt general conditions of
the other fields of Art and Design in Singapore,
which appear t> be related to the lack of a co-
srdinatcd cultural pattern in which to develop,

The fulfilment >f any acsthetic experience
depends, inter-alia, upon suitable abjactive
“"anteccdentes'' such as intellectual and social
cnvironments, Singapore's environmental "'ante-
cedentes" in the past have not been conductive td
the fulfilment of Art & Design,

Page 18




Final Report

UNIDO 064=D /5T

7.2.2

Since independence Singapore has
been wholly absorbed in the work of establishing
from scratch an industrial economy as a mcans t°
prosperity,

The colonial rule, had not been donductive
to the fastering of cultural values, national identity
and local talents, On the sther hand, the massive
industrial cfforts created a climate which could
not constitute a fertile ground for the promotion >f
Art & Design on the same priority basis as Technology,

But now that the Singapore's 'rugged socicty!’
has accomplishud its primary purpose for survival,
a very urgent nced has developed in respect to the
promotion >f Art and Design not only to increasc the
export potential, but also to improve the sverall
living environment as proposed by the 'gracious
living' approach,
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Fart 8 REVIEW OF ASSISTANCE PROVIDED

8.1
Assistance
to Be'! n
Mosei ﬁte
......a.r‘ta

8.1.1

8.1, 2

3.13

Desian Mobel plant (annual sales of approx.
S5$1 million) was sct up 3 ycars ano by its present
Manager and owner, Mr, T.X. “Tang, with tho
soecific sbjective of producing knock-down standard
furniture for the laocal and export markets. The
company is at present on the forefront of the local
furniturc inlustry in that it has been succeasful in
thc unprecedented feat of introducing in 3ingaporc
the first sriginal standar< furniture designad locally,
The designs (Annex 3) arc by Mr, Wang himself, a
qualified Architect, and can bc considered outstandin:
by any international stanlard.

Inssite of its ~ositive and dynamic approach,
the firm 855n experienced substantial problems in
the implc mentation of company sbjectives. At this
juncture, th: "/sodworkinz Team was called in to
appraise the situation an? make pertinent recomm.:nda-
tions, The survey revealed that the major problems
were the lack of a well Jdefined organisation structure,
3f cleatv=out relationship among the key positions,
and >f systematic production control proccdurcs,

The Tcam consequently proposed a revised
organisation chart, job lcscriptions of critical
positions, and gradually lJeveloped suitable
production control procedures. Implementation
of the recommendations encountered many difficulties
over an cxtended period >f time duc mainly to the
fact that supervising personnel, at factory floor
level, would not appreciat: the necessity and the
advantages of systematic work and would resist
the introduction of modern management, No
substantial improvement of the situation could be
achieved until the unco=operative personrcl was
replaced,

The basic control system was conscQuently
implemented due to the very positive attitude of
thc new Factory Manager and the shifting to the
position of Production Supervisor of an able and
dynamic individual.
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8. 1.4 One of the major achievement was in the
estimation of usage of materials and labour being
prcpared in advance of production, thus providing
a valuable basis for both production control and cost
control, The overall control of production is now
facilitated by a continuous and systematic feed back
>f data from Processing Sections to Production
Control,

8,1.5 Assistance provided to the firm also included
reviscd plant layout, demonstrations of processing i
methods and trouble-shooting advice on technical matters, l

8.1, 6 The benefits brought about by the introduction
of the systcm have been openly acknowledged by the
company (sec Annex 3A) and [ am satisfied that
Design Mobel is now in a better position to enter
export markets because of the assistance provided
by thc¢ Team, However, the implementation of the
cxport objective will require a sustained effort in
further rationalising the use >f labour and increasing
the detailed control of processing activities on the
part of the Processing Supervisor,

8.1.7 It should be strongly emphasised that Design
Mobel is to be considered 2 unique asset for
Singapore because of its >utstanding design capabilities
and dynamic outlook,

a.z

A:ﬂ.'.sm.e_
to e
ﬁ 8.2.1 Henry Company (arnual sales approx.

$$3 million) is a long established Interior
Decoration & Furniture firm which has gained

over thc years a well deserved reputation especially
in the interior contracts field and is considered
today the fastest expanding firm of its kind in terms
of sales and profitability,

Henry's standing in the business community
is 80 high that the largest furniture manufacturer
in Singapore, Diethelm has recently soupat to
establish a marketing link with the company.
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8.2,2 Inspite >f its success in providing Interior
Decorating 3=rvices, the company could not develop
a national operation for the manufacture of furniture
which consisted mainly in designing jobs to sub-
contractors with the firm making available factory
facilities and materials. Because of this arrangcment,
the company experienced low profitability in the
furniture side of business, In view of this situation and
in order to generate further expansion a decision was
taken to cstablish a new plant for the production of
standard furniture, The Woodworking Team was
requested to assist in the project.

8.2.3% The assistance scheme initially include?
plant layout and selection of machinery (see 2nd
Periodical Rcport), Delay in the implementation
of the scheme occurred due to the difficulties in
obtaining furniturc designs suitable for mass-
production techniques, In the absence of other
alternatives I decided to take up the task of designing
ad hoc for the company a Desk system in order that
the project could be launched. The item was fclected
in view of the increasing demand on the market for
office furniture,

The desizn assignment was carried out
successfully to full satisfaction of the company and
prototvpes were madc, The company has full
confidence in the potential of the design and plans
are being made to start production of the system at
the sooilootpossible date.

8.2,4 The basic principle of the design (see
Annex C) develored is derived from a traditional
design of a Chinese piecc of furniture which has an
old history., The original table consisted of a
demountable piece consisting of a 'box & board'
system, that is, a loose board supported by two
free standing drawer boxes, The idea initiated by
the Chinzse, is very modern in concept in that it
anticipated the modular and knock-down type of
furniture,

The new design is based on the 'panel &

board' system whereby thc primary support for the
board, that is the table top, consists of flat vertical
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panels supplied in two basic widths, The

basic desk arrangement will consist >f a table
top supported by two vertical panels, Depending
on how the panels are arranged to support the
table top, various lesk arrangements can be
obtained, For cxample the pancls set at U shape
will provile an enclosur: for the drawers thus
creating the pedestal assembly,

The other origsinal feature of the new system
is that the panecls instead >f being painted or polished
are lined with tough plastic material which is LT
availablc in various colours to fit individual customer's l
requirecments, It is therefore possible to match the
‘ Jdesk with the calour scheme of the environment in
which it is to be set, In adlition the lining >f the
panels can be easily replaccd, thus allowing
renewal >f the appearance of the desk at a minimum
cost, In fact the customer himself can possibly line
the panels with paper posters, a material which is
becominy more and more popular with modern
interior, As shown in the illustration, the front
panel >f the desk can be lined with paper poster.
This original feature of 'renewable 1ook! coincides
Z with the contemporary conception of interiors stressing
dynamic environment as against the rigidity of
permanent schemes,

8.2,5 In addition to specific technical and design
assistance, Henry was als)> provided with guidance
in reviving the company organisation structure and

‘ in introducing basic priduction control procedures
related to the spcration of its existing plant. The
recommendations were implemented bringing about
an overall improvement of the operation,

8.2.6 The Team is pleased with the practical
bencfits resulted from its efforts as acknowledged
on the part >f the company (see Annex 4), The
progress made has served to establish a suitable
basis for the manufacture of standard furniture
for the local market, The ability on the part of
the company to fully implement this first objective,
will determine the feasibility to enter the export
market, With a view to speeding up the implementa-
tion of the second objective, Henry is considering
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8.2.7

8.3
. Assistance
to Rox
td, 8,31

8.3.2

the establishment of a joint venture project with

a Danish firm for the manufacturc >f furniture

for export. Incidentally this contact resulted from
the UNIDO Investment Promotion Meeting hcld last
year in Singapore,

Henry is now making plans to cstablish a
regional cxport-import centre in Singapore for
furnishing products, Because of the tremendous
dynamism of its leader Mr, L, Yang, the company
typifies the progressive attitude and the very
aggressive business approach >f modern Singapore.

Roxy is a well known large company >perating
at regional level and diversifying in various trading
and manufacturing activities, For instance, the
co>mpany is involved in the manufacturing >f wooden
T.V. cabinets; assembliny of T, V, electronic
components; pre-finishing >f plyw>od panels for the
wasdworkine industry,

The assistance of the Wosdworking Team was
sought to help in the establishment >f a plant for the
manufacture >f furniturc f>r local and expsrt markets,
In view >f the difficulty >f dbtaining furniturc designs
locally, on which t)> base the technical requirements
of the project, the Team cstablished contacts between
R>xy and various Eur>pean furniture firms so that the
company could acquire patent rights for the manufacture
of suitabl.: designs, As a result an agreement
materialised with the Dutch firm Pastoe for the
manufacture by Roxy of a knock-down cabinet system
very popular in Europe (see Annex 5), The European
counterpart also made rccommendations on machinery
requirements for th: production >f the particular range
of furniture, The valuable assistance provilded by the
Team in this respect consisted in propoasing an
alternative sclection of equipment more suitable for
local conditions and requiring a much lower capital
investment,
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8.3,3

8.3,4

8.3,5

8.4
Assistance

to ﬁu Cheon
Pte. Ltd, 8.4.1

In order to acquire additional designs, to
complement the Pastoe's range, the company
entrusted this expert with the task >f establishing
further contacts with Swedish manufacturers,

The mission, undertaken at Roxy's expenses, was
carricd out successfully and resulted in the company
cxpanding the scope of the proposed manufacturinz
prosramme to selected types of knock-down chairs,

Consequently, additional equipment was
sclected by the Team and its recommendations
were accepted by Roxy, Finally, a plant layout
scheme was provided,

The first batch of machinery has now been
installed and commissioned with the assistance of
the Team, The projcct has already entered the
first stage of implementation,

The determinant role played by the Team in
establishing Roxy's furniture operation has been
>penly recognised by the company (see Annex 5A),

Roxy's rcalistic approach in acquiring designs
from overseas coupled with its existing sales outlets
stretchiny from Indonesia to Hong Kong, will no
doubt constitute a substantial asset in the export of
furniturc, Itis essential, however, that the prcsent
system of assigning pr oduction work on sub-contracting
basis should be revised towards a more rational
utilisation >f labour, if cost are to be maintained at
a reasonable level and products are to be marketed
at competitive prices,

Hup Cheonz Co, (annual sales volume of S$1, 2
million) was one of the first furniture workshops
established in Singaposre to cater for the needs of
the British forces here, Today it is one of the
very few furniture firms still depending on this
sector of the 1ocal market, Due to the gradual
withdraw >f most of the Forces the company decided
to> improve its speration with the view of diversifying
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8.5
Assistance

to Cﬁeng
Men
urniture

Pte, Ltd,

8.4, 2

8.4.3

8. 5.1

8. 5'3

and expanding its production facilities, The Team
was called in t> assist in the task,

The assignment was carried out by the Team
t> the satisfaction »f the company and resulted in
moderate impr ovements >f control methods,
especially in the control of sub-contract work,
Trouble-shooting on technical matters was also
orovided including finishing techniques, information
sn low frequency pressing techniques, demonstrations
of routing processing methods, The company was
also provided with overseas marketing contacts for
the manufacture of skis, Samples were successfully
made and met the approval of the prospective buyers,
The company expects steady sales to originate from
these initial contacts.

The Production Manager of Hup Cheong,
Mr. L,H, Wong, is the driving force behind this
initiative to expand and diversify., On the >ther hand,
the effort is handicappsd by the existing company
structure which is still based on the traditional
pattern of very close family ties, leaving not
sufficient room for flexible and innovating decision-
making,

This company (annual sales of $$3 million)
was cstablished rather recently during the periosd
coinciding with the beginning of hotels construction
boom. Cheng Meng rapidly become one of the main
manufacturers catering for large contract jobs.
In fact the company was involved, in various degress,
in the furnishing work related to the construction >f
12 major hotels including Hilton Hotel, Hyatt Hotel,
Imperial Hotel, etc, With the tapering down of the
volume of business in the contract field, the company
decided to re-orient its objectives towards the
manufacture of standard furniture, At this juncturc
the Tcam was asked to advise in the improvement >f
production facilities and >rganisation,

The main recommendations regarding plant
layout were implemented and some basic control
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8.6
Assistance
in the
emFil-h-
ment of a

jolnt venture

8.5.4

8.6.1

sraocedures were introduced, All thr ough the
Juration »f the assignment the Team obtained

full co-operation from Mr, Cha Ker Yong,

the young Assistant Managing Director >f the firm,
Unfortunately, due to the uncompromising attitude
of the old gencration General Manager, it was not
nossible to achieve comprehensive and systematic
results, The major obstacle consisted in the
unwillingness of the Manager to lelegate respon-
sibilities nceded for the establishment of a functional
srganisation. In fact the company still operates on
the basis of the traditional handicraft system, where
the '""Master'" considers himself as the only expert
in all fields of activities performed in his enterprise
and is involved in decision-making at practically

all levels,

Despite the prescnt functional problems it
is felt that the potential of the company will increase
proportionately with the gradual taking over of the
younger members of the family and especially
>f Mr. Choo Ker Yong, who has displayed a very
dynamic sutlook and a keen interest in modern
management,

The Team was asked to assist in the selection
of equipment for a joint venture project between a
well known local industrialist, Mr, Lam Thian, and
a large sales and manufacturing company, Action
Industrics Inc. The project involved the manufacture
>f inexpensive wooden utility items, such as coat
hangers, book racks etc, for the American market,
In the past, the merchandise had been manufactured
t > Action's specifications by Taiwan and Hong Kong
factories and distributed in United States by the
American company. Rccently, Action Inc. looked
into the possibility of manufacturing the products
in Singapore in view of increasing shipping cost
>f logs from sources of supply t> both Taiwan and
Hong Kong, A feasibility study of the proposed
project was conducted with the assistance of the
Team and gave positive indications. The joint
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8,6,2

8,6.,3

venture company was formed and final steps are
now being taken for the implementation of the projects

The initial sales output of the plant is estimated
at S$72, 000 per month and it is expected to take
eventually the major share of the yearly 5$5 million
worth of woodware 8old at present by Action in US4,

The project will be the first of its kind t> be
established in Singapore and it is regarded t> have
a very g22d export potential for the following reasons

1) The foreign partner has been actually
involved for years in the direct
marketing through franchised and
company owned stores of woodware for
the American market, Therefore, the
main advantage of this arrangement is
that the sales volume is expected to be
maintained at a steady level, In additirn
the end price of the products will be quite
competitive because >f the elimination >f
hizh mark-ups usually imposed by
exporters, agents, and distributors
before the merchandise reaches the
public,

i) Supply and cost >f raw material will
not be a critical factor as this type of
woad product involves minimum
material requirements and substantial
added value,

{ii) The shortage of highly skilled wood-
workers will not be critical too because
of the possibility of using semi-automatic'
and automatic equipment, In fact very
little of the traditional hand-making skills
will be required, thus eliminating the
dependence >f the project on workers who
find difficulty in adapting to industrial
conditions and requirement,

iv) It will require simpler production
control procedures than those needed
in the manufacture of furniture,
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8.7
Assistance
to Atlas
§_3und Co.

2,8

Minor
Assistance
to sther
Firms

8.7.1

8.7.2

»f South East Asia,
imported from Europe,
relevant sclection >f machinery for the project and

intr »duced for the first time in Singapore, two machincs
specially designed for speaker boxes and T,V, cabinet
They are the Vee Grooving Machine (One
dworkings equipment)

production,
>f the latcst development in wd2
and the Automatic Overhead Multiple Boring Machine,

This company recently acquired the rights t>
manufacture high quality speaker boxes for the markets
The speakers are at prescnt
The Team provided the

The project is now being implemented and is

expected to renerate a successful manufacturing

>peration because >f the ready market, specialised

manufacturing process and relatively simple
pr >ductisn control requirements,

i)

it)

i)

In addition to the extensive assistancc
provided to the above firms, the Team assisted
occasienally the following companies :

Wan Hin Furniture Pte, Ltd,

a)
)
c)
d)

Dcmonstration of machinery methods,
Demonstration of finishing methods,

Sclection of cutting tools,
Sclection of sanding machine,

Patent Furniture Co=

a)

Selection >f machinery and plant

layout for propased new plant,

Southseas Souvenirs Industries

a)

b)

Sclection & commissioning of

Multiple Spindle Carving Machine.

Training of machine operators

for above,
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8.9
Assistance
to

8.9.1

8.9.2

c) Selection and commissioning of
Grinding Machine for carving cutters.

d) Training of machine operators for
above,

e) Selection of sanding equipment for
carved surfaces,

iv) Merlin Furniture Pte, Ltd,

a) Demonstrated operation of automatic
router,

b) Demonstrated principles of template
making for above.

c) Selected cutting tools for above.

The Woodworking Industry Development Centre
was originally established in 1963 as a unit of LIS-ILO
Project. In 1968 WIDC separated from LIS and became
part of the EIDA (Engineering Industries Development
Agency). Recently the Centre became a commercial
manufacturing set up, Metro Wood Co,, as a subsidiary
of INTRACO, a government owned marketing organisa-
tion.

The original task of the Centre had been to
conduct in-plant training with the purpose of (1)
upgrading skill of personnel from the woodworking
industry; (2) preparing technical school leavers
for factory work (3) providing consultancy services
to the industry, To implement these objectives a
total of S$230 thousand worth of woodworking
equipment was provided to the Centre, mainly from
Colombo Plan Assistance Scheme, With this
substantial amount of equipment, f2» exceeding
training needs, the Centre got increasingly
involved in manufacturing activities on commercial
basis with jobs being generally accepted regardless
of their training content, This resulted in the
training siva becoming very marginal. On the other
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8,9.3

8.9.4

8.9.5

8.9.6

hand, the Centre also failed in its semi-commercial
role because, naturally, trainees could not perform
at a suitable level of productivity,

Some part-time basic training was conducted
by the Team for the benefit of somc >f WIDC staff
as well as trainees from the Teachers Training
Institutc attached to the Centre. The training included
the following subjects :

i) Safe operation of woodworking equipment,
it) Preventive maintenance of equipment,
iiti) Theory and practice of tool grinding.

iv) Operation of basic woodworking machine.
Emphasis was given to training on
routing machine and a few training
projects were developed in this connection,

v) Techniques related to oil finishing,

The training served an additional useful purposc
in that from the training notes the Tcam eventually
developed some useful reference material for the
industry and training institutions, (see Annex F),

WIDC was also assisted in the selection of
equipment in connection with its anticipated full
commercial role, :

The assessment of the performance of WIDC
during 8 years >f operation, in relation to its
original objectives is rather on the negative sidec,
In my personal opinion, the failure of the Centre has
proved once again the fallacy of the ‘in-plant training'
system when provided by specialised government
agencies, [ strongly believe that this type of training
(so far as woodworking is concerned) should be
conducted within the industry itself as part of
apprenticeship schemes, The government instead
should concentrate in rationalising the vocational
and technical training so that students may acquire
an adequate technological background and a basic
appreciation of industrial methods,
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Part 9 REVIEW OF DEVELOPMENT PROJECTS
CARRIED OUT

9,1
Production
Control
Develop-
ment
Project

9. 1,1

9.102

9.1, 3

As mentioned earlier one of the major problems
~f the furniturc industry in Singapore consists in the
lack >f modern industrial management which is
esscntial for sperating at a profitable level and
praducing competitive goods, Yuhe economically
viable, plant activitics have to be planned, organiscd
and controlled. The shortcoming is evident cspecially
at middle management level which is of critical
importance for the small scale industry,

The situation is worsened, 8> far as the small
scale furniture industry is concerned. by the absence
of appropriate standard reference in production
control procedures, This is very unfortunate in a
situation such as in Singapore where training and

consultancy services schcmes are not fully rationalised,

and where the general trend is to promote the
introduction of production control procedures
unrcalistically sophisticated for the needs of the small
scale furniturc industry,

In view >f the circumstances, the Tcam
volunteered t> preparc a Manual of Basic Production
Procedures for the use of Hoth the furniture industry
and relevant technical training institutions, The
manual was based >n the cxtensive field experience
of this expert in South East Asia and >n the intimate
knowledge zained by the Woodworking Team in the
course >f the consultancy services to the furniture
industry in Singapoce,

The proposed procedures were devised
mainly for the requirements related to the mass-
production of standard furniture, However, in
order to maintain a realistic approach the manual
included also procedures on the control of
traditional 'Factory Sub=contractors' type of
production (sce para, 4,1, 3) which may have t> be
utilised for the manufacture of Non-Standard
Furniture to customer's requirements,
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91,4
. 9,2
Delign
Development
;roject
9.2.1

The Sub-contractor is by no means an ideal
production arrangemefmit; on the sther hand it is decply
rooted and cannat be superceded overnight,

The Manual elaborates on the following aubjects:

i) Product and Process Specification

i) Plant Capacity & Load

ifi) Authority to manufacture

iv) Scheduling ~ \'.
v) Overall Control

vi) Estimating & Costing of Products.

In addition to the text, thc Manual includes
various charts and basic forms required for the
implementation >f the procedures. The forms
present Chinese headings al>ngside with the
English jnes in >rder t> facilitate the understandiny
and the adoption >f the procedures,

1 feel confident that the Manual, by being
utilised by the industry and training institutions, may
bring an important contribution toward a meaningful
modernisation of the furniture industry,

Lacquered furniture takes a large share in
the export, from mainland China and Hong Kong
>f the traditional type of Chinese furniture, This
furniture consists >f lacquered surfaces carved
out by hand to produce patterns and designs usually
representing scenes from Chinese lezends, The
most popular articles of this type are folding screens,
but the range also include small bookcases and
general purpose cupboards, In the past lacquered
furniture on sale locally had been imported.
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9.1.2

9.1 3

9.1. 4

Recently a master carver from Hong Kong set up
the first workship in Singapore for the manufacture
of these items,

This expert took the opportunity to undertake
a design-development project having two main aims :

i) Promote the export of furniture
reflecting oriental culture, in kceping
with present overseas trends.

it) Promote the preservation of
particular traditional crafts which
could play a meaningful role in
the context of industrialisation,

The design resulted from the adaptation of the
traditional Chinese Folding Screen into a Folding Book-
shelf (sce Annex B) serving a definite practical
purpose beside being a dccorative object.

The b ookshelf consists of tw> sidc pancls
(with carved insets), simply hinged t> a back
panel, and four shelvcs supported by the side pancls,
The asscmbly of the piece of furniture requires no
tools, In fact it is sufficient to fold out the side
panels and snap in the top and bottom shelves, with
the remaining two shelves simply resting on brass
pin, The bookshelf folds absolutely flat thus
minimising shipping costs. An interesting featurec
of the design is that the three hinged panels, when
f>lded >ut without shelves, become a decorative
screen in the traditional way,

It should be noted that in production anly
the carved portions of the bookshelf will be
executed by the master carver at the carving
workshop, while the rest will be made entirely
by machine at a plant gearcd for modern production
methods, This shows that in appropriate case,
modern technology can be effectively employed in
conjunction with handicraft techniques,

The successful implementation of this
particular project has also proved that the
handicraft heritage can be a valid source of
creative interpretation,
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Part 10 CONCLUSIONS & RECOMMENDATIONS

10,1

Production
Structure

and Procedures

The purpose df the f-llowing conclusions ani
reco>mmendations is to ¢

i) Extract from the main text critical
information and findings to be brought

to the specific attention of the Government,

it) Review and asscss briefly the relevant

work performcd during the assignment, - .

{ii) Present recommendations to give the’
expert's view on follow-up actions
required,

10.1,1 The Situation

-1 The Singapore furniture industry has hardly
been able 8> far to mass=-produce furniture at the
right c>st and quality in order to co>mpete in the
¢xport markets, The main factors in this respect
consist in the lack >f proper industrial management,
and proper labour utilization, These shortcomings
are quite critical in a situation such as in Singapore
where labour cost is steadily increasing.

-2 Practically all the furniture plants in
Singapore are based to some extent on the handicraft
system and tend to retain its sriginal working methods
and human approach, This constitutes 2 handicap

in respect to the rational development of the industry
in that the structure, the human background and the
motivation of the chinese handicraft nuclefare
basically conflicting and inconsistent with the

nature of the factory system. In fact, the experience
has proved that entrepreneurs, supervisory staff
and workers brought up and trained in the traditional
handicraft environment can seldom adapt themselves
to industrial methods,
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10, L2

10,1, 3

Work Performed

-1 In view >f the prevalent conditions described
above it became clear to the Team that simple
trouble=shooting type of assistance would not serv.
to generate any significant impact, It was therefore
decided to select for assistance only a restricted
number >f entrepreneurs with dynamic outlook
whom the Team could re-orientate plant activities
in respect to or3anisation planning and control,

-2 Initially, very slow progress was achieved
due mainly to the lack >f appreciation on the part

of supervising personnel >f industrial working
methods, However, the persistent and painstakin:
efforts >f the Team generated good results in terms
of improvement in the contr»l »f materials, control
of labour and the general prodnction flow,

-3 In the absence of appropriate standard
referencc >n basic production control, a '"Manual

5f Basic Production Procedures' (see Annex A)

was preparcd in order td generate a long term
impact in this connection, The Manual was
specially designed to fulfil the nceds >f the small
scalc furniture industry and it constitutes a major
achicvement in that it is probably the first attempt
~f its kind, I am confident that the Manual, by
being userl as permanent reference >f both the
industry itself and the relevant training institutions,
will bring an important contribution toward a
meaningful modernisation of the Singapore furniture
industry as a whole,

Recommendations

-1 it should be rcalised that, s» far as the
furniture sector is concerned, the appreciation
of the Factory System is a matter of total human
attitude which cannot be superimposed >n adults
by any type of "In-plant", "In-Service" and let
alone Seminars, The problem of providing the
furniture industry with suitable personnel
(supervisors as well as workers) should insteacl
be tackled in a radical way by conditi>ning the
individuals to a proper industrial ocutlook during
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10,2

Woodworkin
Tegﬁnologx

the formative years >f vocational and technical
training, Thercfore, the critical and primary
role in improving the overall potential f the .
furniture industry rests with the educational

system.

-2 The followins recommendations are macde
in this respect @

i) Intr >duce as part >f the curriculum
vocational and technical training
the subject >n '"Industrial Orientation!
which include, at basic level, topics - T
such as production control procedurces, '
waze systems and work measurement,
It is sujcested that the Manual preparcd
Auring my assignment be utilized in
this connection,

i) Arrange for senior instructors of
vacational and technical institution
to attend selected training courses
sn middle management subjects
>rganised by the Natisnal Productivity
Centre,

iii) Provide a lon; term systematic
fellowship scheme for vocational and
technical school instructors, whereby
senior instructors would spend a
perind of no less than tw> months 2
year attached to furniture plants
JVErseas,

10. 2,1 Thec Sityation

-1 A critical deterrent in the export >f furniture
is the lack of right quality and cost >f the products
due to technoloaical problems,

The Chinese woodwork:r is by nature
extrasrdinarily jifted in improvising and adapting
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10,2,2

techniques, Much imagination is shown in the

use of existing equipment which, however, is
seldom utilised to full advantage due mainly

to the lack of knowe=how with respect to up =to=latc
processiny methods and cutting tosls technolagy,

-3 There is in fact a very critical information
gap >n new equipment and processing techniques
developed overscas, Generally speaking, the
furniture industry is practically at the mercy of
1ocal distributors of machinery for advice on the
sclection of new equipment, Bearingin mind that
hardly any »f the agents has any woosdworking
backzround, one can well imasgine how serious
the situation is,

Work Performed

-1 Great cmphasis was given by the Team to
intr oduce in Singapore equipment of automatic
and semi=-automatic type in orlder to impr ove
quality and reduce labour content >f products,
However, a realistic approachwas adopted by
avoiding rec>mmending sophisticated equipment
Aifficult to> maintain and >f output capacity hi zher
than normally requircd,

-2 Among new type >f equipment first intr )duccd‘
by the Team were ! Automatic Routiny Machine,
Automatic Round Tenoner, Automatic Slot Mortising
Machine, Vee Grooving Machine, Overhead
Multiple Boring Machine, Semie=automatic Carving
Machine. In addition, inexpensive and versatile

air clamping equipment was intr sduced to promote
"low =cost automation'', Most >f the equipment
introduced was actually commissioned by the Team,

-3 As for processing methods, the unique

ingenuity of the chinese wodrdworker was complemented
by demonstrating the versatility of new type of
machinery and introducing advanced technology

related to cutting tools, finishin; methods etc,

-4 Basic training was conducted at WIDC o5n
Tool & Machine Maintenance and dn the operation
of basic machines, Information sheets were
prepared from the training notes for distribution

*
(see Annex D)
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to the industry and technical institutions (sece
Annex F), Information sheets were also
distributed on topics such as Industrial Safety,
Low Frequency Heating and on specific needls
5>f individual firms,

-5 A major accomplishment was the setting-up
of a reference library on woyodworking machinery,
the only >ne of its kind in Singapore.

-6 I am satisfic! to the extent to which the aim
has been fulfilled with respect to the spreading >f
wyodworking technslogy and the narrowing 2f the

"{information gap'’.

Recommendations

-1 Tecchnical services to the industry is a
recognised and accepted long-term necessity in
most devel oped countries and some developing
countrics as well, In Singapore, however, the
feasibility of providing these services on long term
basis has proved t> be an unrealistic proposition
due mainly t> the very high turnover of extension
Sfficers, In fact LIS would have to drop entirely
the typc »f assistance provided during my
assignment, if my main counterpart, Mr, Foo
Siew King, was t> leave the organisation,

-2 The Aifficulty on the part >f the Government
to provide systematic long term scrvices to the
waddworking industry highlights the critical
importancc H>f technical institution training as the
primary source for the spreading of technology.

-3 However, Jespite the limiting circumstances
LIS should continue t> provide assistance within
realistic limits and in keeping with the current
government policy stressing sclf-reliance on the
part of small industries,

-4 The following steps are recommended to be
taken by LIS :

i) Promote joint-venture projects
to speed up the in=-flow of
technical knowhow, and acquire
ready market jutlets,
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iv)

v)

vi)

Provide the industry with consultants’
contacts required for specific wa>d-
workinz projects of proven export
potential, The scheme should mak.
orovision for the industry itself to
sharc the cost >f hiring consultants,

Csnduct workshops hased on the
materials prepared during the wood-
working assignment such as Tool
Maintenance, Production Control,
Kiln Drying,

Channel technical enquiries from the '

industry to appropriate >verseas
contacts to facilitate the transfer of
technology on specific topics as
required by the industry. Possible
contacts in this respect are given
below

a) Wosdworking Section of UNIDO
Industrial Technology Division,

b) Question and Answer Service >f
European Productivity Agency
DEEC (see Appendix 7).,

¢) Technical Inquiry Scrvice US
Dcpartment »f Commerce
(see Appendix 8).

Contribute to fill the "information
pap'' by providing library scrvices
for the benefit of members of the
industry and technical scho»l
instructors. This is one absolutely
cssential service which is strictly
related to the scope of LIS and should
be implemented without any further
delay,

The role to be played by the Technical
Education Institutions in spreading
technology shoull consist of consolidate
and upeto-date on systematic basis

the technolagy knowhow >f senfor
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instructors in srder that trainecs
may recelve a training adequate to
the needs >f the industry, This
may be achievel by @

a) Providing a systematic and longz-term
fellowship scheme whereby senior
instructors would be attached
veriodically to furniture plants
oversecas (see para, 9,1, 3, iil)

b) Providing a similar fellowship
scheme for the training >f instructors
at the Timber Induatry Training
Centre at Rotorua, New Zcalan?! (sce
Appendix 9).

-5 I would like t> emphasize very strongly that
UNIDO should play a main role with respect t> the
briaglng of the "Information aap_".nThc role shoul-l
consist of proviiing periodically, snd on global basi
information on ncw equipment, Eroceutnp methods
and materials relevant to the furniturc industry of

developing countries, This is obviously one program
that can be carried out cbjectively amdy by the United

Nationlenly .

The S!Qation

-1 Anosther critical shortcoming of the furniture
industry is the lack of design capabilities on the

part of the furniture industry as a whole, Even when
problems of technology and plant or panisation are
solved there remains the stumbling block of design.
In fact at present there is only one furniture
manufacturer in Singapore, Design Mobel, pradncing
standard furniture of high international sian-lard.
which, incidentally, are designed by its Managing
Director himself, Mr, T,K, Wang,

-2 The furniture design problem in Singapore
reflects the general condition >f industrial design
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as a whole. In fact t> judge from the pr>ducts
designed and manufactured locally, industrial
design is practically nnecxistent here,

Work Performed

-1 In the course >f providing assistance to 2
very dynamic company, Henry Pte, Ltd,, the Team

was faced with the difficulty of seeing its recommendations

implementcd due to the lack of designs suitable for
mass=production, In view >f the circumstances and

in the absence of alternatives, I todok up the unscheluled
task of designing ad hoc for the company, 2 desk

system (see Annex C'k para, 8,2.4), The system

was developed from a traditional chinese design which
anticipated the modular principle of modern furnitur.,

-2 On another >ccasion the neced ar®esc to utilisc

the chinese traditional technique of lacquered furniturc
for Jdesigning furniture of oriental character for the
export, Here again, I was left with no choice but to

take up the task myself. The lesign this time consist. !
of a folding bookshelf (sce Anncx B) Jderivedl from tho
traditional chinese concept of folding lacquered screens.,
The successful implementation of the design has
established a precedent proving that traditional chinesc
furniture can be a valid source of creative interpretation,

-3 An alternative approach adopted to help the
industry acquire suitable designs, consisted in
establishing contacts between local furniture firms

and >verscas counterparts for the manufacturc >f
furniture on licence, Onec agreement was successfully
finalised through the specific involvement of the Tcam
(see para, 8,3.2).

Recommendations

Many reports have been prepared by various
cxperts for the Singapore Governinent on the subject
of promoting industrial design, It is not for me to
put forward additional proposal and rec ommendations,
as the subject falls outside the sriginal scope of my
assignment,
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10, 5, 4

I am particularly pleased with the accomplishment
>f my assignment in respect to the training >f countcr-
parts, considering that the serior counterparts of the
Team had had porevioul experience in the wa>dworkin~
field.

This report has been purposely critical in
evaluating Singapore furniture industry 80 that a
realistic assessment of this industrial sector might
be made by the relevant authorities,

It is unf>rtunate that thc assets which are
usually associated with the people of Singapore -
hard work, stamina, ambition and extradrdinary
ability to acquire skills are undermincd (s> far
as the furniture industry is concerned) by the lack
»f adequate consciousness of the requirements >f
the industrial system,

Therc arc however a few young-generation
entrepreneurs of very dynamic jutlrok who constitute
an invaluable asset for the Republic,. No effort
shoull be spared by the jovernment in helping them
to> help themselves in their quest or .alf ‘ht.n
achicvements.

In Singapore today, there seem t> be a keen
attitude t> sive preferential promstion support to
multi-million dollars industrial projects, In this
connection [ wish to point out that - contrary to
other sectors of the industry - the furniture industry
does not have to follow neccssarily this pattern in
srder to generate an impact on the economy >f the
country, A close look at the structure of the
Danish furniture industry (see Appendix 10) should
clear any Joubt in this respect.
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In my opinion, Singapore has a very slim
chance of competing with Eastern European communist
countries in the field of inexpensive mass=produced
furniture. Western Europe is at present being flooded
with such furniture produced under conditions of
strictly controlled labour costs,

As with Deninark, Singapore has no timber
resources of its own and therefore I believe that the
ultimate aim of the furniture industry here ought to I
be directed towards the manufacture of top quality |
wood products with a high degree of added value, - -
Moreover it would be very difficult for Singapore to '
compete in the export of low~cost furniture with
East European communist countries which are ‘
already flooding West Europe with very cheap furniture |
produced under conditions of strictly controlled labour
costs,

[ wish to conclude by expressing my gratitude
to the United Nations for having given me the privilege
of being of service to this extraordinary country to
which my family and I have become very much attached.

[ owe a lot of gratitude to the present
LIS Director, Mr. Michael Yap for his understanding,
guidance and unreserved support. My thanks also go
to Mr, Tan Hui Boon,

I should not forget Mr, Foo Slew King who
in his capacity as main counterpart contributed in
a determinant measure to the success of the work
performed by the Team, Also I cannot fail to mention
the importent part played by Mr, Lim Chin Heng,
the other senior member of the Team,

Due credit must go to Mr, Choo P, H,,
and Mr. Peter Tan, the draughtsmen who did
the draughting work related to the assignment,

My gratitude goes also to all of my good
friends at LIS and to the furniture manufacturers
I had the pleasure to work with, who contributed
in making my assignment so rewarding and my
stay in Singapore such a memorable experience,

—

(Metro Borretti)
United Nations (UNIDO)W oodworking Adviscr
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7th March, 1078,

The Director,

M/s. Light Industries Services,
179, River Valley Road,

S| NGAPORE ]

Dear Sir,

. This is to thank you for the services your Organisation has rendered
to our Company during the past two years. Your representative, Mr,
Pletro Borretti has during the period patiently gulded us in setting
up a proper working system, which has not only stream-Ilined our
production and proper control of both the administration and the
factory workers but also improved the efficiency of the company.

We were glven to understand that Mr, P, Borretti will be leaving
us some time in the month of May, 1973. We strongly feel that a
man of his experience is 8 great asset to our country in as far
as wood working industry is concerned. We also strongly feel
that his assistance |Is still needed in many areas of this industry
and we would be obliged if he could be made avaliiable to us for
our consuitation, As such we would like to suggest if certain

arrangement can be made for Mr, P, Borretti to return here for short

term visits, We hope that this propolal wiii meet with your kind
consideration,

We would iike to take this opportunity to thank you once again

for ths services rendered and we would be grateful if you could
convey our many thanks to Mr, P, Borrettl for the nslstmo and
the expetise he has given 10 our company,

Yours faithfuily,
DESION MOBEL. PRIVATE LIMI TED,

OPLCTORS: LAL WKIAT BIN, VWAL NB TR 1LMY, WHANS TAA LANG, NS T KENG

'l
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19th January 1972.

Mr. Michael Yap, Director, b TN
Light Industries Services, - .’ N\\’gﬂ?ﬁf:’”h’)

179, River Valley Road, ,-"\\‘ ’V .ﬁ,
8ingapore. “ ‘r':\/ -)\\\\\';l /"?'}I/,'
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(R, )

Dear Mr. Yap, | 7 "

Re: Furniture Consultant - S8ervice
by Mr. P. Borretti

As you know, we are going ahecad with our furniture project in
our Jurong factory and Mr. P. Borretti has been rendering us ‘his valuable
services. To this, we like to thank your Organisation for making it poGsible.

Since Mr. Borretti will be leaving Singapore sometime in May this
year, he will not be able to help us in the full implementation of the
project. Thus, we would be grateful if you would make arrangemecnt for a
follow=-up visit so tha! iir. Borretti will be able to finalise the assistance.
At the same time, we are interested in getting assistance in establishing
export markets through the Light Industries Services.

' Thank you very much.

= . Yours faithfully,
ROXY ELECINIS INUUSTRIZS () A, LTD.

LI ITIT TS AR R XY B LRI Y
Morery Mavwager,

Tc K. '.‘.M Factery.

YIX/Lt

AFFILIATE _COMPANIRS .

Rozy Blectrie Oo. 1AL, 1600 - 2000 Prinee’'s Building, Hong Kong.

Rexp Pie. 14d.. 188-B. Clemenceau Avenwe. Hingapore. [ 3
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Reap (Molapeis) 060, BUS., Kuals Lumpur Ofeet 404 Jolan Tvanky Abduwi Rehmen, K. bampue.
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1.

h QUESTION and ANSWER SERVICE

EUROPEAN PRODUCTIVITY AGENCY
ORGANISATION FOR EUROPEAN ECONOMIC CO-OPERATION (OEEC.)

2, we André-Pascal, PARIS - Tro. 76-00
OFEEC. Mission in US.A., 2000 P Sireet, N.W., Vvashingten 6, D. C.

|

IR 34313 RP
SUBJECT: Wood Hardening
INQUIRY: Information is requested on chemical processes for hardening woods.

INFORMATION SUBMITTED:

Although considerable numbers of patents have been issued to inventors of chemical
processes by which wood becomes harder, dimensionally stable, etc., an important part of
the total research in this field has been done by the Forest Products Laboratory of the U. S,
Forest Service, a branch of the U. 8. Department of Agriculture. The results of investigations
conducted by the Forest Products Laboratory have been published in several reports which are
generally available, and since this Government agency works in the public interest, any inter-
ested parties may profit from its work,

"Modified woods " is the generic term which applies to woods which have been subjected
to chemical, compressive and thermal treatments responsible for the changed properties of
treated woods. Modifications include improvement of physical properties such as tensile
strength, crushing strength, modulus of elasticity in compression, tension, and flexure, mod-
ulus of rupture, maximum shearing strength, etc. Five different types of modifi-«( woods have
buen developed by the Forest Products Laboratory: ir.preg, compreg, staypak, -Laybwood, and
acetylated wood. Impreg and compreg are manufactured by several companies on a commercial
scale, but the other three types are not as yet being commercially produced. Phenolic resins
are employed in manufacturing both impreg and compreg for impregnation of wood and chemical
vonding to the intexrnal cell-wall structure of the wood. Impreg is dried and cured without apply-
ing outer pressure at approximately 300°F; compreg is compressed while the resins are cured
without application of increased temperatures. Hardness is increased especially in compreg,
oeing up to 20 times as high as in normal wood. Compreg is also highly resistant to abrasion,

The appended hibliography is descriptive of various processes for making modified woods,

and shows some of the most common applications of such woods in the United States.

REPERENCES

Stamm, A.]. and Seborg, R. M.
Forest Products Laboratory resin-trested laminated, compressed wood (compreg)
Forest Products Laboratory. Report 1381, 10566, 16pp.

kmrs. R.M. .M a.mm. AO'!

Eifect of resin treatment and compression upon the properties of wood
“orest Products Laboratory. Report 1383, October 1045, 14pp.
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+ Molded Wood Products

1

UIRY: Information and eqnlpmeu sources are requested for the manufacture of
molded products from wood particles.

INFORMATION SUBMITTED:

Molded wood waste is essentially a molded and cured mixture of wood particles
and 10-20% of a resin plus small amounts of stearates or wax for mold release and
water resistance. Molded wood waste has many potential uses and, where applicable,
frequently brings about saving in raw material cost, increased production rates, and
the elimination of some operations as compared to other production methods.

The cost of an average wood waste mix molded to a specific gravity of 1.0 has
been given as $3-4.00 per cubic foot. Comparisons of costs of an article made of
solid wood and molded wood waste depend mainly on the labor cost of producton by
the two methods. One cost advantage of molded wood waste is the absence of waste

from the molding operation. In general, all of the wood waste mix charged to the mold

comes out as finished product. Various kinds of wood waste may be used, although
they do not all give the same results. Softwoods make stronger molded articles, ll'lt
hardwoods give better water resistance. The wood should be ground in a manner de-
sigred to preserve fibers as much as possible.

Phenolic resins are used where high strength and water resistance are essential.

Their fast cure and rapid flow are useful characteristics. Usually, several varieties
of resin are offered to meet various application conditions. The molds are usually of
the positive type, in which we mold closes against metal lands. The wood partcle-
resin mixture is capable of very little flow in the mold, and thin sections and abrupt
changes in cross section should be avoided in the design of the molded agticle. Best
results are obtained when the article is reasonably flat.

Pressures of 500-1300 psi are commonly used in wood particle molding, with
mold temperatures of 300°-350°F. Molding time varies with the mold temperature,
the thickness of the molded part, the character and proportion of the resin, and the
moisture content of the charge. Equipment requirements for a wood particle molding
plant include hydraulic presses, mixing equipment, molds, and high-pressure steam
boilers. These are expensive pieces of equipment, and probably represent a higher
mmmamwymmmamm machines.
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More complete information on the molding of wood waste, the necessary equip-
ment, costs, and the properties of molded articles is presented in the references cited
in the appended bibliography. Necessary equipment is available in the United States
from a large number of firms. The following is & representative listing of Amezican
firms which offer a line of used equipment, which may permit the inquirer to effect
some saving in initial capitalization costs:

A. First Machinery Corporation
209-289 10th Street
Brooklyn 15, New York

The firm states that they have supplied equipment for wood particle molding to
many plants in the past, and feel confident that they can satisfy the inquirer' s require-
ments with good used and rebuilt equipment for the entire operation. They urge, how-
ever, that the inquirer utilize the services of a consuitant who can supply up-to-date
infor mation on the best possible and most efficient processes for his purpose, and
specify equipment best suited to his needs. The above firm could then quote on specific
{tems recommended by the consultant and, thereby, furnish an up-to-date, efficient
Jlant at great saving of ime and investment without sacrifice of quality. The firm
nas worked closely with one consultant in this field, who has set up numerous plants
i the U.S. and throughout the world for the manufacture of molding powders and their
various finished products. They feel certain that his services would be more than
‘ustified by the savings that would be incurred not only in the initial cost of the plant,
aut in continued efficient operation and the savings derived therefrom over many years.
If interested, the inquirer may contact the above firm directly, and they will be pleased
o put him in contact with the consultant.

8. Erie Engine and Manufacturing Company
983 East 12th Street
BErie, Pennsylvania

The firm handles a complete line of used hydraulic presses, mixing mills, etc.,
andtromtimetoumehtoksragucomphuphmbtunmthcmm&mblded
wood particle articles. They vould require such information as capacity and size of
equipment necessary (i.e. contemplated daily or monthly output), and will then be in &
position to offer a quotation on & peckage unit for Nl. equipment.

C. Johnson Machinery Company ‘
90 Elizabeth Avenue
Elizabeth, New Jersey

-

Ammmduurmmuummumyuam.
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SUBJECT: Bamboo Laninates

JMaUIRY: Information is requested abeut processing bamboo
into laminates, as to the rocon{ machinery
e

best bamboo, and sources of technical aid on't.h:u
type of undertaking,.

ANFORMATION SUBMITIAD:

I. In Japan, bamboo is being processed into laminates
that are used in the manufasture of certain kiads of furniture,
paneling, and novelties,

‘ II, The following is a description of the process used
v0 laminate the bamboo:

step in  Nage of work Machinery & Tools Details of
frecesa —Kkequired ___ _work

A Cutting bamboo Hand-saw or Cutting in autuan
plant chain-saw bamboo=-plant of
right height,
straight, and
b or 5 years old.

B. Cutting bamboo Rotary cuteff Cutting in round
in fixed length saw slices of a fixed
length (3 to &
feet) for conven=
ience in working.

c Splitt Rip saw Splitting in
@ . 1% P fixed width,

De Cutting off Bumboo Jjoint Planing off joints
bamboo joints cutting mapghine on both sides to
inside & ocuteide make them smooth

and even,

B. Doiling Boiling vat Boiling for more
than 3 hours for

) insect extermination.
v and prevention,

r. Drying Dry kila ' 2"::3’ until moisture
8

uced to lese
thun 10%,

Annex 8

] ‘\V.



Page 2

Ge

1.

L.

Jo

K.

0.

Selection

Planing

Cutting

Cutting
First gluiag

Drying

Finish
(:l:n:?‘

Second Gluing

brying

Third Gluing

Drying

rx?tuhia, surfaee

Polishiag surfaece

Automatic
planer

Cut off saw

Tria saw

Glue prese

Dry kila

Autematic finishe
ing planer

Netal glue press

Dry kiln

Netal glue prese

Dry kila

Autemutioe
planer

IR 2,832 '

Selection is made
according to quality
and measurement,

Planing up in fixed
thickness (1/4" to
3/8%).

Cutting in fixed
length (2' to 3'),

width (1 1/4" to
11/2%),

Gluing 4 or 5
pieces in a block
urea rosin,

Keep in kiln until
glue is dry.

Cuttini in fixed

Planing square of
fixed measurement
(1" to 1 1/4")

Gluing the blocks
together to form a
Proper parque
accordinirto xosign,
mainly like mosaic,

Kept in kiln uatil
glue 1is dry,

Pressing together the
larger block with the
second and glued
blocke,

Until glue is dry.

Plane the cut block
to form a parquet
ware according to
intended use and
design,

Autematic pelishe Sanding & polishing,

ing sachine
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Ts Side Finish Side Jinishing Swnaing & polishinge ‘

machine 1
Us Painting Painting machins 8pray booth,

Ve Drying | Drying machine Until thoroughly dry.

I1I, Machinery required for the bamboo laminating process
is ordinary wood-working equipment with some modifications.
Depending upon the nature of ths product desired, the various
machinery and equipment needed would be that luéod in the
forsgoing table,

Manufactursrs of such wood-working machinery and equipe
ment include the firms listed belows - .

Ekstrom, Carlson & Co.
1400 Roadrail Avenue |
® Rockford, Illinois

Shapers, sandsrs, routers, saws, and infeeders.

The G. M. Dishl Machins Works, Ine,
1940 Collins Avenue
Wabash, Indiana

Precision saws, moulders, veneer splicers, veneer
jointers and edge dmn, glve jointers and edge meulders,
and glue pots,

Fay ana Egan Compan
20!5 Eastern Avonuo’
Cincinnati 2, Ohio

Shapers, tsnoners, surfacsrs, serapers, rousers, aad
borers. .

. Williams=-Whits & Co, -
700 Third Avsnue
Moline, Illinois

Presses and special machinery, \
Ericsson=Merritt, Inc,
14 Pine
ckport, New York

Lathes, clipfors, dryers, jointers, presses, aad
resling and unreeling systeas,

IVe Best kind of bamboo for the processing for products
now being made is Japanese plant called "Moso." Its

scientific name is "Moso" of L o
years of age is :mumé r?n- ‘Iu‘iuzuu,
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It is usually cut out of the bamboo grove in Autumn.

Ve Information about places where technical help in
this t{go of enterprise can be obtained is available from
the fellowing sourees.

hkita Mokusai Co., Ltde
Fukagawa = Kiba, Koto =« ku
Tokyo, Japan.

Manufacturers wood working machimery,

Marusan Shoji Co., Ltd,

5, 2=Chome

Nihombashi = Edobashi, Chuo = ku - ’~|
Tokyo, Japan

Manufactures wood working machinery,

Federsation of Economie¢ Orgsnisations
Koggo Club Building, Marunouchi
Tokyo, Japan

A clearing house for information about the economie
and technological resources of Japan,

Vie There are other uses of bamboo that should be
considered, in adaition to those of lamination, amnd of
direct use in furniture. Bamboo is also enter the
building trades where it has been used successfully to
reinforce concrete., Information about additional commerw
cial and industrial possibilities of bambeo is availuble from:

Clemson Agricultural College
Cleason, th Carolinma

Kas done researeh in the commereial and construetion
uees of bamboo, ' -

Forest Products Laberatory

Forest Se-vice \

Ue S. Departaeat of Agriculture
mn‘“ﬂ 2’. D. c. -

BEFERRNCES
L. "Wood Technology". Harry Domnald Tiemaaan., 1951,
396 PPe “0000
Pitmen Publishing Compaay

2 = 6 West 4S5th Street
New York 36, M. Y
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Deals with the physical and chemical properties of
wood, effect of temperature and kiln-drying, plywood, glues,
and adhesives,

2¢ "Wood Handbook"., United Ssavee Terees Preducsts Lederasery.
1955« 528 pp. $2.00,
U. S. Government Printing Office
Washington 25, D, C,

Contéins information ons gluing of wood, glued strue=
tural meabers, plywood and other erossbanded preoducts,
modified woods and leminates,

3¢ "Modern Wood Adhesives®, Thomas Doane Perry. 19khe
208 PPe $le 500
Pitman Publishing Coampany
2 = 6 West L5th Street
New York 36, N. Y,

A discusaion of the manufacturing processes, properties,
and applications of the different types of glues used in
the development of plywood and veneers,

be "ElBambu Como Material de Construccion"™. Organisation
of American States. 1956, Pages not givea. $0.75.
Publications Division
Organisation of American States
17th & Constitution Avenus, N. W,
Washington, D, C,

5¢ "Bamboo Reinforcement in Portland Cement Concrete®,

Howard Emmitt Glenn, 1950, 171 pp ulletin Neo. &.
Clemson A ricultura].. Col o;o of Sou;h G&roﬁn

Clemson, th Carolina

Describes results achieved in using bamboo in comnstruc~
tion worke

6s "Seasoning, Preservative and Water-Repelleat Treatment
and Physical Property Studies of Bamboo", Howard m{.t

Glenn and others. 1;56 186 ppe letin No, 8.
Clemson Ag&culmral coiluo En;tu!ﬁu kporiunt Statioa,
Clemson, th Carolina. ‘\

Covers methods urloyod to make bamboo & Buitable
material for coastruction and other related purpeses,
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SUBJECT: Sawdust

INQUIRY: Information is requested on possible uses of sawdust ia preased boards or
similar purposes, particularly on a small scals.

INFORMATION SUBMITTED:

The American technical literature on the manufacture of wall board, insulaton - '
board, and other by-products utilizing sawdust and wood wasts materials almost always

concerns medium or large size operations. Small industries in the U.S. often cannot

.perai.. at prices competitive with large firms, except in a few specialized induatries. |
he tew.a “small industry” may also have a quantitatdvely different meaning in different

countries. What is small in the U.S. may well be considered relatively large elsewhere.

Planning of a "small” industrial plant for the manufacture of insulation board and
nardboard is described in reference (1) of the bibliography below. The daily output
capacity is estimated at 50 tons or 150, 000 square ‘;gt of cooked wood fiber board. The
article describes the types of machinery needed for this scale of production, the forming
and drying methods for the board, wet and dry hardboard manufacture, heat treating,
and tempering. A brief cost consideration i8 also included. Another more comprehen-
sive reatise on wall board manufacture from wood wastes is a collection of papers pre-
sented at a conference at Cambridge, Massachusetts, September 16, 1949 (reference 2).
Various processes and board products are covered, though the production may not be
suitable for small scale plant in every case.

New technical developments and research are opening other ways of utilizing saw-
dust and wood waste. The ¢ >mical industry already consumes large quaatities of such
materials. Humus has been produced from sawdust in large digesters, concrete has
been mixed with sawdust as its aggregate, mushrooms are being grown on sawdust, and
even food for cattle can be produced from sawdust. Selected references below illustrate
the various actual and theoretical possibilities for cbmncrctd and domestic exploitation
of sawdust and wood waste.

-

REFERENCES
1. Depan, R.T.

Small plant set-up far insulation and hardboard manufacture
Paper Trade Journal 131(16):36, 38, 40-48, October 19, 1880

Annex 8
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SURJECTL Bent Weod Chairs

JNQUIRYs Informatien is requested ea the manufacture ef
bent wood chairs, and of the machinery and equip-
ment used therein,

NF N

i The chair back ie made of one piece of wvood, 1-1/3"
square, It is ripped to sise and then run through a molder
to produce a 1=1/4" reund, It is then tapered to about 1"
dianeter at the ende, while in the ceater it is tapered to
7/8" dianeter. Thie operation ean be done in a turning -
lathe by hand, er auteamatically im a knife turning lathe.

The stretcher, Back reet, and eide braces are all
rippsd to size and run threugh the aelder. The woeod is 1"
material turned and finished to 3/4%,

All these parte are thean bent ia special preeses, The
eeat frame is alse run threugh the molder, The fraame is
made froam 1-1/3" luaber, ripped te 1=1/4" befere being put
through the melder.

If a cane seat ie to be used, it 1¢ routed as a part of
the molding eperatiean, If a plaetie or ceaposition seat is
te be used, it ie net eo reuted,

The front peete are aleo rua through the rip sav and
aolder, They are made fres 1-1/3" etpck, tapered top aad
botton by the same methode that are used on the back poete,
and tapered dovn te 1" tep and botten, A dowel ie then made
on the froat peste using a chueking machins, The seat frase,
aftsr bending, ie cut to siee diageaally, glued, Railed to-
gether, and tvo helee are bered feor faotening the eeat fraae
to the freat peste, Four heolee are bered in each eide brace
for aseeably purpecee, and four helee are bored in the back
reot = twe at ocach ond and twe at the tep, The back reet ie

Annex 8
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thun assembled to the back posts with two scravs, ths asseably
being dena in a simple foram to hold beth posts in place, The
freat lsgs and ths stratcher are then asssabled to the fraaa,
Holes are not drilled in the stratehar prier ts asssably sinee
thase Rust dDe fitted in places An electric drill is ueed to
drill tha heles and the strstcher ie fastsned to the freat legs
by ons wood screv for each lege.

The back is thsn asssabled to tha ssat frame and atrstcher
with hgavy wood scrsws for fastening the back pests te ths
ssat, Smaller wood scrasvs ars ussd for fastsning tae atrstcher
to the back posts., Ths back rest also is Zfastsned te ths eeat
frane with wood scrs. 3,

The mids braces ars thsn asseablad to the back pest and
the seat frams with twvo wood screvs at each snd, Ths ameat
cover is uamually mads of cane, plastic, or fibsr compoaition,
if cans is ussd, ths seat frams is caned bsfors ths assasbly,
If ths others are used, they are nailad on aftsr ths asssably
has taksn placs,

After complats aseeably, the chair is lasvslsd by cuttiag
off a part of ths lengsst leg or lsgs until ths chair sets
solidly on the floor, The chair is then paintsd in a spray
booth any color desired, Ueually twe ceate are applied,
First is the primer and next the finieh ceat, which ie gsner-
al., lacquer, The chairs thsn are packaged to ths bundis by
placing the seats together, one chair being invertsd. As
many as ten or twelve chaire are put into one crats, 12
shippsd in that manaer, In some instances, two chaira ars
placed ia a corrugated carten, which eliminates wrapping of
ths lasgs and back to prevent damage te ths paint,

Bvery piscs of -oed in a bant wveed chair is bante The
ssat and strstohsr ars bent inte a cemplsts circle, The
chair back and the back rast are beat into a U=shaps, The
sids bracee ars bent at an angla fer ﬁttaehtng to both the
ssat and tha back peets, The fremt pests ars bant te flalr
out at the bottem, te make the ohair eelid and for appearance,
Eaca part of the chair will require bending equipment, Thers-
fe:¢, bending equipaent vill be required for the fellewing chair
partae
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Back posts
Back rests
Front posts
Beats

Btretchers
S§ide braces

Most bsnt woc furniture in ths Unitsd States is made
from hickory, mapls, birch, beech, slm, and some species of

soft woods,

Ths prtnétplo machinery rsquired is as follows, The
number of machines needsd will depend on the veluae of pro=-

duction,

Qe
be
Ce

de.

Qe
£,
€e
h,
i,
Je

Banding equipment for svery part of the chair
Cut off savw

Rip saw

Four head molders

Chucking machine for dowels

Mattison turning sachins

Upright and horizontal beoring machines

Table belt sander

Mattison sanding machine

Single drua sander

For assesbly work thse plant will need:

LX)
b,
Coe
de
LX)

Elec” 'i¢c screw driver

Electric 4drill

Ratchet scrsv driver

Glue pots

Assembly prssses (usually hand mads in the
shop, they operate by foot pever)

It the ssat is composition, plastic or any material ether
than cane, spscial large-headed nails are required to fastsn
the seat to the frame,

!
}

Catalogs for the above equipment are available froa the
companies listed below,

Curtis Machine Divisioen
Ths Carborundum Company
1030 Gibson Street
Jamnestown, New York
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Abrasive belt grinding, poliehiag and sanding Baehinery,

Oliver Machinery Company
450 - u.h strﬁ.t. N. w.
Grand Rapids 3, Michigan

Gemeral line of vwoodworking machinery,

G, Mo Diehl Machine Werks, Iac,
1940 Collins Avenue
Wabaah, Indiana

Woodvorking machines, rip savs, cut-eff saws, nolders,
glue Joiners, edge cutting machinee, glue pets,

Mattison Machine Works
200 Blackhavk Park Aveaue
Rockford, Illinois

wWoeodvorking machinery, surface grindere, grianding and
pelishing machinery,

The DeVilbiss Company
2968 Phillips Avenue
Teledo 1, Ohlo

Painting and spraying equipnent,
Handy Manufacturing Cempaay

24332 Weat Lawvrence Avenue
Chicago 38, Illinols

"ot Roll Bending Presses.” Handy Bulletin Ne, 803, 6 pPpe
Gratis, -

Beading equipnent,

|
McKnight Machinery Coampany'
Gardner, Massachueetts

Turniture voed bending equipaeant,
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Industron Corporation
80 Neaedham Street
New Highland 61, Massachusetts

Woed Lending equipment,

Je¢ Rey Richardson Coupany
8heboygan Falls, Wisoonsin

Wooed bending machinery,

BEFERENCES

le "Prinoiples of Woodworking," Hersan Hjorth, 1048, 448 pp,
34.60. L~ \‘
«ruce Publishing Coapany
400 North Broadway
.«lwaukee 1, Wisconsin

dand and machine tools, planing and squaring to diaenw=
sions, gluing, clamping, vood turning and finishing,

3, “Cutiting Tochniquos for Woodworkerse,"” Thomas D, Perry,
1988, ©63 ppe Price not givene, Reprint Nog, 107,
The Hitchcock Publishiang Company
Wheaton, Illinois

Outlines principles vith regard to saws, rotating
outters, bits, stationary knives, abrasives, eto,

3¢ "Furaiture Finishing,” Harold B, Gatslick, Ph,D, 1086,
82 ppe Price not given, Reprint Ne, 108,
The Hitohocock Publishing Company
Wheaton, Illinois

Contains articles on modern materials and procedures in
vood furniture finishing,

Mention of the name of any fira, produot, or process
in this report is not to be conatrued as a recomasendation or
endorsement, but merely as a citation that is typical in its
field, Comamercial directories generally list names of
additional companies and preducts,
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Pablished by K.Z. Forest Servioce im assoociation

TRAINING COURSES OFFERED

circular savs.
adveanoed sawdoctors.

oarbvide tipped
" cirou g

lar saws.

planer machine.
planer-noulder,
tizber machining

(sales staffl.

' u\mﬁ maclrinery

operators,
savnilling (sales
staff )o
band resaw opera‘cre,

Crainsaw opsratior. and
maintenance, heat
tensioning & argon arc
welding, ase &
maintenance of

carbide cutters.

InirNeters:
K. Mrgeeag, (Principal )

3.L. Hagres,
J. Maindenal

vith N.3. Tisber Moychants®' & Sewmillers' Pederatioms,

Treining course available at the TIMBER INDUSTRY innex O
TRAINING CENTRE P.O. BOX 511 ROTORUA, NEW ZEALAND page 1
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Danish

Foreign Office Journal

Many small factories

The tesm *mass production’ should not
be overstressed. Denmark is a country of
small-scale  industries.  Our  industrial
strength lies in the fact that we have a
specialized production of high quality in
many small factories (or large work-
shops). The furniture industry is a typical
example of this. Of the approximately
400 members of the Danish Furniture
Manufacturers Association, only about
1s cmploy over 50 workers. The annual
production value of Danish furniture
factories is about 80oo million kroner, of
which about 320 million is exported.
Clearly there is no question of ‘industry’
on the scale of the major industrial coun-
tries, but in Denmark we have lcarnt
that, as a coumtry poor in natural rc-
sources, we ¢ compete in price,
only in quality. For this reason it is the
processing industries which shape our
industrisl image.
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COMPARISON OF VOLUMES AND VALUES

OF SAWN TIMBER EXPORTED

Volume | Difference| Yearly Value |Difference| Yearly
Year| (tons of tons Percentage $ $ Percentage
50 cu. ftJ) Difference | million| million Difference
1965 242, 683 50,278 26, 0% 41,5 8.2 24,6%
1966 265,477 22, 794 9.5% 54, 5 13,0 31, 0%
1967 279, 603 14, 126 5.3% 57.1 2,6 4,8%
1968 355, 000 75,397 27.0% 78,5 2l, 4 37.5%
1969 388,870 33,870 9, 6% 91.7 13,2 16, 7%
1970 432, 041 43,170 11, 0% 84,0 6.7 7.3%
1971 ' 385, 967 46,074 10, 7% 86,6 2,6 4,0%
Source : Timber Office, Ministry of Finance
TIMBER PRODUCTION,
EXPORTS AND LOCAL CONSUMPTION 1965 ~ 1969
(tons)
| Graded Sawn Timber Stocks and
Upgraded Local Total
Year Local Export Export | Consumption | production
of Graded
Timber

1965 2,495 152, 281 90, 402 80, 822 326,000

1966 2,722 168, 880 95, 597 107, 801 375,000

1967 1,378 188, 703 90, 900 92, 900 373,981

1968 659 245,000 | 110,000 97, 341 453,000

1969 - 298, 000 90, 870 127,530 516, 400

1970 - 320,020} 112,021 186, 241 618, 282

Source 1 Timber Office, Ministry of Finance




COMPARISON OF QUANTITIES OF GRADED AND UNGRADED
TIMBER EXPORTED FROM SINGAPORE FROM 1965 - 1973

i Graded, Ungraded| Yearly F‘otal for
Year and Total Increase/ | Percentage [Singapore
Decrease
Graded 33,4% 62,5 152, 281
1965 Ungraded 16, 8% 37.5 90, 402 -+
Total 3 22,0% 100 242,683
Graded 10, 0% 65.0 168, 880
1966 Ungraded 6,8% 35,0 95, 597
Total 3 9.5% 100 265,477
Graded 11, 7% 64.0 188, 703
1967 Ungraded «5,0% 36.0 90, 900
Total 3 5, 3% 100 279,603
Graded 30, 0% 69.0 245,000
1968 ‘Ungraded 21, 0% 31,0 110, 000
Total @ 27,0% 100 355, 000
Graded 22,0% 77.0 298, 000
1969 Ungraded «17. 0% 23,0 90, 870
Total 5,0% 100 388,870
Graded 7, 4% 74.0 320, 020
1970 Ungraded 23,3% 26,0 112, 021
Total ¢ 10, 6% 100 432,041
Graded -29,4% 69,5 225, 820
197 Ungraded 43,0% 30,5 160, 147
Total ¢ 10, 7% | 100 385,967

Source ¢ Timber Office, Ministry of Finance
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Plywood * Venccr Production 1965 = 1969

i

{ Yoar TIIBER INFUT . PLYWOOD ¢ VENTER CUTPUT
Quantity Valuc ) Tnuantity Value
(‘fons) (:'000) (sq. fte) (41c00)
1965 Not ot ot dot
available availnable ~vailable availablc
1966 & o " "
19657 89,000 8,063 211,272,000 20,556
1968 127,000 10,669 335,960,000 524349
1969 152,000 14,067 409,791,000 41,292
Zource : Ccnsus of Industrial Production
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Totel rrorts of Vencur ¢ Tiywnod From sinmnncr

1255 -« 1570
Commodity Item 1965 : 1966 ‘ 1967
Showing Unit of : T -
‘uantity Quantity Value "0B  © “unntity Value FG / . ‘uantity b Value
B v { -
|

i
4,190,358 | 137,119,.117.97 1 &,087,.106 163,202,050,241 €,133

———

Venecer sheets max
1/5" thiok sq. ft. 98,19, 315.-0

e e — o

Plywood "C »lain

g8q. ft. 5Smm 13,156,795.25 | 2,197.621 | 51,572,112..11 | 7,575,630 77,189,015.08 | 12,34,

I'lywood veneered

. panels sq.ft, |
Sam £,002,97".64 1,874,061 | 9,37:,056.36 1,042,981 | +,006,222.75 1,59 .

1lyweod ETC faced

with plestic

Plywood ETC faced

with other
q matericls sq. ft.
Sum 1,795.00 665 568,00 1,880 1,£55.00
Total 119,647,545.29 ©,205,640 198,056,176.74| 17,487,117 249,587,181.07| 22,2°
i l

Foot Note: Uther materinls include Galvanised Iron ¢ Steel, Alumium or Zin,
Source : Statistics Dopartment.

-1s0
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p §iywnad Vrem sinmapore
-
70

e |

1967 1968 1969

e
—

"uantity Value 'OR “nantity Value FOB ~uantity Value™0B | "uantity J&l\u ~CB

!

3
&
+

.

§3639202,06(;.24 £,133,846 | 253,314,360..15 11,557,696 | '91,107,872.1 9,316,096 152,878,235.J7,631,911

77,189,015.085 12,346,995 | 120,84%,732496 19,352,6% | 191, 105,777:6 30,04%,6 57.199.7M.8le41.055.“3

/»\.'

. 4006,222475 1,696,638 | 28,053,001.68 4,599,296 |41,707,772.07 6,928,955 |25,244,254.36 4,301,456 |

188,122.00 594450 75,009,953 31,673 569,645,00 22.,094§ 1,130,553.13] 342,242

1,455.00 158 2,739.70 2,154 5,501.72 826 250,20 219
249,587,181.07 22,2%7,7817 102,289,935.72 25,543,459 1 421,82!.568.61 46,520,6 416,453,047 *53. 330,817
| 1 1










MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS
STANDARD REFERENCE MATERIAL 1010a
(ANSI and 1SO TEST CHART No 2)




TIMBER PRESERVATION PRODUCTION FROM

Water borne
preservation

Celcure

Tonalith

. Seurce ! Timber Qlfice, Miniotry of Finonce
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Turniture manufacturing is one of the oldest
traditional industries in Singapore. While retaining the
unique ingenuity and craft skills, most of our manufacturers
have unfortun:tely also retoined to a large extent, organi-
sotion systems and working proeccdurcs which are outdated.
Such functional shortcomings must be overcomed if the inductry
is to increase production geared for the export market, -8
one of the funetions of Light Industrics Services, a
division of Economice Doveclopment Boerd,in assisting and
stimul:ting developuacnt in the light ond emall industries
gsector, various services have been provided to the Wood=
workingz industry.

In this context, porticulor attention has been
drawn to assist firms in inproving efficiency in their ope=
retion. This would enuble firmms of progressive outlook %o
compete in the intcrnational merkets. Since 1969, several
furniture manufacturers have madeé use of the services of a
special LIS/UNIDO unit, the Woodworking Tesm to fulfill the
role a8 mentioned above. A wide range of subjects have been
covered by the Team in their assistance programme roanging
from plant layout to selection of wmachinery, processing
methods, maintenance, production control and product designe.

In view of the lack of adequate appreciation among
the furniture industry of proper working procedures, great
emphasis has been given by Light Industries Services in pro=
viding assistance in this respect and in claborating, in a
eystematic‘fom, suitable reference materials, The Manuel
of Production Procedures is the result of the Team's efforts
and it gives me great pleasure to introduce it to the furni -
ture industry.

Michael Yap

Di
Light {[\%&ua tiig :ogervices

30 May 1972
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The Manual originated from the need of provi-
ding the small scale furniture industry and relevant training ine-
stitutions with a suitable reference in Production Control
Procedures, in order to facilitate the transition of this sector of
the industry from the handicraft system to the fuctory systems In
fact, the single major problem in the development of the furniture
industry is that it tends to retain the working methods and the
human approach of the handicraft system which are basically con-
flioting and inconsistent with the nature of the factory systen,

In the custon production of handieraft shop,
management is very sinple as the worker is left largely to his owmn
initiative and the nlanning of fabrication methods depend mostly on
his handiwork and ingenuity. Here the skillcd coraftsman generally
carries out on his own all the taskc reloted to the processing of
the goods, from the raw material stage to completion,

The fuctory system repl~ces the custom pro-
duotion with the fabrication and assembly of the standard inter-
changeable parts, carried out by adopting a strict division of
labour and transferring skill frori the worker to the machine, This
results in an increase of the projortion of scui-skilled workerc
utilised in the output of the gouls and rikes it poseible to manue
facture economically standard producte in large quantities, On
the other hand, the factory system brings about the managerial
problen of co=ordinating and countrolling men, natericls, and machines
in order to attain the desired quantisy and qualiity of goods,

Hence the necegssity to establish Producticn
Control Procedures, designed mainly o define "what" the activitices
of the manufacturing operations are and "how" the activitics,
duties and responsibilities are to bte carried on.

Such written procedures are nceeessary not only
for the guidance of employees perforuing the work - so that 1t is
done according to instructions « lwi aleso beceuse many of the
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important procedures are rolated to several centres of responsie
bilities. For example, the procedurec related to the 'Day=Rate
Processin;: Schedule' Form serves to: record the tiwe spent by
workers on each job; check off completed work fronm production
schedules; make up worker's payroll; charge working time to pare
ticular products in order to get actual cost and to record the data
for future cstinating,

Unless standard procedures are developed for

contoets between and within departuents, cxecutives are overe

burdened with Jdetails and do not have time to dcal with broader o —

problems of the operation,, Standard procedures, beside rclieving .

cxeoutives of the routine duties, also provide a reans for syste= 1

natie management and control. In “aet, once the proccdures have

been developed and authorised by nenasement, common activitics do

not come to the execoutives attention a-ain until a precedural change |

is necessary, Thie principle is known as MANAGE EENT BY EXCEPTIONS,
|
|

By introdueinz method and order, the proce=
dures reduce cost, improve control amd help to identify responsi=
bilities for mistekes, In addition, they provide a.ready=refcrence
in respecct to exccutives instructions and decisions,

The Production Oontrol Procedures proposed in
this Manual are intended to serve as guide only. There is no such
s thing as a standard procedures system which can fit, without
neceseary adaptations, into the speccifie requirements of any one |
nanufacturcer. The type of production, the number of products uade, |
the size of the opcration, and the canabilitics and attitude of
individuals involved will hove a part in deternining how to adapt
the proposed proccdures,

Wide use was nade of flow charts to conplement
the text and as a means of petting across the essence of the proe «
ccdures. The layout of Forms was thorouchly studied in a systo=
natic way so as to facilitate the adaptation of the procedures.
The Manual wae devised in suop a way ae 1o allow for additions and
changes without upsctting the overall order
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and usefulnese of the llanual itself., To this end, the pages of
ench seotion as well as cach aeppendix are numerated separuiely.
This arrangement will also perrit incertions in the lanual from
tine to time of reviscd and additional materials and further
claboration of the existing topicse.

The preparation of the Manual was undertalken
as a Development Project by the Woodworking Tean LIS/UNIDO, during
my 2% yeers assignment with the Government of Singapore and Wi
alaborated to fulfill the specific neads of the small scale furni=-
ture industry in Singapore, but it may also serve 248 a standard
reference for the furniture industry olsewhere, In fact, the
Manual is believed to be the first of its kind and I hope that it
may constitute a valuable, even if modest, contribution towards the
rationalisation of the small scale furniture industry.

To conclude these introductory notes, I would
like to emphasisc the important part played by the LIS counterparts
in the implementation of the Manual, In particular, I would like
to mention the contributions by Mr., Poo Siew King and Mr. Lin Chin
Heng,

Pietro Borretti
United Nations (UNIDO) 'Woodworking Adviser

30 May 1972

C e ——— - - . - J O e haha
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Sales Forecasting
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Authority To l'anufacture
Socheduling

Overall Control
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012 Flow Chart Of Production Of Standard Furniture
Tor Stoock (Production Order)

. 013 Plow Chart Of Production To Customer's
Requirements (3ales/Productiun Order)

021 Sales/Production Order
022 Miscellaneous York Order
023 Control Board

024 Cost Sheet
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Pull Size Drawing
Perspective Drawing
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Delivery Order
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Any industrial enterprise, regurdless
of its size, must be based on a well designed
orgenisation structure in order to achieve
offeotive co=ordination, and control of the
policies and functions of the firm,

- '

The nain objecetives in the development
of a sound organisation structure nay be defined
as follows 1

i) Definition of scope of the business
operation,

i1) Separation of the activities logleally
and set up distinct functional units,

ii1) Delegation of authority and responsibility.

iv) Aessignnent of specific duties to oxeoutive
personnel.,

v) Preparation of a functional Organisation
Ghart.

vi) Seleoti-n of Production Supervisor.

1.2

m.hl For the purposc of this Manual it is

assuned that the organisation struoture will be
suitable to oarry out two types of production
progremnes

1) Produotion programmc which caters for
the need of Standard Furniture,

1i) Produotion programne which caters for
None8tandard Furniture,

- D S
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l.2,2

1.2.3

l.2.4

The first programme does not involve
an immediate ocustomer but it is designed to
appeal to a wide cross-section of local and,/or
oxport markets. In this case furniture is pro-
duced for stock and it is subsecquently delivored
to custouers when soceific orders are placede
This programte can be carried out by wmeking use
of mass production iethods and employing un=
skilled and seni-skilled labour under the dircet
supervision of the company.

The second prograime is based on ”’\'l
specific custoners' rcquirencnts and it is
neant to be gixigtdy complementary to the
proluction of Standard Furniturc. This is an
expensive form of nanufacture which is best left
to small shops becousc it cennot be earriel out
by takin; advantage of mmss production riethods.
Therefore, the plant shall try to avoid the
nenufacture of individual items, However, in
nany cascs, nanufacture of individual iteums
st be cceepted and cannot be totally avoided.
Normally this prograrme will be carried out by
"Pactory Sub=cuntractors" employing their own
teen of workers (ref. Section 9 paragraph 9,2.4).

Other assuiptions in respect %o
business oueration relevant to the Manual are :

i) he company will acquire Standard Designs
from external sources, rather than set up
it8 own design facilities, In fact, it
is hardly possible for a small scale
plant to employ a fully qualified designer.

11) In order to operate with the lowest pos-
sible overhead, the administrative side
of the company should be located in the
sane remises as the plant. Both Adnindie
stration and Production will share the

SICTTICH 1 ]

ORG.CTISATION STRUCTURE Twe 1/2
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1.3

ﬁ 1.3.1

1.3.2

1.3.3
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SLCTION 1
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gsane office space 6o that comuion filcs
uay be used to reduge paper work to a
ridinimun,

All tho activitices of any imdustrial
enterprise are to be olearly separated on the
basls of primary functions according to the
csharacter and needs of the busineass activitics
of the firm, The organisation structure must
be built around functions rather than around
individuals, /n organisation built on indivi-
duals, no matter how competent they uny be,
will lack permancnce and cannot pcerform at a
neaningful level of effici:noy.

Once the separation of functions and
thelr logilcal sub=divisions are definite then
it may be poesible for a small firm to group
two or more related sub-functions so that they
ray be handled by ore person.

The company is so organised that a
Departmnent is set up to verform each function.
Bach Department, in turn, is broken down into

subedivisions whioch executes phases of funetions

(sub=functions).

The priwmery functions may group
ap follows 3

i) Top Management sets the overall policy of
the business and is responsible for the
eontrol of the overall operation.

i1) Production Department ocovers all plant
activities direoctly and indireetly related
to the menufacturing processe.
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Adninistraticn Department ineludes all
the activities of nduministrative nature
related to the oconmpany as a whole. Gulis
is also considered as =~ sub=division of
the M\dministration funetion although 1t
ig not striectly related to 1it,

Nc¢ industriesl establishnent ean upe=
rate efficiently unless authority and respone
sibility are clearly defined =nd inter-relutud,
Authority should be delegated as fur down in
the organisation siructure as juesible, and
responsibility should go togethcer with the
authority necessary tu control the relevant
activities,

an inmportant factor in organisation
is to determine the respective levels of exe-
cutive ranks, although fine shades of distino=-
tion in rank arc unnccessary a8 well as
impossible, In larger plonts there are many
levels refleeting the complexity of the organi-
pation. PFor the purpose of small nlants it
may be practical tu limit thc rank of Mana er
to the entrepreneur himself or to the Manazing
Direetor. The rank of authority at departuental
level will be that of Supcrvisor, At sube
function level the rank denomination will be
that of Foremen and, at one step down, Group
Leador. For other sub-functions, such as
Stores/Delivery, Purchasing, Personnel ete.
the rank of authority may be that of Section
Hecad depending on whother the corresponding
activities involve the supervision of subore
dinates, otherwise the denomination 'Clerk!
will apply.

ATCTTON 1 ‘ CRG.JITS PTON STRUICTINN
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1.5.1 Duticd are assigned tu the verious
denartrents and their subedivisions .n the
basis of the funetional activitics. 1In largcer
plants, e cuties of cvery individual officer
should be confined to a sin le lcading cotivity.
However, in sncll plants it may be neccssary
for one officer to handle two or more relatced
func tions,

o MIoHNA

1.5.2 When the organisation siructure has ' '
been developed, titles of positions at each
. level of authority must be standardised ond
ppecifio duties (Job Deseription) should be
assigned to each position,

1.5.3 In small plants of the type envisaged
in this llenual the exccutives range of pere
sonnel may be defined as follows

1)  Top cxeautiyg, that is, the Entreprencur=

cun=Manager or alternatively the Managing

Director.
11) Senlor sxegqutdygg or head of departments,
. including Adwinistration Supervisor and

Produwetion Suporvisor,

1.54 Top executives are individuals who
discharge major rcaponeibilitiesl and exercise
a whde ronge of authorityz. They are directly

1 Authority = The right of une person to require
another to fulfil spceific duties.
Duties are the activities a person
is required to perform,

2 Reaponsibiliti = The obligation and accounta=
bility for the performancc of dutics.

T e

~./1mT REd -‘I ! f\y\n_.qT.:x Agtat 34 t».,.‘ ‘”(“ T 13 o0 //ﬁ
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congerncd with the foruulstion and application
of the basie pulicdes of the coupany., Thoy
establish the oontrol nd co=ordination betiocn
principal tetivities of the company, that is,
in wur ccse, Administration and Production,

1.5.5 Scnior executives, on the other hand,
carry heavy responsibilitics and exereise full
authority in their rceespective crcas of actiou,
They are rated as excoutives head of departe

ments of which they ~re in charge, Their task _,»-\.‘

ig to break down the conpany's basie policies,

particularly the ones governing their lines of

werk, into dircetive regulations and to decvelon
the fundanmental procedurcs for their respcotive
departnents,

14546 In the procedurcs e¢laborated in this
Manual, virious cetivities such as production
soheduling and cuntrol - which are rclated to
sub-fune ticns of the Production Departuent -
nre performed by the Production Supervisor
hingelf. The rcascn belng that in sualler
plants the Produetion Supervisor, or his .iceis-
tant, are bound to get involvel in these
cotivities. However, in the funcotional type
Organisation Chart, presented in the lanual,
all sub=functions are charted separately 8o
that the perforunance of the relevant activities
nay be aesigned according to the requirements
of apecifiec plants,

1.5.7 Similarly, the Manager of smaller
fims may possibly supcrvise the Aduinistrative
funotion until the oxpansion of the business
justify tho enploynent of an .Jdministration
Supervisor,

SECTT AT 1 ORG NISATIVY STRUCTURE ' T e 1/6
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it is cosential, even in small con-
panies, tu draw up Organisation Charts (ref,
appendix 021) so that all persons may know how
they fit into the overall set up and see the
relationshipy of their groups to the rerainder
of the coupany.

1.6.2 Ag said carlier the organisati.on rust
be built around function, not individuals, /\l
Consequently the Chart will tell "where" in

the oompany a function or sub=function is |
. placed and show graphically the breakdown into

Departments and Scetions, It ulso indioate

the space of executive contrel and the level

of authority.

1.6,3 The proposed Chart is intended as a
guideline only, and modifications may be
introduced to adapt it to the particular
company. It should be noted that there is no
such thing as a standard chart; thore are
gchart patterns but n.ne can be applicd directly
without changese

. 17
M 1.7.1 A good Produetion Supcrvisor is the

best production tool to be founde. Larger
plants ocan afford elaborate organisation
structure with hishly specialised and highly
paid professionals, But this type of personnel
is seldon within the reach of the small scale
industry.

1.7.2 In snall seale industry the Produo=
tion Supervisor is the backbone of the factory.
The planning co-ordination and the maxinmmn
utilisation of labour, matcrials and plant

CRGANTISTION S RUCTURE . Tage 1/7
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facilitles depend mostly on his skill, knowledie
and also his ability to motivate and lead, He
is u highly versatile individual who is not
only concecrned with the actual naking of proe
ducts but also with the activities of the

plant rel-tced to processing. He imst be a
hichly responsible person fully familiar with
wocdworking technology and plant manageucnt,

He should also have an appreciction of certain
managaient functions vhich are not of direet
concern to him., Cost .iccounting, in particular, -
ie a very important .rea of modern manageunent.
Therefore, the Production Supervisor should
also be acquainted with its funetions, pure
poses and procedures, 8¢ that he ney be coste
conscious in the planning and control of
production activities,

e e e = e+ et e @

SECTION 1 ORG. IS 1'ION STRYPCLURE
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2.1.3

2.2
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Before production can be planned and
scheduled, Sales must be forecasted to deternine
"what'", "how mmoh" and "when" to manufaciure.
The larger the period for which Sales can accu=
rately be forecasted, the easier it is to plan

production and achieve a uniform level of outnut, /‘\-'

For repetitive manufacture of Stan=
dard Furniture the Sales will prepare an
Estimate/Sales Budget showing the quantity that
should be morketed in the mext period, say
quarter or half year. '

« 48 for the requirements of None
Standard Furniture manufactured to customer's
requirements, the Sales will usually prepare a
Sales Budget listing Orders received (backlog)
and expected Orders (forecast),

Sales forecasts and customers! Orders
provide the information for scheduling. There=
fore, close co-operation should exist between
the Production Departiient and the Sales, For
instance, the Production Supervisor should, when
necessary, make special provisions to fill
*rush" Orders and thus help in gaining additional
business, On the other hand, the Sales should
forecast sufficicntly far in advance to enable
the Production Department to plan steady proe
duction, employment and procurement of materials.

SEC®ION 2

S.LES FOREC LST ]ﬁ Pire 2/1
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3014l

3.1.2

3.103

3¢l

3201

'"Product & Process  Speeifications!
consist of instructions on "how" to make ¢oods
and perfori operations, The manufacture of
parts and the assenbly of products, whether
to stock ovr to customer's Order require the
preparat.on of some basic 'Product & Irocesses
Speoificatiuns' whioh convey essential infore
nation for »roduction control and are also
needed for the compilation of Estimated Costs
of produots,

/‘ ——

Without a minirum of pree=established
specifications no rational planning and control
of the manufacturing process can be accoriplished,
Por example, without an estimated breakdown of
naterials requirements for each Order, 1t is
not possible to anticipate needed parts accue
ratcly. This results in delay in the avallae
bility of materials and indiscriminate usage
of mmterials resardless of actual requirements,

On the other hand, the absence of
pre=cstablished processing flow and processing
times, results in inflated labour costs and
delay in ccmpletion schedules,

In the instance of None3tandard
Purniture the availability of adequate speci=
fications will have an important bearing on
quoting the right price and getting the oontract
to manufacture the goods,

The following documents are related

SLCTION 3

TRODUCT & 120350805 SPRCTIRIC.TIONS Poe 3/1
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3e2e2

3.2.3

to'Product & Processes Spcelcations!

1)  Pull Size Drawin e (appenlix 033)
14) Soale Drawings (appendix 031)

111) Isouetric Drawings (appendix 035)
iv) Part Drawings (appendix 032)

v) Persp.ctive Drawings (appendix 034)
vi) Bill of Materials (appendix 041)
vii) Operation Shects (appendix 036)

For the case of Standard Furniture
the doouments arc prepared under the respons=
gibility of the Production Supervisor, Lut
if original designs are acquired from outside
sourccs, it is likely that drawings will also
be obtaineds When designs are acquired on
licence basis cll the relevant 'Product &
Processcs Specificotionst will usually be pro=
vided as port of a package decal. The docuncnts
for Standard Furniture, once established, will
become standard rcference 8o long as products
or processes arc not modified,

'Seale Drawings! for NoneStandard
Furniture will usually be supplied by the
oustomer, From this refcrence 'Bill of
Materials' and possibly 'Full Sise Drawings!
will be prepared by the Factory Sub=gontractors
and approved by the Production Supervisor,
The three production doounents nentioned above
are, in most cases, the caly ones required, in
connection with the production of Non=Standard
Produots unlcss substantial quantities are
ordered,

PROTIAY & PROOTSSES STNCIRIC TICNS Pue 3/2
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orawings show the design of the proe
duct in graphic forn and arec generally confined
to depicting physical dimensions and tolerances
(acceptable devictions frow exact neasurencnts,
shapes and contours which the product is %o
nave), It is a basic rule not to attempt to
road drawings by scaling them. In fact, the
only valid reference in this respect shall be
obtained by the dimension figures given on the
drawings,

3,32 ikl SAEe BEalAakE (r-f. appendix 033)

They depiet products in full scale
(1,1) and arc necessary when designs involve
complex shapes and contours, but they are
otherwise diepensed with in normal cases,

Socds Rrawinc as x on)

tScale Drawings! constitute the
rdnimum indispensabtle reference in the produce
tion of any producte They reproducec the
design according to a siven reduccd scale
(for instance 11245, 1.5, 1:10) with critiocal
details possibly shown in 1:l scale.

L iia Draiiiie (afe ausmadix 035)

'Isopetrio Drawing.s' are especislly
ncoessary in the instance of oomplex pileov of
furni ture involving several subeassembling
and a great number of component parts, They
present the product in a "gxploded" view
showing the relationship among parte identified
by code numbers,

PAODUAT & PROCESS.S SPHCIFIC.LTIONS ragce 3/3
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343.5 Pach Drawiingl (efa-acpoaddx Qd2)

'"Part Drawings' will complement
'Seale Drawings' by showing on separate sheets
cach componant pert of the »roduct with dew
tailed dimensions, The back of the 'Part
Drawing' shows the 'Yart Iruccss Flow'! which
will illustrate for reference of Foremen and
workers, the ncdifications the part is expeeted
to undergo at each processing stations. The
pre=cstablished sequence, according to which
the processing steps are listed will, anong
other things, provide rcfcrence for the nove of
raterials between processing stations. Depende
ing on the complexity of the product, data on.
required tools and attachuents will be listed,
which in large plonts arc usually indicated in
claborate Route Sheets. The record of parts
cormplcted and rejected at cach machining
station will be catered on the back of the 'Tart
Drawing' by the lMachine Operator while the
Porenan will investigate sources of spoilage
and arrange for replacenent of spoiled parts
(ref, paragraph 8.,7.6~3).

3.3.6 Rorapeatixe Drawigs. (ref.auncndia 034

tPerspective Drawings' represent
products in a 3 dinension view and are essential
when designe of complcx ntture are menufacturcde
They are an essential aid in conveying the
designer's conception of new designe before
prototypes may be preparceds

wl, The main function of the 'Bill of
Materials! is to antieipate Direct Materials

quantities, sizes and cost and to authorise and
ocontrol materials issued %o production.

SECTTON 3 PRODUCT & 1 ROCTSSES SPHCIFIC TIONS
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=2, There ure two types of 'Bill of
Naterials'. Onc for Standard Furniture (rcf.
appendix 041, Forn 04l=d) and the other fur
Non=Standard furniture (ref. appendix 041,
Forn 041-B),

3o The '3i1l of Materials® for Standard
Furniture ic mde of a "master" copy and two
hyariable" copies, The former contuine infore
mtion on naterial sizc ond cost for one unit
of product., The "master" copy io prepared
whencver new standard products are desijned,
and it is filed for permnent referonce.
Subsequently, when new ‘'Production Orders! are
{asucd for the particular product, the “variable"
copies arc coupiled by extracting naterialse
requirenents date frou the "nagter® cCopy.

Opex: 5

This production dccunent constitutes
an essential tool for the scheduling and control
of work in pro.ress of Standard Furniturce
Throush the 'Operation Sheet! the Produetion
Supervisor and the Pore'en will provide the
following data 3

1) Processing sequcnee, through the variocus
processing stations, of each part of a
given product,

11) Arrangenent of the flow of each part in
order of priority in respcet to each other,
in order that parts and subenssemblies
requiring more time for proccssing are
started at an carlicr date.

114) Indiecation of when two or nore parts of
the same »product take the sanme operaticn
in proecessing so that these items may be
rachined et the same time thus saving
mohine sete=up time.

SICTION 3
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iv) Betimcted processing tine (including
machine running time and machine set=up
time) for each operation rclated to e..ch
part of the produoct, Estinated tines
usually refer to the production of a
given product lot, that is, a gliven
quantity of product units,

y) Estimcted processing time for taeks othor
than machining, such as assembly, finiahe
ing cto,

vi) Records of actual times as against getina=
ted times,

For Standard Purniture, the 'Operation
Sheet! will constitute an important reference
for performancc of the nonufacture process, in
that it provides the breakdown of actual time
spent on each operation. These data are
oritical in the eetablishment of past perfor=
wance reference and for process analysis,

e e m————
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4.1

4,1.1 The Manager and Sales personnel will
revise periodically the pre=established Sales
Estimates, The revision will be bascd ou
ourrent sales prospects and the 'Periodical
Produotion Report'! (ref. T.4,) showing current
stocks on hand, orders un hand and deliverics,

; But, before projectcd Sales Estimates are
appr..cd and adopted as the plan of operation,
the Production Supervisor shall compute the
capacity nceded and check it against the
capacity available under norial circumsitances,
Overall capaeity figures will determine whether
therc is neced for overtime work, zdditional
shifts, ond whether additional equipnent
should be purchased and the plant expanded,
The "Load and Capacity" data will provide the
Salcs with information on the kind of plant
capacity available for new work which might
be negotiable with customers,

4,1.,2 The capaclity must be expressed in
some gancral overall measure such as Man=days
(or lanehours) and llachine=hours, The Mane
hours noasure will be used to cstimte the .
proocesing Pequirements related to ussembly,
finishing and upholstcry tasks, The Machinew
hours measure will be adopted to estimate the
maochining-time tasks,

u 42,1 In the instancc of lanehours

Capacity/Lead, the number of Direect Labour
Man=hours feeded to assemblc, finish and
upholster ene finished unit of each produot,

_—
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onn be obtained Crem past recerds, whieh in
the instance of Standard Pusniture are reeor-
ded in We ‘Operetion Sheets' (ref, 3.4.2 &
apsendiz 036). The Man-hours are multiplied
by the quantity required by the Sales, The
SuR of theoe requirements for variows pro-
uete eneh mouth shows the mumber of total
Raa=hours required,

4.2,2 he number of worker's Nam=hours
available per week on a shift ¢f 8 hours
por day (nllewing half day en Satyrday and

. heliday on Sumday) is thessetically equal
% 44. YNowover, we will mot ;et 8 hours
profuetion per day because it will Scke
tiae for the worker %0 start wp in the
sosning. BSimilarly, time lesses will ooccur
beforve and after lunch break and at the end
of the day. Therefore, the weekly effective
Yen=hours ner werber will be tokeén as 40,

A speeimen of ‘'Man Oapaeity/lond Reeord' is
‘shown beleow, The Necord serves te sabulate
the tetal cstimated lead of assembly, fini-
shing and uphelstery tasks, apainst the

availahle Nan=hours eapacity. It will also

. . show the unalleenied eapacity available for

- |

Pindeh -nuu-u
Wheleey .m-n.
Sub - Contvaster OMIC- ﬂ'!l.
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4.3,2

4.3.3

Similarly to Man=hours requirements,
the number of Machine=hours needed to machine
onc unit of each Standard Product will be de="
rived from past performance records, or time
study where feasiblc., Specific reference on
llnchine~hours rcquirements is contained in the
respeotive 'Operation Sheets! of each item of
Standard Furniture,

The sum of llachine=hours requirements
for various products each month will show the
respective needed oapacity for each uachine,
In order to arrive at a realistic evaluation
of the load, the 'Operation Sheet' should ine
dicote separately both the expected nachine
running tine (necessary to perform the
operation) and the seteup-tine (or change
tire) needed to chanze over and adjust the
michine for the operation. This will serve
a8 a guide in determining the "optinum bateh
quantity" (ref. 5.4) as balinced against the
total units of products required per nonth,
Por exauple, the machining of a 50 unit batoh
product requires 50 riinutes of ‘'running tine!
plus 10 minutes set-up=-tine, ecquals 60
minutes for 50 picces., On the other hand,
by increasing the production bateh size of
the same produot to 200, the operation will
take o total of 210 minutes = not 240 ase in
the case of 4 batches of 50 units.

The available weckly capacity of.
Machine=hours per machinc can be set at 40,
that is, the same as for the lian=hours capa=
clty., However, an addiiional allowance of
10% should be applied to compensate for time
loss due to maintcnancc work on the machine,

SICTIOY 4

1
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A opeeinen of the 'Vashime=houre
Oapacsiiy/Load Resord' is shewn belw, The
Resord serves %0 talulate the total estimmted
maohine load ayainet the available Mashine-
houre capasity and thows the mmount of un~
alleoated eapseity available for use,

SHCTION 4 ]

ANALYSIS OPF PLANT CAPACITY & 1LOAD T Pare 4/4



M.AUas OF PAODUGTION PROGIDURE LIBAUNEDO Od4en/sl8

5el

RO A AR o
ant YyolRnok
I ID3 13T Y

SLCTION 5

Once the projected Sales Estirntes,
and specific customers'! Orders are approved as
the plan of operation on the basis of Plant
Capacity & Toad .inalysis, Manufacturing Orders
shall have to be prepared as starting point
for scheduling activities,

Because & factory necds to make vhat
will sell and to avoid making what will not
sell, all production must be specifiocally
authorised, In fact, the Production Department
has no authority of its own to transform
materials into specific products. Through due
authorisation the Production is notified of
items to be produced and is authorised to pere
forn the necessary work by use of men, matee
rials and machines, Producing authority covers
the naking of only one particular lot of goods,
No other product than those authorised may be
uged wvithout further spcoific authorisaiion.

Manufacturing authority comprises of
two levels 1t

1) Produeing Authority
This level refers to the authority to go
ahead and moke products and generally
falls within the responsibility of the
Manager himself acting in consultation
with Sales and Production,

11) Proceseing Authority
This refers to the instructions on "how"
to make goods and perform operations

- - PR
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(ref, Section 3), This level.of respOon=-
sibility falls within the responsibility
of the Produotion Supervisor.

Frocedure of authorisation to manue
facture covers both Standard Furniture to be
acde for stock and NoneStandord Furniture to
be rade to customer's rcquirements,

Produeing Authority conseists of one

main Porm (ref. appendix 021) which uay funotion

alternatively as ¢

1)  'Sales/Production Order! (ref., Flow Chort
appendix O13). '

11) 'Production Order' (ref. Flow Chart
appendix 012).

The Orders provide a starting point
for eontrol, statc quontities required and
completion or delivery datcs, and serve as a
basis for compiling and allocating costs,

The 'Saloes/Production Order! is
authorised by the Manager and is based on
oustomer's requirenents and uay include None
Standard Furniture and/cr final processing
(£inishing and upholstery) of Standard Furnie
ture from stocke The Form has been devised as
to funotion as Salcs/Offer as well, thus elie
minating the need for Quotation and Confirnam
tion of Order (Order Acknowledgement),

Alternatively, the Order Form is
issued as 'Production Order'! for the manufaoe=
gure of Standard Purniture for stock., The
'Produstion Order' is usually authorised by
the Production Supervisor provided a reple=
nishmant of stock policy (minimum levels) has

o ——— e S——————
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SECTION 5

been pre-estoblished with the anproval of the
Uanager. In this oase, 'Stock Cards! (ref,
appendix 043, Form 043-B) become the sourcc of.
authority to replenish stock of Standnard Furnie
ture as they arc depleted (ref, poragraph 8.8,1~1)

Detailed procedures related to 1Sales/
Production Order! znd 'Produection Order!' ore
elaborased in appendix 021, The Form is here=
after generclly referrcd to as 'Sales/Production
Oorder' (S/P.0.) unless in thc gext the Forn is -~
specifically referring to the manufacture of '
Standard Furniture for stock in which casc
the word 'Production Order' (».0.) will be inde
use of,

In addition to 'Sales/Production Order!
and 'Production Order!, a 'lMiscellaneous ‘ork
Order' will be issucd to constitute producing
authority necded for various type of re=work
and repairs, The Order is normally issued by
the Production Supervisor. The Forn is shown in
appendix 022 but its procedure is not claborated
in thie Manual. The Form will be entercd with
the progressive rcecord of exponses in matericls
and labour related to the job in order to
simplify the cost determination of sraall Orders.

The Manager in co=operation with
Production and Accounts will consider econonical
lot size (an optimum size to procese at ore
time) of Standard Furniture by balancing the .
"preparation costs" of an Order against its
voarrying charges". Suall plants cannot
afford detailed computation in this respect,
However, it should be appreciated that,
generally, the larger the lot size or quantity
processed at one time, the lower the preparae

AUTHORITY TC LLNUR.CTURD Page 5/3
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tion cost (ce.ge the mochine sete-up cost) and

the higher the oarrying charges (e.g. intercst

on capital tied up in inventories, storage

space, insurance and detericration). Thoreforo,

the optimum lot size for a 'Production Order!

i8 that quantity for which the sum of the 1

preparation costs and the carrying charges are v

at a nmininun, J
|

The Orders Priorities = that is, the
sequence in which new Orders are %o be put
into manufacture = ghall be indicated by
classifying the Orders as "Regular" "Rush'"
or "Stook" Ordcrse The placing of an Order in |
& given priority class, establishes the relative
importance of the Order as comparced %0 other
Orders either scheduled or already being
processed,

AUTHOITY TC MUNMUT WCTURD . Darn 5/4
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SECTION 6

Scheduling may be defined as output
programme based mainly on such factors as
'Seles Requirements!, 'lMachine & Man Load
Records!' and 'Operation Sheets'. The main obe
Jeetives of Scheduling can be defined as
fcllows :

i) Establish whon and at what rate products
will be nmanufacturced.

ii) Determine relative tiwes at which spceie
fic activitics shall cececur in the nanue
feeture of given quantities of products,

ii1i) Provide the quantity of furniture re-
quired to fill specific custosers! Orders
and naintoin Pinished Goods inventorics
at levels pre=deterriined by the management.

Scheduling achieves econony in manue
facturing when it estahlishes a steady rate of
output with a minimum of working capital, that
is, thc shortest processing tine, a rapid turne
over of inventories and a minimun average
inventory.

There are two levels of Scheduli.g :

/
i) Ovorall Scheduling

which refers to the scheduling of output
requirenents of Pinished Goods for the
plant as a whole,

ii) Process Scheduling
which refers to the detailed scheduling
of work related to specific ecquipment and

LISANINO O84-0/ T/ ‘
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proccesing tasks (machining, assembling,
finishing, upholstery).

Both Schedulin; levels shall be
adaptable to the nced of ?aixed manufacture”,
that is, renetitive production of Standard
Purniture for stock, and a limited anount of
Non-Standard Purniture nade to custouert's
requirenents,

Raddniiien

-l. Overall Scheduling is the responsi-
bility of the Production Supervisor and 1is
formulated from Sales Forecast as well as
customar's Orders. Its nain purposc is o neot
Sales requirenents, proaised delivery datcs and
distribute the total working load in such a woy
ce to .chieve maximum utilisation of labour and
equi nent.

-2, The Overall Scheduling will be
arvanged according to Order priority (ret,
poaragraph 5.,5), that is, the sequence in whioch
new Orders ~re to be put into production. The
Overall Scheduling data will be entered as
required on thc Production Control Board (refe.
appendix 023).

Overald Seheduling for the echiniig.ol
Standard Fumadture for Stook

-l, ' The Scheduling shall usually be cone
puted on monthly basis and show quantities of
each pruduct to be machined in the given period.
The Schedule will deternine the pricrity and
rate of output of the various items necessary
to replenish stocks of Pinished Goouds, The

time required for the production cyole of each
product will be derived from past performance

STAMTAN

[S

SOHENULING Pare 6/2




WANUAL OF FPRODUOTIUN PRO)NDURR

LIG/UNZDO O84ud/N1N

6.3.3

SECTION 6

as rccorded on 'Operati n Sheets'.

-2, In the production of Standard Furni-
ture it is often nececssary to get the final
agsembly under way as soon as possible in order
to fulfil Sales requirements and maintaln a
balonced load of the .issenbly Sections This
shall be kept into account when preparing the
Overall Schcdule and shall be indicated by the
notation F.R (Borly sssenbly Requirement) on

the Overall Scheduling & Control Buard, Detnils
of B.R method are given in pareagraph 6ede2=4,

andLor ﬂwww 4 : =
Sfure fron Stogk

-1, In the instance of Non=Standerd
Purniture and further processing (finishing
and/or u holstery) of Standard Furniture to
customer's rcquirecrients, the Overall Scheduling
will be arranged on day=to=day basis uon

issuing of the relevent tSales/Production Order'.

The time required fur processing tasks reclated
t> further processing of Standard Furniturc
will be taken from the relevant 'Cperaticn
Sheeto! and entercd on the 'Sales/Production
Order' Form prior to the preparation of the
Overall Scheduling. VWhen Non=Standard Furnie
ture is ordercd, the tiue required for each
processing tosk shall have to be estimated
fron past experience and entercd as abuves

-2, The man=days lead entered on the
Production copies of the 'Sales/Production
Order' will be first allocated tentatively
agcording to promised delivery date of Salce=
Offer sent out to the custoner. Pronised de=
livery dates should not be given until the
possibility of mecting them has been
ostablished, A8 soon as the ocustomer accepts

SCHEDULING Page 6/3
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ghe offer (within the period specified in the
offer) the load will be oconverted into
effective sohedule,

Purosoge, il P Regr

-], The nain purpose of Trocess Seheduling
is to fulfil the output target and the conple=
tion dates set by the Cverall Schuduling.
Seheduling is also meant to keep n constnt
supply of wurk ashend of ench viece of equipnent
and direct labour of each Processing Secti.n.

It will uaintain the correet sequence of work nt
ccch mohine and stage of prucessing in the
fabrication of parts and in the agsenbly of
prcducts., Process Seheduling shall afford
sufficient floxibility to accormodate unfores=
geen situations and interruptions as they occur
in manufacturing.,

-2, Process Schcduling is the responsi-
bility of the PForenen of the Proccessing
Secotions and of the Factury Sub=contractors.
Both are given scheduled dates within which to
gomplete the respective work assigned to then
by the Procuctiun Supervisor.

Lrogass Seheduling by the Foxsuan.od
Rregsasing Sagtlong

-l, The Process Scheduling carried out by
the Forenen of the Processing Sections will
include the following 3

1) Scheduling of HMachining & LAssembly of
S8tandard Products for Stook.

Soheduling of Purther Processing (Pinishe=
ing & Upholstery) of Standard Pumiturc
fyom Stock to ocustomer's requirements,

SECTIO. 6
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iii) Scheduling of Unholstery & Finishing
tagks of Non=Standard Purniture uachined
and asserbled by the Factory Sube
conttactor,

-2 The Foremen of the Processing Sections
shall arrange the detailed schedule of their
respective work ace.rding tc the completion
dates established by the Production Supervisor
in the Overall Scheduling, and stated in the
Foremen's copies of the 'Sales/Production Order'.
The Forenen shall use the wanted dates in pro-
cessing the products in priority order.

-3 In the instance of machining tasks,
the scheduling pattern remains unchanged 8¢
long 28 the products and processing methods are
the same. In fact n¢ detailed scheduling will
be carried out to show the load of each plece

of cquipnent at any given time. Instead the
Porenan will earry out Process Scheduling by
referring to Orders priorities and to the flow
of operations stated in the 'Operation Shects!
of cach produoct. From the data the Foreman will
schedule labour load on the 'Day-Rate Processing
Sohedule & Report' (ref. appendix 051). In fact,
in small plants it is not feasible to try to
place the exact use of individual machines

hour by hour for daye ahead, if the nachines
are to be used for several products. Machining
scheduling is more a matter of deternining the
sequence of jobs to be done on each machine
than of machine time schedules. Knowledge of
operation times is, however, necessary in order
to plan the allocation of product operations

%o machines, since the tine takem te prucoss a part
at any given machine determines when it 1s
available for its next operation or machine

and when the machine will be frec for another
order. Although cetual operating times vory

STCTION 6 1 SCHEDULING T Te 6/5
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SCHZDULING { P.c 6/6

considerably fro.: the expected times, nonethe-
less estiiites of expected operations times
are qQuite useful in scheduling.

-4, The Forenan of the Machining/
Assenbly Section will adopt the E.R method of
scheduling (ref. paragraph 6.3.2) when it is
desirable to get the final assembly under way
well before the cumulative completion of the
machine task of the product. The nethod con=-
giste in machining and asseubly initially only
n~1f the quantity of a given sub-assenbly,

of the pr.duct, The tiue required to
machine and asseible these reduced quantities
is ample for the production of all the needed
parts and sub-assenblies for th: whole Order.,
Later the balance of sub=-assembly A can be
rnade and the balance of the Order asscmbled.

=5 Assenbly tasks of Standard Furniturc
are closely related to the timing of machining
tasks and will be scheduled accordingly by the

Foreman on the 'Picce-Rate Processing Schedule'.

-6, The Form will be also used by the
Foremen to arrange the schedule of individual
'Piece-Rate Assignments! reclated to further
processing (finishing and/or upholstery) of
Standord Furniture to custoner's requirements.

=T Sinilar procedure shall be applied
by the Foremen to schedule individual 'Piece=
Rate ..ssignments' rolated to Upholstery &
Pinishing Tasks of Non=-Standard PFurniture
machined and assembled by the Factory Sube
contractors,

-8, The 'Piecce=~Rate Processing Schedulo'
will be similar in layout to the 'Sube
contractor Processing Schedule' (ref, appendix
053) except for the fact that in this ocase
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the sshadule wil) show the brenkdown $imm
exnscted t7 be taken by the Pliece=Rate
Worker to perform a aneoific task, A
specimen of the 'Piece~Rnte Processing
Sehedule' is shew helow 1

3

[
J/i
1/a

s

6.4,3

oy s

-9, - It ahonld he emnhnsined, however,
that in aertain circumstances, it may be
ndviachle to adapt the 'Day-Rate Processin

Behedule' to cerve for the sshedule of both

Day=Rnte and Plece-Rnte Workers at the same
tine, This ray be necessary phen the
workers are shifted freguently from Plece-
Rate %0 Doy-Rote work,

Rrasesa faheduling for Subegontnetors’ wark

When scheduling Non-Btandard
Pamiture to be maohined and assemdled by
Hhe Pastery Subeoontractor, the Predustion
Supervioor will sehedule the wor:: on the
'Sud-oontreactor Proaessing Sehedule!(ret,
appendix M3) but oniy in order to mimtain

SRCTIOM 6 T
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nis own rough estimate of the ourrent capaocity
apd load of the Subecontractor. In noruel
ciroumstances the Sub=contractor will not be
expeoted to prepare any formal Process Sohe-
duling but simply to keep the promised come
pletion date for the assignment while the
detailed distribution of the assignment among
hie workers will be left entirely to his
disoretion.

SECTION 6 SCHEDULING Page 6/8 . i
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Detailed control of output of the
various Processing Scotion and the Factory Sube
contractors are carried out instead as described
in the relevant paragraphs of Materials and
Labour Control (ref. paragraphs 8,7.2 to 8.7.4
& 9.5.1, 9.5.2).

Overall Control refers to the econtrol
of plant performance (Output of Finished Goods)
and is carried out on a centralised basis by
the Production Supervisor.

The nain objectives of the Overall
Control can be sumnarised as follows :

1) Maintain the scheduled rate of output;
that is, a rate of production sufficient
tu satisfy Sales nceds as planned in the
Overall Scheduling (ref, paragraph 6.3.1).

11) Detecot, invcstigate and elininate undue
derivation from Overall Scheduling.

The problen of Overall Control is
largely one of maintaining the seheduled rate
of output and of mecting delivery dates on
custoners' Orders, The task of the Production
Supervisor will be to compare actual output
with scheduled output and taking corrective
actions in order to eliminate delays and intere
ruptions before they hecome acute, Most of
the reports, on rate of output and on various
stages of manufacture, needed for the Overall

SECTION 7
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Control activity are provided by the Foremen
to the Production Supervisor and posted on
the 'Overall Scheduling & Contrcl Board! as
deseribed in the I'rocedure of the Board
(rcf. appendix 023),

Majcr delays and disruptions causing
production lags shall have to be corrected
through the use of overtime, additionel shifts,
expediting procurenent of naterials etc. When
late delivery is unavoidable customer shall be
notified promptly.

In the manufacture of Standard
Furni ture, the Produetion Supervisor shall sce
to it that finished stock is not allowed to
hecome exhausted Lecause of o lag in produetion,
On the other hand, finished stock of Standard
Purni ture shall not be allowed to pile up
becouse of over=optinistie Sales estimatcs,

In nediws and large plante periodical
reports to nanagaient nay possibly show:
(1) the size of production requircrents or
backlogs (2) the current rate of output,
expressed in terns cf units; (3) capacity
utilisation; (4) idle machine time including
causes of delays and action taken or reconrmen=
ded; (5) the percentage of output rejected
etc, In small plants of the type envisaged
in this Manual, the anount of reporting will
be kept down to the minimun, However, a
'Periodical I'roduction iteport' of the type

SECTION 7 OVEL..LL CONTROL




NAPNAL AP DRBUNSIDER BHAR W LIGAIRERD N04e 1)/ ol

e e AR — - b

presented helow it normally eonsidered a
atnisum requizesent in thie respeet,

= bl bend R AL

S . e Bevert will hely Lda@tify how
aetval Bales (Oedere. en ad) eompare with
foveonated Sales arnd thus %o fesewamm of
onages in Sales demand. The Wepers will
2180 indisnte the threntening depletion on
the enseesive zeguml~tion of finished
ntnek when eomparing stores quantities,
veluma of WSk iR pregrese and quantities
Geltveared, _ :
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w 8.1.1 Materials ray be grouped according

to their nature, use or condition within the
following classes

i) Direct Materials
1i) Indirect Materials

_/“\‘

111) WorkeineProgress

. iv) Pinished Goods
8,1.2 Rixsallaiariadi
w1, Direct Materials comprise all mate=

rials which beoome an integral and permanent
part of the finished product., This oclass can
be subedivided into :

i) Raw Materials
ii) OConponent Parts

-2, Row Materials inolude materials suoh

. a@ timber, finishing materials and upholstery
materinls whioh are purchased to be converted
into component parts and, finally, into
finished produots,

%, Component Ports, that is, parts of
finished products, can be purchased direct
fron the vondor (Purohased Parts) in conpleted
fornm, e.ge moulded plywood parts, swivel ocases
for offioe chairs, eto, Alternatively, they.
are produced in the plant fron raw mterials.

wd, Usage of Direct Materials 1s related
to specifio 'Sales/Produotion Orders' and
their cost is charged in its entirety to the

SECTION 8 MATERIALS CONTROL Page 8/1
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relevant 'Cost Sheet'.

Matar

l, Indirect Materials (also known as
Supplies or Dxpense Materiels) include all
moterials other than Direct Materials (ref.
10,7.5=2). This class can be sub=-divided int

1)  Suppleuentary Materialg

Various nterials which are used on the

o
O

Q =

product but do not becone a substantial

or permanent part of it such as nails,

paint diluents, screws, sanding paper etc.

11)  Conauseble Toolg

Materials which arc used in connection
with the operation of production and
maintenance equipment, or materials

other than direct used in the production

process, They include: cutting tools
(saws blade, knives, drilling bits)

grinding wheels, spare parts, lubricant

oils, painting brushes, hand tools ctce

11i) PFagtory General SuRRLigH

Materinls used for the genoral operation

of the factory, such as kiln fuel and
meintenance naterials,

iv)  Selling & Adulnietrotive Genoral Suonliss

Moterials used for general purpose not
strictly related to plant operation,
such as office supplies, vehicle fuels,
prototype and materials related to
general delivery expenses.

-2, Itens (i), (ii) & (ii1) are charged

to 'Cost Sheets'! on a percentage basis as

MATERI.LS CONTROL Poge
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8.144

8.1.5

part of the monufacturing orerhead (refelC.7.5).
Item (iv) 18 charged ac pars of the gelllng @ed
adminietration overhezd. (ref., 10.7.6)

J w1 No by

Work-in-Progress (eor VorKein-Precess)
include all mtber. als, ports, sub--assenbliies
which are being processecd ov assentlad irne o
finished produets, These items aie achualLy
undergoing productive oyerations oxr in Tenpu
rary storage between processci.

Endshed Goods

=1, Pinished Goods cornprisc of rrodcetsn
carried in stock in various degree of cornpleri » .
(such as semi-complcted ruemd Suse  rithout une
holstery and/or finishing) aad completed fugmd -
ture rcady for dclivery to custoners, They n1o
jtems which have been manufac tured Ly the
company (Stanaard Purniiure) or 1tens purciinsed
in completcd conditions (e.&. impcrted Goods)
for purpose of resale.

-2, Seni-complcoted Finiched Goods dsrucd
fron the Storcs for fuwthor nrocenoing aecordiry
to specific custoner’s requirencnes ore chasgeo
%o the 'Cost Shcet! as inlic: ted A1 perogivpn
0244345,

For the purpose of this Monual,
Materials Control cover the following Sundo~
mental objectives :

i) Deternining materiale requirenents, that
is, the planning of what motoerisls and
parts are necded to fulfil Orders for
Stock of Standard Mrniture and for Non
Standard Furnitura.

MATERIALS CORTION Do



‘ |
1L.NU..L OF FRODUCTION PROCEDURE LIS/UNIDO 064«D/SI1S

ii) Main®ain adequate Stock Level of Direct,
Indirect Materials and Finished Goods to
fulfil manufacturing and sales schedulcs.

iii) To avoid excessive capital tie-up in
inventory.

iv) To provide protection against loss due
to deterioration, damage and pilferage
during storage and waste during procces—
ing activities,

v) To reduce naterial handling costs to a - '
minioun,

vi) Purchase, Receive, Storing and Iesuing
Direet and Iniirect Materials, and
Pinished Goods,

vii) To accumulate Dircet Material Cost for
each 'Sales/Production Order'.

viii) To accurmlate Indircet Materials usage
as part of thc Overhead Cost,

ix) To provide a basis for the paynent of
materials purchased.

x)  To provide a basis for analysis of
rmaterial price, usage and expenditure,
863

W 8e361 The basic systenn of Materials Control

requires the inplenentation of the following
Forns :

1) 'Bill of Materials! for Standard Furniture
(rof. appendix 04leA).

i4) 'Bill of Materials' for NoneStandard
Furnituro (ref. appendix 041«B).

114) 'Purchase Order' (ref, appendix 042).

iv) 'Stock Cards' for Direct Materials
(ref. appendix 043=A),

- T i

SECTION 8 MATERIALS CONTROL Page 8/4
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v) 1Stoeck Cards! for Finished Goods
(rof. appendix 043=B).

vi) 'Delivery Order! (ref. appendix 044).

vii) 'Operction Sheet' (ref. appendix 036 &
Section 3 paragraph 3.4.8).

viii) 'Part Drawing' (recf. appendix 032 &
Seotion 3 paragraph 3.4.5).

ix) ‘'Indirect Materials Receiving Book!'

x) 'Tndirect Materials Issuing Book!

xi) 'OuteIn Tools Book!

xii) ‘'Progress Record of Sales/Production Order!

8.3.2 Various standard Forns, which are
part of Materials Contrcl in large and nediun
size plants, have been oxeluded fron this
Manual in order to reduce to a nininum paper
work requirenents. However, the functions of
the discarded Poriis hove been generally retained
and incorporated in other Forns as follows :

i) 'Receiving Report! data are entered on
to the supplicr's 'Delivery Order'.

i1i) "Materinls Requisition' functions arc
incorporated in the 'Bill of Materials'.

1ii) ‘'Purchasc Requisition' is discarded
becoause the 'Purchase Order' itself is
prepared by the Storekeeper.

iv) The function of the 'Pinished Goods
Report' is fulfilled by posting prooessed
goods on to the 'Sales/Produotion Order!

and/or the 'Job Assignuent'.

v) The functions of the 'Finished Goods
Requisition' are fulfilled by entering
the issue of 'Finished Goods' fron Stores
on the Storekeepcr's copy of the tSales/
Production Order'.

SECTION 8 ww M.TERIALS CONTROL Pee £/5
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 8.4.1

SECTION 8

Produgtd on Resoonsdbility

-1, The Production Departuient will be
responeible for deternining rnterials require-
nents and controlling mterials fron the crder-
ing stage to the dellvery of Finished Goods to
the custoner,

-2, The deteriination of materials require=-

nents will be worked out by the Production /‘l
Supervisor and the Foreuen of the respective

Processing Secticns, based c¢n sales forecast

and speeific 'Sales/Production Orders'.

«Je The Storekceper has an overall care-
taking of the Stores. He willi be responsible
for checking and handling the physical receipt
and issuing of materials and Finished Goods
to and fron Stores. The Storckeeper will sce
that moterials are properly arranged and pro-
tected in storage agninst loss duec to dcterio=
ration, danage and pilferage while in Stores.
In addition he is also responsible for naine-
toining the formal control of Direct Materials
and Finished Goods which in larger plants are
delegrted to separate centres of responsibility.

=4, Once the Direct Materials are issued
40 the Processing Scctions they becone Work=in-
Progress, .t this stage the Porenen take over
the responsibility fron the Stores and neintain
the physical ecntrol of materials throughout
the proccesing cycle until they arc converted
into Finished Goods.

=5, The Stores will then resune its con-
trol and either reccive the Pinished Goods
into Permanent Storcs or arrange for delivery

MATERIALS CONTROL Page 8/6 -
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845

to oustoner as schedulad by the Production
Supervisor,

: T s .
4

-l, Basically, the .iccounts responsibility
consists in accouniing for Materials Purchase
and Paynent, Materials Usage, Delivered Goodse
The Accounts will also naintain Moterials
Records required for cost analysis and finan-
cial statenents purposes,

/'\.

-2, In orier tc account for Purchrse of
Materials and issue rclcvant payuents, the
Accounts will process data provided by the
Stores,

3 To charge Direct Materials and/or
Pinished Goods to any 'Sales/Production Order!,
the .\ccounts will process issuing rceords
entered by the Stores respectivcly on the 'Bill
of Materials! and/or the 'Sales/Production
Order! (ref. 10.6.1).

=4, The .accounts will also be responsible
for invoicing customers (on thc authority of
the 'Delivery Order') for goods delivered

and to prepare cost analysis and financial
stotenionte as and when required,

¢ Di % Matoriol
-1, The first step in deternining
naterials requirenents will be taken at
Managenent level in selecting a Standard. Line
of Products, based on sales requirenents, and
estimating the average denand for a given
perdod,

STCTION 8
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-2, Subsequently, the Production Super=
visor will prcvide the Stores with 'Master
Bill of Materials' showing breakdown require-
nents of naterials (including spoilage
allowance) for cuch Standard Furniture. Fron
this sourcc the Stores will open and naintain
individual 'Dircet Materials Stuck Cards' for
cach size and type of naterial required.

-3, In order to place the initial
'Purchase Order', and determiine the point at
which the criginal stock should be replenished
(ninirun stcck level), the Stocks will consider
the rate of turngver of Direct M:.terials and
the usual tine interval between dates of Crder
and the receipt of material. It is inportant
that the Stock of Direet Materials should be
replenished before the supply falls to o roint
which nay cousc interruption in produection
activities. On the other hand, the tie=up of
excessive working capital by overstocking
patericls should be avoldede.

-4, Materials requirenents for Non=
Standard Furniturc cannot be determined in
advance as they becone known only when custo=
ner's Orders are received and acccpted. In
this instonce, speeial naterial requirencnts
will be listed in the 'Bill of Materials' for
NoneStandard Furniture (ref. appcendix 041-B)
which is usually prepared by the Sub=contractor
and approved by the Production Supervisor.

“5e Stock Materials shell be allocated
to production in advancc 80 that materials
ghortage nmay be eliminated. For this purpose
the 'Direct Materials Stock Card' (ref.
appendix 043-) shows appropriate entries 8o
that materials nay be allotted to current
Ordere in advance of production. This nethod

SECTION 8
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avoides running short of matcrials, which nay
happen when the records show only the balance
on hand of the nceded itens,

805.2 P age of D Materia

-1, Based on the requircnents of 'Bill of

Materials' for speeific 'Sales/Production Orders'

the Stores shall allocate imterials and request

purchase when the allocation of stock naterials

bring the stock balance to the pre~deternined —
pinimun level, .lso based on the requirenents '
of the Bill, the Stores will requcst purchase

of non=stock naterials as requirced.

-2, The relevant 'Purchase Order' (ref.,
appendix 042) will be prepared by the Stoures
and authorised and issued by the .idninistration
which will also handle thc actusl yurchasing.
Alternatively, purchasing of moterials fron

the Petty Cash Fund will be delegatcd on a
"Purchasing Authorisation Slip' by Departnental
Honds within a naxinun anount ecstablished by
the Manager.

8.5.3 Naseiving Iospcction & Storage of Ruchased
lateriols

-l, Upon dclivery of the goods to the
Stores, the Storekceper will check the goods
received against the 'Purchase Order' to ensure
that the quantitics, qualities and types of
goods delivercd conforn to spccifications.
Receipt of goods will be entercd on the
supplier's 'Delivery Order' for refercnce of
the ..coounts, If the mterials are not of
the required specifications, the Storekeeper
nay return the goods to the supplier. s lter-
natively, he will renark any discrepancics
when acknowledging rcceipt on the supplier's
Delivery Order'.

SOOTTON 8 | M.MRTALS CONTROL Doe B0
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-2, In the case of goods purchased fron
Petty Cash Pund, the Stureckecper, on receiving
the goods will sign the supplicer's cash receipt,
enter on it the 'Sales/Production Order! refe-
rence nurber (if applicable) and forward it to
the .ccounts tosether with the 'Purchasing
suthorisation Slip!'.

-3, The date of receipt of stock materials
will be entored on the appropriate 'Stock Card!.
Matericls received shall be properly arranged
and protected in storage by the Storckeener te
avoid loes due to deterioration and pilferagce

4, On receiving the eopy of supplier’s
‘Delivery Order', Invoice or Cash Reccipt and
other rclovant docuients, the adccounts Seedtion
will make the appropriate entries and arronge
for paynent,

Lesuiag of Diseot Jntorial

-l, Direcet Materials will be mnde avail-
able by the Storca to the Processing Scetions
on the authority of the 'Bill of Materials'
and within the schedulee indicnted in it.

-2, The Stores will enter on the 'Bill
of Materiale! the quantity and cost of mate-
rials issued. The Porenen, Worker or Sub=
contractcor will sign for rceecipnt of the
naterials. . sinilar entry will be nnde for
stook mmterials on relevant 'Stock Cards',

-3 When all the naterials required for
any given 'Sales/Production Order' ave issued,
the 'Bill of Materials' will be trensferred
4o the .\ccounts for the necessary reeording.
Mhe total quantity and cost for cach type of
material (timboer, fittings, paints ete.)
related to a given 'Scles/Production Order!

MiTERLALS CCONTROL Pagc 8/10
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will be accurmlated by the -ccounts on the
'Cost Sheet!.

=l Issuing of materials in exccss of
requirenente shall be listed in the 'Bill of
Materiale! and authorised by the Production
Supervisor.

5 No spceific 'Bill of Matericls! will
be recquired usuclly for the jgsuc of Direct
Materials nccded for 'Miscellancous Vork Order!
(ref. paragraph 5.3 and appendix 022) issued
for maintenancc, prototypes, ctce In this case
the naterials will be entered on the Forn,

and the Production Supervisor shall renark,

for the refercnce of the iccounts, whe ther

the materials zre tc be accounted for as

Dircet or Indirect Material,

l, To deterniine Indirect Matcrials
(ref. paragroph 8,1.3(1) & (11)) requircrients,
the Storcs will review the quontity purchased
durin; a given previous period, say three to
six nonths,

-2, The ncthod of posting of receipts,
issues, balanccs and alloeation adopted for
Direct Materials is not proctical in the case
of Indireet Miterials, Instead, the 'Double
Bin' nethod (nlso known as 'Last Bag! or
1Sealed Quantity!) will be used, By this
nethod a quantity sufficient to last during
the "lead tine" (that is, the time necessary
to get a replacercnt Order and allow a sultable
reserve) is bundled into a separate bin, or.in
gonie way identificd olearly as being the re-
order stook,

e TON A M.TERI LS CONTROL
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SECTION 8

When the first part of the 'Double
Bin' quanti ty is used up, the re-order point

ig rcached and the Stores will request 2 re-
placement by compiling a 'Purchase Order!'.
Regaivine of Indirect Moterials

Receiving procedures of Indirect
Materials are similar to those of Direct
Materials (ref, paragraph 8,5.3). However,
no 'Stock Card' record will be used, Instead
an 'Indirect Materials Receiving Book' will be
adopted whereby the materials received are
entered according to materials group clagsifi-
cation (sorews and nails, paint diluents,
sanding paper etes)s The record data such 28
supplicr's nome and address, price per unit
ato, which will be used as reference in sub=
sequent purchasing.

laauing of Indiregt mig;m 8

-1, In norml cases, Indircct Materials
are issued from Stores without specific autho=
risction. PFor the control purpose the usage
of these materials will be recorded in the
'Indirect Materials Issuing Book' with the
reoeiver signing the record, Sone Indireot
Moterials of normal usage such as sanding
paper, paint diluents etc, may be issued in
bulk tc the Poreman for re-distribution to
workers,

-2, The iseuing of maintenance and cutting
tools (such as spanners, saw blades, outters,
boring bite etc,) from the Tool Room will be
controlled by the Tool Room Techniocian by

neking use of the 'Out-In Tools Book! where

the worker will sign for receipt of tools and

M.TERV.ALS CONTROL
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where subsequently, the Technicians will record
the return of the tools from the worker,

-3. Prom the accounting point of view,
the Indirect Materials at the tine of purchase
are trcated and recorded as Overhead Expenses.
Stock taking to determine the quantity and
amount issued will be carried out before the
books are closed, The amount issued will be
written off and the balance on hand will be
recorded as opening inventory.

W - - 2

The anount and type of Workeine
Progress (rof. paragraph 8,1.4) at any given
time is determined by the overall plant capacity
and Sales requiremcnts from which an Overall
Secheduling is worked ocut.

BaszenaiRdlity Lox Work-insEXogrcas

-1, The ovecrall control of Workeine
Progress of all the Processing Scctions and
Pactory Subecuntractors is carried out by the
Production Supervisor (ref. paragraph T.1).
The detailed control of Work-in-Progress is
the responsibility of the Foremen, while the
Factory Subecontractor will be nornally res-
ponsible for the dctailed control of the care
pentry work of Non=Standard Furniture,

-2, It is the Foremen's rcsponsibility

to see that right equ. pment is properly used
for the job and that necessary instructions
ngoomnpany the parts in process at cach processe
ing station, They shall see that the work
progresses according to schedule.,

MITERILLS CONTROL T Pao 8/1
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-1, The first step in the actual nonu~
facturing proccas will be the withdrawal of
raterials from the Storecs based on the authurity
of the 'Bill of Materials' (rcf. paragraph 3e4.7
& appendix 041), The Foreuan will then arrange
to put parts into production according to
Orders priorities and alsc to pre-deternined
gsequential Order of fabricat ion - as indicated
in 'Operation Sheets' (ref. paragraph 34448)

so that parts ond sub-asseublies requiring

nore time for processing are started at an
earlier date. Relevant lrocess Scheduling
Proecdures are discussed in paragraph TN

-2, Workers handling parts between proe
cepsing stations will ove “hen according to
the Order shown on the "Machining Scquence"
colurm of the 'Bill of Materials' and also
on the 'Part Drawings' (ref. paragraph 3e4.5
& appendix 032). The pre=deternined flow=
sequence will ensurc that parts are timely
available at subscquent processing stations,

3. 'Bill of Materialst!, 'Operation
Sheots' and 'Port Drawings'! will provide Fore=
moan with the basic specifications needed for
the control of parts in fabrication. The
Poreiion will see to it that 2ll the proper
cutting tools und devices such as cutters,
blcdes, jigs, tenplates, patterns and gawgzes
are used in conjunction with cach processing
operation, The 'Part Drawing' (and whenever
practicalle a sanple part) should follow, as
refercnce and identification, the respective
stocks of parts in process up to the assenbly
stoge.

SECTION 8 1. TaRIALS CONTROL
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-1, The reccrd of ports conpleted and
rejected at each processing stution will be
entered by the imchine operator,In order to
kecp track of the Wurkein-rrogress related to.
the machining operaticns of Standard Products,
the Forenan will tick off fron the relevent
'Operation Sheet' the operations performed.
Progressive record of unite prucessed at gach
Processaing Section, will be cntercd on the
respective Foreman's copy of the 'Sales/
Production Order' and reportcd daily to the
Produetion Suvervisor for posting on the
Progress Recurd of the 'Production Order' copy
of the Pruduetion Control Beard (ref. apjendix
023 paragraph 023.4,1 & appendix 021 paragraph
021¢3.4=5). Progressive reccrd of units pro-
cessed by the Factory Sub-contractor will be
entered by the Prcduetion Superviscr on to

the relevant 'Job .Assignnent' (ref, appendix
052 paragraph 052.3,6) and fron there to the
'Sales/Prcduction Order' copy of the Contrcl
Board,

-2, Pransterring of Work—in-Progress,
including parts, sub-asseublics and seni-
completed items fronm one Processing Section
to another will be entered on the Progress
Record of the Porecran's copy of the relevent
'Sales/Production Order'. The Receiving Fore-
man will acknowledge the quantity rcceived on
the 'Production Order' copy of the issuing
Forenan,

- -P oy

Fron the ccecounting point of view,
at the end of finaneial pericds the coust of
Materials-inePrcgress added to the Labour-in-

SECTION 8
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Progress =and the related overhead, will repre=
gent the total cost of the Wurkein=Progress
which is generally trezted as an inventory iten
in the financial statenent.

807.6 y o) WO ot -P 2y

-1, Unlike large plants, which arce usually

provided with a Quality Control Departnent,

the inspection of Work-in=Progress of small

factories is the responsibility of the Foreman

of thc respective Processing Sectlons. RY: /\'
first requisite, the Feremon shall ensure that

the right nan, the right mnterials and the

right tools arc enployed in the Work=in=Progress.

-2, In the nass production of Standard
Furniture it is most inportant to meintain a
uniforn quality of work necessary for the

int erchangcable-parts nethod of nanufacture.
It igs Forcnan's respensibility to see that
parts are fabricated within specific linits of
varinbility tolerance = in order that they may
fit properly during asseribly. Sanple parts
and some of the doucuents rnentioned in para=
greph 8,7.3 will provide the Forenan with the
necess~ry source of referencc for the inspec=
tion of the Worke-in=Progress, Various types
of gauges are also uscd to verify critical
dimensions of component parts being fabricated.

-3 An inspection system shall be maine
tained by the Fureumen whereby sub=gtandard work
is detected both during processing and at the
close of the respective processing task, It

is inportant thot the Foremen should be able

to detect and withdraw defective parts fron
production before additional machine time and
1abour is wosted on them. The nailn points at
which the inspection of Work=in=Progress nay

2

™

]

2
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be required zre: (1) after key operations

where there is a high probability of defects;
(2) vetore costly oserations, Whenever prac-
ticable there should be 2 ‘firstepiece' inspco=
tion after cach machine set-up. Parts spoeiled
during process shall be posted by the Foreman
on the back of the 'Part Drawing' in ordcer to
keep record of source of spoilage and arrange
for replacement of spolled parts.

-4 The Factory Subecountractor will be
responsible for the quality control of the
Workein=Progress handled by their own workers.
However, the Produetion Supervisor shall make
occasional inspections to ensure that the goods
are menufactured as specified, and the materials
provided by the company are properly utilised.

8,8
m‘ 8.8.1 : :
-], A quantity of coupleted gocds must be

maintcined as finished stock to serve ag a
reserve from which Sales are to be nadee This
stock is continually replenished by current
'Production Orders' when minimum stock levels
are reached (ref. paragraph 5.3.3). If the
finished inventroy stocks are too large, un=
productive capital is tied up; if it is too
snall, sonc deliveries cannot be made and Sales
will be lost. The ideal anount of finished
stock is a quantity smoll enough to avoid
needless use of working ccpital, but large
enough to cover sales deliveries and countere
balance the delays and interruption that
nornally occur in the manufacturc of goods,
The quantity to be carried in inventory can
of ten be determined on the basis of past
records,

SECTION & LATERILLS CONTROL Page 8/17
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8,8,2

8,8.3

8.8.4

SECTION 8

-2, In crder to control the inventory of
Finished Gouds a 'Stock Card! record (ref.
appendix 043 Form 043-B) will be maintained.
The cards will control the movement of each
itenm as it goes in and out of stock and shows
the ourrent balance on hand, quantities allocn-
ted to outstanding Salee/Orders and quantities
available for new Sales/Orders.,

3 ~ F [}

e
YWhen the processing of products is '

completed, the Sturckeeper will receive the
goods into Stores from the Foreman of the
Processing Section., In crder to acknowledge
receipt, the Storekeeper will countersign the
transfer of goods on the Fureman's copy of the
relevant'Production Order'(ref, appendix 021
paragraph 021.3.4=6). The quantity received
will be posted by the Storckeeper on his cody
of the 'Production Order' and on the 'Finished
Goods Stock Cards’.

Rocedvim Non=Standard Finished Goods iz
Tenporaxy SECEase

Pinished Guods made to customer's re-
quirements (Non=Standard Purniture) by Sube
contractors are reccived and kept in temporary
storage by the Storckceper until they are de=
livered to the customer, The itcms shall also
be entered on the Storckceper's cupy of the
relevant 'Sales/Production Order',

- S Q

Standard Furniture is issued back
from Stores to Processing Sections for further
proceseing (upholstering and finishing) on the
authurity of specific 'Sales/Pruoduction Orders'.

e e e et oot et
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8,85

SECTION 8

The issuing will be recorded by the Storekeeper
on the 'Stock Cards' for Finished Goods (ref,

appendix 043 & Form 043-B) and al®o posted on
the Stores' cuny of the 'Sales/Production Order'
with the Forcman signing for receipt of the
goods (ref., appendix 021 paragraph 021.3.4-6).
On leaving the Stores for further processing,
the furniture should be provided with Identie
fication Tags.

Deldvery of Fiudshed Goods

-1, The Stores will arrange for the deli-
very of Pinished Goods to ocustomer within Due
Delivery Date indicated in the 'Scles/
Production Order' or as otherwise instructed

by the Production Supervisor. The authority
for the degivery of goode is given by the
'Delivery Order! which is comnpiled by the Stores
and approved by the Production Supervisor. On
issuing the goods for delivery the Stores will
post accordingly the relevant 'Stock Card' and
the Progress Record of the'Sales/Production
Order'.

-2, If govds are delivored without 'Sales/
Prcduction Order', for exaaple on loan, one

copy of the 'Delivery Order' will be kept in a
separate file by the Stores until the goods are
returncd to the factory.

=3 The .iccounts will raise the Invoice
based on the 'Delivery Order'! acknowledged by
the customer on receipt of the Finished Goods,
The delivered Finished Goods will be invoiced
by the JAccounts based on the copy of the
'Delivery Order'! oountersigned by the oustomner
on receipt of the goods.

M.TERTALS CONTROL P.ce 8/19
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8.8.6

8.8,7

8.8.8
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Inspection of Finished Goodg

-1. In the case of Standard Furniture, the
Foreman will he responsible for the final in-
spcotion of the guods before it is received into
Stores. If the goods delivered to Stures are
danaged, the Storekecper will nake the necessary
notation, to this effect, when posting the
receipt of goods on his copy of the 'Production
Order' (ref. appendix 021 paragraph 021.3,5-1),
The issuing Foreman will countersign the nota=-
tion. .ppropriate remarks shall be posted on
tJob .\ssignments! by Foremen or the Production
Supervisor in respect of quantities of Standard
and Non=Standard Furniture not cleared for

'Job .Assignment'! payment.

-2, Inspection of Finished Goods before
delivery will be the responsibility of the
Storekeeper unless otherwise deleioted by the
Prcduetion Supervisor.

Regedying Returned Goods Lo CUSLORGLS

Goods returned by customers may be
entercd in a specific Form, the 'Returned Guuds

Receiving Note' (which is not elaborated in this

Manual) and kept intc "temporary storage" until
instrueticns are received from the Froduction
Supervisor as to whether the goods should be
transferrcd to permanent stores or to the Pro=-
cessing Sectione for further processing as
required.

A‘ﬁ ) L f Q F

From the accounting point of view,
the actual ccst of Finished Goods will be
accumulated on 'Cost Sheets'! of individual
products, The cost will include Direct
Materials, Direct Labour and various overheads

/‘\'
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SECTION 8

charged at a pre=deternined rate, At the
end of financial jpericds, Finished Goods are
accounted as an asset of thc company and
presented as an inventory item in the
finanecial statenent,
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9.1

w 9.1.1 Personnel inoclude all persons engaged

in faotory and office work, For costing and
control purpose they are divided into three
catagories :

1)  Direct Labour - .
. ii) Indireot Labour {
1ii1) Adninistrative and Sales Personnel

This Manual is ooncerned only with
the Control of Direct Labour, nevertheless a
description of all three items ia clven because
it 18 rolevant to the computation of 'Cost
Sheceté!,

9.1.2 Riregi Labouk

Direct Labour include®all workers
direetly involved in the nanufacturing process
of matcrials into Pinished Goods, It coneists

. of workere such as 'Jood llachinist, .\ssenblers,
Pinishers, Upholsterers eto. The working
tiLe spent by Dircot Labour is related to
specific jobs and ito cost is charged in its
entirety to the relevant 'Cost Sheet', Faye
nents tade to Direct Labour are known as
Direct Wages (ref. paragraph 10.7.3.).

9.1.3 Jndireak Lahouk

-l, Indireoct Labour comprises of all
footory pereonnel which is not directly neces=
sary in the manufacture of Finished Goods,
This oategory inolude personnel such as Tinber
Y:rd and Shop Latourers, Kiln Operators, Stores

SECTICY 9 DLNAT LABCT JONTROL Tae 9/1
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SECTILN 9

Keepers, Maintenance Workers, Inspectors,
Produetion Supervisors, Foremen, Draftsmen

ete, The working time spent by Indirect
Labour cannot be charged to any particular Job
and is entcred on 'Cost Sheets! on a percentage
basis as part of the Manufacturing Owerhead,
Payments made to Indirect Labour are known as
Indircet Wages and Salaries (ref, paragraph
10070 5-2).

=2, There are some workers who spend most
of their time working directly on the produect,
and part of it as Indirect Labour on task gsuch
as maintenance, packing ete. In this case, it
is nccessary to split the total time and charge
only the time spent on processing activities
a8 Direct VWages,

adpialstrative and Salcs Zersomnsh

-1, This category include personnel cone
cerned with management, selling, or occupied
in an exeocutive or a clerical capacity such as
M=anagers, Salesmen, Accounts Clerk etc.

-2, The expenses related to this category
of personnel are charged on the 'Cost Sheet! on
a percentage basis as part of the Administrative
and Selling Overheads (ref. paragraph 9¢7.6)s

Wages arc the earnings by employees
for the performance of services,

Direct Labour is olassified in two
main groups according to wage systems

1) Day=Rate Labour
411) Piece=Rate Labour

DIRECT LABOUR CONTROL Page /2
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9.2,2 Qa=Raka Lakouk

-1, This ie the simpliest and most cormion
riethod of compensation whereby emplcyees are
peid a definite wage=rate per hour or day ree
gardless of their output, Wages, in this

o °8u, ~rc ejual to the Lr.luct of an hoarly
rote times the nwiber of hours worked,

-2, There is very littlc incentive in
this nethod of wages payment since the workers
will be paid just as much for the time they are
at work regardless of whether they work or
merely idle about.

=3, The use of time payment is satisfao-
tory whore close and intimate supervision is
practical, as in small shops, It is generally
recommended for machining operations where the
rate of out;ut is generally deternined by the

nachine,
9.2,3 Risasxziata JORouE
=l, This payment system compensates on

the basis of output, that is, of units of work

produced, In this ocase, wages are equal to a

fixed rate per piece times the number of picoes
produced,

-2, The employee gains or loses in direot
proportion to hie performance, hence the incen=-
tive impetus is very strong.

-3 Piece=Rate payment is recommended for
processing tesks such as Assembly, Finishing
and Upholstery.

9,24 lanbaky SMbeRQRLCAALARA

-l In addition to Piece=Rate Workers,.
who are individually euployed by the company,

t
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Asia,

-2,

'30

"40

-1,

SECTION 9

there is another category of Piece=Rate
employees t piocal of woodworking industry of
Singapore and other oountries of South East

™is category may be called Factory

Subecontractors to whom the company assigns
jots on Piece=Rate basis,

The Sub=contractor employe his own

group of workers to whoxn he dis
‘Jobs aseigned by the company.
"no control on the Subecontractors' workers.
For the purpose of this Manual, 1t is assuned
. that Sub=contract work is limited to the mao-
hining and assembly tasks of Non=Standard
Fumiturc made to oustoner's requirenents.

tributes the
The ccupany has

The peculiarity of this arrangenent

i8 that Sub-contractors' work is carried out
within the company's plont, making use of the
conpany's equipment and with raw materials

supplied by the company.

Because of its nmany disadvantages the

system should gradually be discarded, Until
thie is achieved,the neceseity remains to
improve the control of Sub=gontractors' worke
. Procedure to this effect is included in this
Manual.

9.2.5 Qophipation Tims-Piace Pavieat

A combination Time-Piece Payment may

DIRLCT L.BOUR COKRTROL

be adopted through Wage Incentive Systems
whereby the rate of pay is based on the combie
nation of time and output e.ge & guaranteed
hourly rate plus a bonus ordinarily based on
the amount of extra work put out (or time
saved) beyond a standard requirement.
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-2, Maximum employee efficiency is
achieved where men are assigned e definite task
for a given time and are stimulated financially
by compensation according to their performmnce,
Inccentive plans are not discussed here as they
fall outside the scope of this Manual,

9.3.1 Qudoglives

The objectives of Direct Lebour Control
can be summarised as follows :

. i) To assign work to Day-Rate Workcrs,
Picce=Rate Workers and Sub-contractors,

i1) To keep track of progrcss of jobs assigned.

iii) To sccumulate Direct Labour Cost for each
job and provide a basis for the direotion
of production and selling policy.

iv) To provide a basis for payroll disburse=

ment to Picce=~Rate Workers and Sube
contractors,

v) To control weekly attendance and unproe
ductive tine of Day-Rate Labour.

. vi) To provide a basis for analysie of
Labour Performance,

9,3,.2 m

The basic system of Direct Labour
Control requires the implementation of the
following Forms @

1) 'Day-Rate Processing Schedule & Report!
(ref, appendix 051) for jobs assigned to
Day-Rate Workers,

ii) 'Job Aseignment' (ref., appendix 052) for
jobs assigned to Piece~Rate Workers and
Sube=contractors,

wlCTION 9 DINNCT L..BCU ColmOL ITrre 9/5
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9.4

W 9-4§‘1 £roducihon ReaponsiRility

-1, The Production Supervisor and the
Poremen will be responsible for assigning jobs
and follow the progress of work of Sube
contractors, Day=-Rate Workers and Piccee=Rate
WVorkers. They will alsc be responsible for the
quality standard of the work performed by the
Direct Labour,

-2, At times Piecce=Rate ‘orkerec may be

. assigned Day=-iate work, and Direct Labour
assigned to Indireet Labour tasks, Records
provided by the Production Department to
Accounts shzall reflect these variations in
wa.e clasaification,

9.4.2 Aggountis Remuongibility

In order to charge Direct Wages to
any job, the time spent by Direct Labour has to
be traced. The .iccounts Clerk is responsible
for processing Direcct Labour data provided by
the Production Department and posting  Direct

. Labour Cost to relevant 'Cost Sheets'. He will
also make usc of the data for payroll disburses
ment and payroll recording of Day-Rate Workers,
Piece-Rate Workers and Sub=contractors.

945
9.5.1 Jsalinment of Jobe o Direct labour

-1, When 'Sales/Production Orders' are
issued, the Production Department will determine
the breakdown of men-days requirements for each
processing task of each item of the 'Sales/
Production Order',
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SECTION 9

-2, Non-Standard Purniture is aseigned
by the Production Supervisor to Subecontractors
based on the existing load which is shown on
the 'Sub=contractor Processing Schedule' (refs
appendix 053), Jobs are given out by using
the 'Job Assignment! Form (ref., appendix 052)

-3 Jobs are similarly assigned by the

Foremen of the respective Procescing Sections

to Piece=Rate Workers based on the existing

1ond of 'Piece-Rate Proceseing Schedule' (refe _—
paragraph 6.,4,2-8) and mking use of the 1Job ‘
Assignment! Form,

-‘ie Tagks to be performed by Day-Rate
Labour are assigned by the machining Foreman
making use of the 'Day-Rate Processing Schedule
& Report!'.

-5 Estimation of labour rates for None
Staniard Furniture is complex and requires
cconsiderable experience, Piece-Rates for
Assembly, Uvholstery and Finishing of Standard
Purniture should be based on pre=-set rates
which in small plants are usually worked out
from records of past performance.

9.5.2 Rarformance Conirol of Diregt.laboux

-], Quantity and quality of output re=
lated to job assigned to Sub=contractors will
be checked by the Production Supervisor. Pro-
gress of item completed will be entered on the
Progrese Record of the 'Job Assignment's The
Production Supervisor will sce to it that the
estimated completion date of the job assigned
is maintained.

-2, Similar control will be maintained by
worksho) Foremen for Jjobs assigned to Piece=
Rate Workers,

!
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-3 Control of output, quality and comple=
tion schedules of tasks assigned to Day=Ratc
Workers, which applies generally to the nechin-
ing workshop, is maintained by the Foreman. The
productive time, the unproductive time and over=
time spent by Day~-Rate Workers is entered by
the Foreman on to the 'Day-Rate Processing
Schedule & Report',

-4, As mentiuned earlier, the production
time and the outhut performance of Day=itate -
Workers of the machining workshop is generally
determined by the capacity of each particular
maichine. Therefore, the workers' perfurmance
depends minly on the ability of the Foreman
to plan and co-ordinate the production within
his workshop. However, rigid control should be
exerted on the performance of the worker to use
the right tools and techniques in order to
cbtain the right quality and avoid material
wastage.

9.5.3 Aggountdn: Lok Dircet Ladouk

SRHCTION 9

-1, In crder to nccount for Direct Labour,
the .ccounts will use as source of reference
the 'Job .ssignnent! and the 'Day-Rate Pro-
cessing Sehedule & Report! and will post the
total labour cost on the 'Cost Sheet' when the
procesein; of goods is completed. (ref. purae
graph 10,6).

-2, Productive time of Day=Rate Workers
which is recorded daily by the Foreman on the
'Day=Rate I'rocessing Schedule & Report! will

be added up weckly for each job by the Aecounts.
The cost is worked out by multiplying worker's
rate per hour times the productive time spent
on each job. For the purpose of payroll dis=
bursement, the :coounts will arrive at the

DLiLCT L.ABOUR CONTRCL Page 9/8
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SECTION 9

gross earning per worker by multiplying the
hours worked (regular and overtime), leave
period and sick leave by the relevant rate,
The labour coet of individual workers will be
entered on the worker's ecarning record.

|
-y, Labour cost related to Pieceelat: and ;

Sub=gontrectors is worked out by the .ccounts
on the basis of the Progress Record of the
'Job Assignment !, which will show the record
of the items conpleted as entered by the Iroe
duction, The accounte will accordingly
calculate, disburse and record all the pro=
gressive paynents. The total quantity con-
pleted will be erose=checked against the
quantity assigned before preparing the payslip
for the final paynient.

DIRECT L.BCUR CONTROL Page 9/9
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10,1

it

SECTION 10

10.1,1

10.1,2

10.,1.3

10,1.4

Estimating ie a special type of fore=
castin; concerned with the prospective cost of
manufacturing. The main objective of the
estimating function is to arrive at "Pre-
established Coste" which are referred to as —
"Coet Estimates" or as "Cost Standards"., The '
distinction between the two consists in the
degree of effort which goes into their deter-
mination,

Cost Estimates'are generally the
result of the estimator's projections based on
pest experience and a minimum amount of product
and proccss specifications, This is espeoially
the case of Non-Standard Furniture to be made
in limited quantities to customer's Order, in
which instance the cost of preparing detailed
product and process spceifications would ke
prohibitive,

The term "Standard Costs"™, on the
other hand, usually refers to a set of pre-
established costs which have been arrived at
by means of a thorough study of maximum utilie
sation of materials, of time motion studies,
of labour operations, and of equipment,

Yor the purpose of this Manual, the
term "Estimated Cost" has been adopted together
with the term "Actual Cost" which refers to
the cost of product accumulated at the comple=
tion of the manufacturing proccss, Here the
term "Estimated Coet" is taken to stretoh to
the purpose of "Standard Coet" as well,

ESTIM.TING & COSTING O PRODUCTS Page 10/1
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10.1.5 Cost Estimating is basically the ocom=
putation of Direct Materials, Direct Labour
and Overhead Costs for a particular Order or
product. In practice, however, Standard Furni-
ture also calls for an analysis of specifioa=
tions, dctermination of parts %o buy and parte
to pake, consideration of units lots to be
produced and the competitive gituation, In
fact, under competitive conditions, cstimating
goes beyond mere Oost Estimoting and extends
into product design and processing alternatives
in order that competitive prices may be offerecd,
. The estimator shall have to determine how a
product can he made within a pre-detcrmined
cost., The design of new Standard Products and
their quality standards shall be set in accore
dance to the cxpected selling price. Should
production costs cxceed expectation, serious
loss could result cven when Sales are satis~-
factory.,

10.1,6 For Non=Standard Purniture, it is
necessary to estimate costs ahead of time in
order to sct prices because price bids must be
gubmitted to customers before getting Orders,

. In fact, 'Salcs Orders' for Non=Standard Furnie
ture are seldom placed unless a price is
quoted, ‘When a 'Sales Offer! is accepted by
the customer, the price is already gset and the
company profit or loss dependson whether
the actual costs run below or above the
estimate,

10,2

10,2.1 The first oriteria to determine pre=
established cosge, when first introducing new
Standord Purniture, or estimating for Non=
Standard Purniture, depends heavily on past
expcrience., For this purpose it is important
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that records be kept on past performance of
costs of cxisting products, Whenever possible
a tabulation should be maintained of costs of
past periods broken-down by elements, proocesses
and products. Basie records to this respect
include 'Operation Sheets', 'Bill of Materials'
and 'Cost Sheets' related to products similar
to proposed new Standard Furniture,

If cost records of past operations
are not sufficient to provide a basis for
determination of Estimated Costs, then the pro=-
cedure shall consist of relating systematically
Direct Materials and Labour to processes apply=
ing the current prices and rates, Wherever
prasticable and economically feasible, assis-
tance shall be sought to make time and motion
studies of labour tasks,

A thoroughly and methodical Estimated
Coet is imperative when studying the possibility
of launching new products involving the pur=
chasing of expensive specialised equipment,
T™his will serve to determine whether the anti-
olpated machine load for the new product is
substantial enough to justify the investment.
Similiarly, detailed cstimating studies shall
be carricd out for large contract jobs for None
8tandard Furniture,

Periodic examination should be made
of Estimated Costs of Standard Furniture, If
materials, prices, and overhead costs have
changed substantially, pre-established costs
shall be revised., Revisions shall be made if
the agcuracy of established standards has
proved incorrect or if production techniques
have changed to make existing standard ine
appropriate,

SECTION 10
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10.2.5
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Eaeimatine 10.4,1
® Uosting

10,4.2

SECTION 10

Estimated Costs of a given Standard
Product will generally increase in accuracy .
after several batches have been manufactured,
until they will reflecct with high approximation
the true cost of produecing the product. Because
of this, the estimates will be increasingly
useful in the control of Actual Costs and
in planping future proluetion and selling
solielun, :

While product estimating is concerned
with the proepective or antieipated cost of
products, product costing consists of acocum=
lating and studying the Actual Cost chargeable
to the product. If the Actual Cost of the
product is rising as compared to Estimated
Cost, detailed cost informations may indiocate
poor production planning to excessive wastage
of material or machine time ete.,

In large plants, estimating is elther
assigned to a special department or is a part
of the Engineering Deportment. In small plants,
however, estimating shall be conducted under
the responsibility of the Production Supervisor
working elosely together with the Foremen and
the .\ccounts, Because estimating of new Stan=
dard Pumiture is closely related with Sales
forecast, close co-operation is also required
between Production, Sales and top management.

With the exception of pre-determined
overheads, practically all datea needed to
arrive at the "estimated” 'Cost Sheet!, pre=-
pared by the Accounts, are supplied by the

- e - PR - . e ——
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Production Supervisor., Jdgain, the actual Cost

incurred in the manufacturing of products is |
accumulated by the iccounts on the 'Cost Sheet! !
with the relevant datz on actunl cosd of |
materials and labour being provided by the

Production Departnent.

10,5
"
Zenes - 10.5.1 Yhen estimating new Standard Products
the following documents (ref. Section 3) -
covering product and process spccifications '
shall be prepared by the Production : |
i) Various types of drewings as required, |
ii) 'Bi1l of Materials' showing breakdown
of Estimated Costs and quantity of |
naterials required, |
iii) ‘'Operation Sheets' showing estimated
processing times of various tasks, that |
is, machining, assenbly, upholstery
and finishing.
10.5.2 For Non-Standard Pumitureitem (iii)
shall usually he omitted unless the Order is
of substantial volume and replaced by a plain
tabulation of man-days requirements estimated
on past experience,
10,6
[

10,6.1 Reforence in dctermining Actual Costs
of given Standard and Non=Standard Products

consistsof

4)  'Bill of Materiale! (ref. appendix 041)
showing breakdown of quantities and costs
of materials actually issued from the
Storee (ref. paragraph 8.5.4).

e e g b - n ——— o
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10,7

SECTION 10

10.6,2

10.7.1

i1)

111)

iv)

'‘Day-Rate Proccesing Schedule & Report!
(ref., appcndix 051 ) showing the time
spent on the job by Day-Rate Workers
(ref. paragraph 9.,5.2=3 & 9.5.3), .

tJob Assignment' (ref. appendix 052)
showing cost of Picce=Rate and Sube
contract work (ref. appendix 052.3.7 &
parcgraph 9.5,3=1),

'Sales/Production Order! (ref. appendix
021) copy of the Storckeceper showing
quantity of semiecomplcted Standard
Furniture issued for further processing
to customer's requiremente (ref,
paragraph 8,8.4).

Cost data derived from the above

documents will be accumulated on the ".ictual"
column of the 'Cost Sheet! together with

various overhead charges.,

Qpdcctivas & Claseificaiicn of Coal Klanenks

i) Enables management to know the different
types of cost by clenents that have
entered into the Finished Products,

i1) Serves as a basis for meaningful cone
parison,

iii) Useful for purpose of cost analysis
and reporting,

iv) Provides proper classification of
cost items in the %Cost Sheet!'.

For the purpose of this Manual the
total cost is divided into four elemente :

i) Direoct Materials

ii) Direcot Labour

ESTIILTING & COSTILG CF PRCDUCELS Proe 17
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10.7.2

1ii) Manulaeturing Overheads 1
iv) Selling anl Administrative Overheads

' The elements arec listcd in the above
sequence on the 'Cost Shect! (ref, appendix 024)

and their costing relationship is presented
diagramatically as follows :

Dixcet Materials
+ _— Prime Cost —
rec ADoUu '

Exime Cost
N— Manufacturing

+ Cost
RanuTac turing W‘erﬁeaai
- Geat

— Total Cost

+
Selllng/Mdministiration

Overhcads
Lotal Qogt
+ TS Selling Prioce
T
Profit Margin
Riract Materials

Direet natexials oconprise of all materials
which become an integral and permanént part of
the Mnished Product (ref, paragraph 8.,1.2).

Por the furniture industry, Direct Materials
can be classified as follows :
1) Teak Wood

2) Other Timber (include all types and sizes
of timber other than toak wood).

3) Veneers

- - —— — e e epo—— o
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4) Composite Board (plywsocd, blook board,
chip board cte,)

. 5) Plastic Laminates

6) Pittings (brass, nirrors, handles, hinges,
castors etc,)

7) Pinishes (lacquer, shellac, varnish etos)

8) Glues
9) Upholstery Cover (cotton, vinyl, leather
etc.) /\.
10) Upholstery Fillings and Foams (cotton,
. rubber and plastic foams, hair and ‘
rubberised hair ctc.) |

11) Upholstery Spring and Webbing (metal,
rubber or plastic springs) |

lg) Purchased Component Parts (ref,
paragraph 6.1,2)

13) Semi~Finished Goods from Stores

14) Others (all other Dircet Materials not
olassified in the above 1list)

10.7.3 Rixect kabour

This element refers to the Cost of
. Direet Labour, that is, all workers directly
involved in the manufacturing process (ref,
paragraph 9,1,2). Direct Labour is classified
according to the various processing tasks as
follows :

1) Machining

2) \ssembly

3) PFinishing

4) Upholstering
5) Metal Work

6) Pactory Sub=contracting (ref, para=
graph 9,2.4)

B T D ——
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10.7.4  Qrezhcada

-1, The terwms "Overhead"or "Burden" are
used to refer to the many types of Manulactu-
ring, Selling and Aduinistrative Costs which
unlike Direct Materiols and Direct Lobour cane-
not be rcadily associated directly with speeific
processes or units of products,

-2, In order that the producte manufac-

tured may absorb the Overhead Costs, these are

charged to individual 'Cost Shcets! on the '/»\"
basis of pre-~determined rates.

. -3, Overhead Costs are divided into two
categories: Manufacturing Overhead and Selling
& Administrative Overhead.

10.7.5 Mepufagturing Overhead

-1, This category refers to costs in-

volved in production activities, Small plants

o mast recognise the significance of Manufactu=-
ring Overhead Costs and the importance of
keeping a tight control over them. Plant
Foremen are inclined to he conscious of the
control of Direct lMaterial and Direct Labour

. Costs because of the obvious connection
between thom and the nuiber of units of goods
being produced. They are not always equally
conscious of thc control of Overhead Costs
(use of Indirect Labour, tools and other
supplies). The accounting system should proe=
vide cost figuges which show the acocumulation
of these costs,

-2, Manufacturing Overheads can be
claseified as follows :
(a) Indirect Materials (ref. paragraph 8.1,.3)

1) Supplementary Material Cost
2) Consumable Tools Cost

SECTIUK 10 ’ ESTIMITING & CO8TING O I'RODUCTS Page 10/9 !
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3) General Supplies

(b) Indirect Labour (ref. paragreph 9.1.3)

1) Salary and Indirect VWages
2) Medicel and .Annual Leave
3) Payroll Tax and C.T.F.
4) Bonuses and .llowances

(e¢) Pactory Expenses

1) Pactory Rent

2) Pactory Repairs and Maintenance

3) Power, Lighting and Water Rates

4) Insurance (fire, Workman Compensation

ete.) .

5) Depreciation (factory building, plant,
equipnent ctc.)

6) Other Expenses

10.7.6 Selling and Admindetratlve Overhoads

-1, The fourth eclenent of cost classifi-
cation is the Selling and Administrative Over=
heads, The costing procedure is similar to
that of the Manufacturing Overheads except that
the pre-~determined rate to be used is generally
based on the total Manufacturing Cost or the
Selling Prica of the product.

-2, This element of cost can be classie
fied as follows :

1) Salary and Wages of Selling and
Administrative Personnel

2) Bonuses and \llowances

3) Medical and Annual Leave

4) Payroll Tax and C.P.F.

5) Delivery Expenses

6) Advertising and Publioity Expenses

SECTION 10 ‘{
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SECTION 10

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)

17)
18)

ESTIVMTING & COSTING OF PRONUCTS

Sales Commiseion

Lose on Bad Debte

Travelling and Entertainments
Discount Allowed

Insurance (fire, vehicles ecte,)
Printing and Stationery
Telephone, Telegram and Postage
Audit, Sceretarial and Lcgal Foes
Bank Charges and Commission

Depreciation (building, vehicles,
equipment etc.)

Tax and Asscssnents

Other Expenses

Page 10/11
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The '0ffer-Sales/Production Order!
Form is designed to fulfil the following
funotions :

i) As o salee and/or production authority,
1t gives authorisation to sell and/or
start productiuon according to ocustomer's
requirements or to replenish stock of
Standard Furniture respectively.

To record information on the customer,
his product specifiontions, quantity
ordercd, price, duc delivery date and
payments terms,

To constitute the basis for purchasing
and issuing of non=stock naterials re=
quired, or issuing of Standard Furniturc
for further proceseing (finishing and/or
upholstery) as required by the partioular
'8nles/Production Order'.

To forn a starting point for the control
mochanism - deterrine where, how, who
and when work is to be done.

For recording the progressive completion

of producte at each Processing Section,

and other activities such as, transfor-
. ring of Work in Progress between Proces-
y sing Sections, receiving processed goods
into Storea, delivery of Finished Joods.

B
ﬂ-- - 021.2.1 Salea/Produotion Ordex

=), When the set of maximum seven copics

APPENDIX 021 SALES/PRODUCTION ORDER FORM - Procedure Page 021/°2
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Forms are compiled for speceific oustomar's ree
quircnents, it will initinlly constitute as
'Salas Offer!, which upon receipt of confirma=
tion from the oustoncr will funotion as 'Salcs/
Production Order'. Thoe flow of activities ro-
latod to the 'Sales/Production Ordor' is shown
in tho Plow Chart A on page 021/5. The 'Bales/
Production Ordor' may include Standard and/or
Non=-Standard Purniture., The Porn will be dise
tributed as follows @

o
1) Original i Custoner ‘
11) Bcoond copy  Salos/Accounts/Purchasing
141) 7Third copy : Production Bupervisor
iv) Pourth copy : Storcs/Delivery

¥)  Pifth, Sixth : Processing Seotions as ro=-
and Beventh quired (these copies are
idontical to the Production
Supervisor's one),

-2, The nunmber of copics to be distributed
to the Proccssing Scotions depends on the type
of processing tasks required, Por example, no
copy of the Porm will be required for the Pore=
man of the Upholstery Scetion, if no upholstery
work is required by the particular 'Sales/
Production Oxrdor!',

=3 The Porn is compiled by the Sales or
the Production Bupervisor and approved by the
Manngor as roquired,

021.2.2 Rroduaticn Oxdex

-1, Alternntively, to replenish stock of
Standard Purniture, when ninimum level is
roached, a sot of four-copy 'Production Order'
will be issucd. In this onse, the word "Sales"
will be orossed out fron the heading “8ales/
Production Order" to indicate that the goods

APPENDIX 021 8..LES/TRODUCTION ORDER PORM - Proccdure |Page 021/3
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are proccsscd for stock. The word "Stook" will
be entered in the space reserved for the ocus-
toncr's name, The Form is distributed as
follows :

1) Original : Pruduction Supervisor

11) Sceond copy : Stores

11i) Third copy @ Accounts

iv) Fourth copy : Machining/Assembly Seeticn

-2 A £ifth and eixth Foremen's copy nmay
be required if Stondard Purniture nzde for aboek
18 to be finished and partly upholstered, The
f£low of activitics rclated to the 'Production
Order' Forn is shown in the Flow Chart B on
page 021/6.

021.2.3 Sakes Ordex

-1, As a third alternative, the oustomer's
requiroments may ineclude only Standard Furniturc
readily available for delivery fron stock, In
this instance the word "Production" will be
orossed out from the 'Sales/Production Order!

to indicate that nu productiun nctivity is re=
quired to f£ill the Order. The Form will be
distributed as follows :

i) Original : Customer

14) Second eoyy : Sales/Accounts
114) Third copy : Stores/Delivery

-2, The procedure for this alternative
i8 not elaboerated in this Manunl.

021.2.4 Layout Pgotures of the Forn

=1, The layout of the Form has been de=-
vised to allow its usc as o "visible index* card
on the Ovcrall Control Board (ref. 023.2).

———

i !
APPENDIX 021 l S\LES/PROTUCTION ORDER FORM = Frocedure| Page 021,




MANUAY OF PRODUGTION PROCFIURE

"LI8/UNTE0 084-D/FIA

021.3

021.3.1

=2, Another important feature is that
when the Forn is filled in, a blank spacc 1s
loft between the deseription of the various
products required by the Order. The blank
space will be utdilised for the posting of
Progress Record, related to the Order, by tho
various centres of responsibility making use
of the Forn,

-1, On the custoner's request for a
specifie requircuent, the Sales will conpile

the '0ffer and Sales/Pruduction Order! in five
to seven copice as required.

1)  Enter Offer number the customer's none,
addrese, refcerenee and Offer numbers

44) TPile in the iten(s) number(s), quantity,
desoription and delivery dates

144) Enter the unit prico, total price of
{ndividual iten(s) offored and terns
of payment, These data will be posted
on the Custoner's and Sales' copics vnlye

iv) State validity period of tho Offer.

=2, All the Forms are forwarded to the
Manogor for approval and signature. The Forns
are separatcd by the 8alos and two copies arc
forwarded to the eustomer for confirnetion of
ordor and signaturc, Pive copies are retained
temporarily by the Sales in a "Open Offexr"
file until receipt of the sales confirmation
oxrder.

=3 The custoncr will retain one eopy
for refercnce and send back the sceond one
duly signed for confirmation if the Offer is

APPENDIX 021

S.LES/PRODJCTION ORDER FORM - Prucedure | Page 021/5
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p——
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APPENDIX 021

nccopted. If the Offer is not accepted by the
' customer within thc poriod specified in the
Forn, it may be considered void at the discre-
\ tion »f the company.

———

=4e On reeceipt, the Sales will conmbine the
returned copy with the five rctained ones,

enter the date rcoeived back. If the customer
has not accepted the Offer, the Form will be
filed away while the Production and Stores
copies will be destroyed. If however, the
Offer has been confirmed, the Sales will enter
the 'Snles/Production Order' (S/2.0.) number or
the Porm and separate it for distribution. The
Sales will retain one copy of the Form, which
will be shared with the Accounts and Purchnsing
and forward the romaining five te the Production
Supervisor,

021.3.2 Quigination of Produgtion Ordex Fom

Altornatively, to replenish stock of
Standard Purmiture, the Production Supervisor
will originate and compile the 'Production Order'
(P.0.) us follows : deseription and code of
product, quantity rcquired, duc completion date
and date issuod. The Supervisor will normally
approve the Form, The Porn activitics des-
oribed below rofex moinly to the tSalos/
Production Order' Forme Activitics related to
the '"Production Order! Porn arc shown on the
relevant Flow Chart on page 021/6.

021.3.3 Pomm Activities by Sales/Accounte/Purchomdig

ale The copy retained by Sales/Accounts/
Purchasing is filcd by customer Job Ple. The
Acocounts will enter any deposit payment received
by the customer. If non=stock mterinl is pure
chased for the requirements of the specifioc
Order, the number of the relevant'Purchase Order'

. e —— e

SALES/PRODUCTION ORDER FORM = Proeedurei Page 021/6
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021,.3.4

- R

may be posted on Progress Record of the Form.

-2, When receiving the Stores' copy of
the 'Sales/Production Ordcr' (toge'ier with
the Stores' copy of the ‘Bill of liaterials')
the Accounts will combine it to 1te own copy..
Pron the Stores! copy the Accounts will drive,
for costing purpose, the quantity of seni-
completed Standard Furniture issued for fuxrther
processing according to 5/P.0. recquirenents.
The Acocounts will also compare the delivery
record of the Stores' copy with the recoxrd of
1ts owm copy before issuing the Invoice to the
customer.

=3 When customer's payment is received.
the oustomer JolL Pile, containing the $/7.0.

Porn and the other pertineni documents, is trans.

forred to permnnent records. In the instance of
'Production Orders! for replenishment of stock,
the FPornm will be filed in numerical order amd
used for reference of Acocounts only, Relevant
'Delivery Orders' will be attached to the 3/P.0.
PFormn,

memm

-l. On receiving copics of the 8/P.0. from
the Sales, the Production Supervisor will cheok
with the Storekeeper whether any of the Standerd
Purni ture required for the specific S/P.0. is
readily available for delivery fron stock. In
the positive case, the S/P.0. will be entercd
accordingly in the "renark" space. On the
basis of the requircments of the S/P.0., all
ncoessary production doourents such as drawinge,
1Bi1ls of Materiacls' ctec. will be prepared
under the responaibility of the Production
Supervisor. The Storce' copy will be forwarded
right away to the Storekecpers

APPENDIX 021 8.1ES/TRODUCTION ORDER FORM . Procadure| Poge 021/7
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=24 As the Production Supervisor is
directly responsible for assigning work to Sub-
contractors, he will estimate ond post on tho
8/p.0, Form proccssing tasks and man-doy® re-
lated to Subecontractor's worke The Poremen
will gimilarly enter thoir own copies of S/P.0
in respect to man=days required for respective
Picce=Rate Work.

=3 Pron the estimtcd manedays load thus
indioated, the Production Supervisor will dig=-
ouss with the Foremen involved the loading of
the new S/P.0. on the existing Overall Schedule.
After the 'Day=Rate and Sub=contractors Proces=
sing Schedules' (ref. appendix 051 & 053) have
been arranged accordingly, the nanme of Ploce=
Rate and/or Sudb=contractors will then be
entered on the FPorm as required, together with
expected start and/or coupletion dates. In

the instanco of Sub=contractor's work, only

the completion dates will be antered

(ref. paragraph 6.4¢3.)

=, At this stage the S/P.0. copies will
be separated by the Production Supervisor who
will retain onc copy and distribute the ro=
mining ones to the Forenen.

5. The Production Supervisor will insert
his copy in the Control Board and will use the
Forn as o basis to post curmlative due corploe
tion date of each processing task on the Control
Board, The Porn will also constitute a source
of reference when issuing ‘'Job Assignnents!

to Sub=oontrnotors. Progress of iten oompleted
at each Proccesing Section will be entered on
the Porn as reported by the respective Porenan,
Progress of delivery and number of relavant
'Dolivery Order' will constitute the fiml
entry on the Porm on the part of the

e

SALES/PRODUCTION ORDER PORM = Procedure Poge 021/8
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021¢3.5

Production Supervisor who will file it permie
nently by S/P.O. number whon all items are
completed and delivered,

=6, The Foremen's copies of the §/F.0.
will be filed by S/P.0. nunber nnd will cone=
atitute referencc for tne compilation of 'Job
Assignments' to Piece=Rate Workers. Record of
items comploted, within ench Processing Section,
will be posted by the Foremen on their respec=
tive copies of the S/P.0. cnd reported to the
Produotion Supervisor. This entry will be
countersigned by the rccoiving Foreman when
Work in Progreee is transferred from one Iroe-
cessing Section to anothers If, instend, the
oompletod items are transferred to temporary
storage walting for delivery, the Storckecper
will countersign the ontry. The Foreman copy
of the S/P.0., is finally filed by numcriecal
order whon their respective work rolated to

the Order is complcted.

Porm dotdvitics by Storee/DolAYery

-1, The Stores will reecive one eopy of
the Forn which will be filed by S/P.O.nunber
and used a8 refercnce in alloeoting, receiving,
1ssuing and delivcering Finished Goods, The
Storokeeper will cnter on the Form the Pinished
Goods which are rcocived from the Foremen and
Subecontractors in temporary storage until

they are delivered to ocustoners. In the
instance of 'Production Ordcrs' for the reple=
nishunent of stouck of Standard Furniture, the
receipt of itenms in permanent storage will

also be recorded on the Stores! copy of the
Ordor,

-2 Yhere itens arc issued for further
processing as required by the 8/P.0., the
Storekeceper will record such issues on the

APPENDIX 021 ]S.’sLES/PRODUCTION CRDER FCRM » Procedure |Page 021/9
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APPENDIX 021

Forn with the receiving Foreman countersigning
for receipte.

-3 If ncecssary, the Storekeeper m.c.y

enter on the Form the Progrese Record of

mterials specially purchased for the specific

Order, The Form will also be posted with the

progress of delivery. When all items related

to the spcoific Order nro conpletod and de=

livered, the Storckecper will attach his copy

of the S/F.0, to the relevant 'Bill of —
Moterianls' and forward it to the ‘ccountse ‘
Similar flow will apply for the Stores' copy

of 'Production Orders! for stock, when all

itcms are completed and delivered to Stores.

’ I
SALES/PRUDUCTION ORDER PORM = Prucedure | Pnge 021/1C —
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023.1
023,2
023,2,1
023 2,2

° The main objeotives of the Control
Board can be summariscd as follows

i) Present an ovorall pieturc of schoeduled
plant production and deliveries,

11) Provide a basis for control of plant
performance in terms of scheduled and
actual output and deliveries,

i11) Permit visual rcview to be made fro=
quently to detect deviation from
schedule and take corrcetive cctions

acecordingly.

The Board coneists of a vertical
“pockets" colurm on the far left and a series
of "woeks" column which constitute a time=
sodlc reforence. The "wecks" column are
ruled vertically into seven spaces corres-
ponding to the days of the week., The
columns are also ruled horigontally with
each horizontal spaco corresponding to a
pockot of the "pockets" column, If possible,
the "woeks" cclumn should be mnde of sepa~
rate sections so that the first column can
be shifted to the far right when its calen=
dar period oxpircs,

The "pockects" column is dosigned
%0 roceive a copy of the 'Sales/Production
Orders! scheduled for production. The
Forms are held in the "pockets" which overe
lap one another in vertical rows. The
'Sales/Production Order' Forms are arranged

|

SECTION 023 ] PRODUCTION CONTROL BOARD = Proccdure I Page 023/2 J
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R

in the board in order of priority and will pro-
¢ vide o "visible index" refecrence of the crders

on hand, To obtain the "visible index" arrange-
ment, the upper edge of the Form is folded.
back, while the mnrgin right below will protrude
from the Board pocket to dieplay the Form
heading cuntaining the basic information related
to the order, that is, 'Sales/Production Order!
number, name of custcmer, duc dclivery date.
The Form can be easily pulled up to show the
additional notatione below the vieible margin, /“‘l
or to be entered with Progrcss Record rclated

. $o the order. Forme arc inserted in the Board |
in priority order and remain in place until
the order is compluted and/or shipped, All
the S/P.0. Forms of complcted orders are removed
from the Board leaving in the "pockets"
orders in proccss only.

023.3.1

4 g Vyg v
urnd turae 1or StoQ)

-1, Onee the monthly load for Standard
Purniturc has been detcrnined and the relevant
. ‘Production Orders' issucd, thc Production
Supervisor will inscrt the Production copy of
the 'Production Order! on the Overall Schedu=
1ing & Control Bocrd, The Form will be
arronged in the Board pockets in order of
priority (rof, 6.3.,1=2) and will show the
quontities scheduled to be machined for the
nonthe Prom this roforencc the Production
Suporvisor will onter the requircd quantities
of each product on the time=scale line corrcs-
ponding to the respectivc 'Production Order!
Pornm inserted on the Board (refe 6.3e2-1). ~

. - . L. FEPVRENN - - P e em s see et e

- SECTION 023 PRODUC TION CONTROL BOARD - Proccdure ~ge 023/3
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SECTION 023

023.3.2

PRODUCTION CONTROL BO.ARD - Proecdure

-2, No ontry of assombly schedules,
relrted to Standard Furniture expected to be
mochined for the month, will normally appear on
the Overall Scheduling & Control Board beccuse
it is assumed that their cssembly load will
usually overlap with the mochining complction
date,

=3 The notation EAR (Early Assembly

Requiremont) will be entcred on the Board when
it ie required to get the final n8s8enbly under
way well bofore the ccmpletion of the nachining

. of tho product (ref. 6.3,2-2 & 6.4.2-4).

=l, 'Sales/Production Orders' will be in=
gorted and arranged on the Control Board

(ref. appendix 023) similarly with the 'Produc=
tion Oxders! by the Production Supervisor.
1Salee/Production Orders' will include None
Standard Furniture and/or finishing oand uphole
stery work of Standcord Furniture fronm stock,

In both eascs the Form will show the breakdown
of duc complection datcs of individual Sube
contractor's and Picco=Rute Assignnents related
to cach product (ref. appendix 021.3.4-2).

-2, Pron this rcforence the Production
Supervisor will enter on the Board the cunulae
tive conpletion dates for the various processs=
ing tasks reloted to all itcus ordered by the
given 'Sales/Production Urder', For exanple,
it o given 'Sales/Production Order' ineludes
iten 1 (12 choirs) and iten 2 (6 $ables) for
which the rclated finishing work is expccted
to be complceted respectively on the 164k and
19th  then the curmlative completion date for
the finishing task of both iteus will be set

~

Poge 02374




at the day 19th.

=3 The relative completion dates of the
various procossing tasks relatcd to individuzl
1Salos/Production Order! nre best deterained by
caleulating processing tine bookward from the
proudsed delivery date and the due complction
$ime of the lnst tosk involved (usunlly the
finishing tosk). The cunulative due completion
dntes of cach proccssing task will be indientod |
by » square located on the relevant date of the N ’
ting=scnlo. A code letter will be inscrtcd in

. the cirele to identify each processing taske
Scheduled dulivery dates will be indicated with

o "trianglce" symbol.

- AANUAL OF PEODUCTION PROCEDURE 1.18/UNTDO 084-D/818 ‘
|
|
l
|
|

2 over: 9 ; 'S

=1, As reportcd daily by the Foremaon, the
progreesive completion of upholstery and finie-
hing taeks of Stondard and Non-Etandard Furniture
will be posted by the Production Supervisor on
%o the Progress Record of the rolevant 'Salcs/
. Production Order' coples of the Control Boarde

=2, Progreas data of Non-Standard Purniture
proccsscd by the Pactory Sube=contractor (naohing
and aseenbly), arc dorived fron the Progress
Rooord of the relevant 'Job Assignnent! and
posted likowise on tho tSales/Production Order!
copy of the Control Boarde

=3 The progreses of iton deldvercd,
derived fron the relevant 'Delivery Order!, will
be sinilarly posted on the Boarde

-l o In addition to the detailed progress
posted for pormanent refcrence on tho tSales/

~— g e e —— —————

SECTION 023 1 PROMICTION CONTROL BOAKD = Proecdure | Pags 023/5  —
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Production Order? Form of the Countrol Beard,

an cxposcd record will also be cntered dircetly |
on the tinc=secale of the Board by crcssing out |
the "square" and "triangle® symbols represcente '
ing respeetively scheduled completion of proe=

ccesing tnskes and scheduled delivery.

023.4.2

-1, In the instance of Standard Furniture
rmehined and assenbled for stock, performance .
data are sinilarly reportced on daily basis by
. the Foremen and posted on to the relevant
'Production Ordur! copy of the Control Board,
However, the 'Sales/Production Order' copy of
the Control Board will be posted only with the
progress of quantities cssembled.

-2, The cxposed Progress Record on the
tine=scale lines will consist of crossing out
the scheduled nnchining quantities when the \
nachining task is comploted. As for the
assembly task, the exposcd Progress Record will
be mintained by ontering the quantity assenbled
within a cirelc under the dote the progress 1is

. reported. i

SECTION 023 PRODUCTION CONTROL BOARD - Procedurec Page 023/6
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024,1

024.2

The main objectives of the 'Cost
Shoct! can be surmmarised as follows ¢

1) To provide a breakdown of elements of
cost for each product manufactured.

44) To provide estirnted total cost of the o
product as a basis for the determination l
of Selling Price.

141) To acourmlnte actual cost incurred for
Direct Materials and Direect Labour based
on the records of 'Bill of Materials!,
'8ales/Production Order!, weokly ‘Day=
Rate Procoussing Schodule' and *Jobd
Assignoent?, '

iv) To recover ovorheads based on prodeter=
nined ratcs,

v) To ;nahlo neaningful conparison botwoon
actual cost incurrcd and estimated cost,
Yariances whioh requive investigation
and romedial action are brought to the
notice of management. This is known as
manacenent by exccption.

vi) To provide a historical record of cost
information useful as a basis for future
estimtes,

The 'Cost Sheot'! shall show the
desoription of the product manufaotured,
oustoner's nane and due date for delivery,
The layout of the Yorm includes 'Estinate
and ‘Actual? colurms., The 'Cost Bheet' is

APPENDIX 024

C0ST SHEET PORN - Prooccdure Page 024/2
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024.3

nunerieally nunbered, prepared in dupliente
and distriduted as follows :

Original : Aceounts for cost computation

Second copy : Production Supervisor for
estinates and control of
produoct

T™e Formn is prepared by the Accounts and
approved by the Manager.

/"'\-‘
0244301 The Production Supervisor working

closcly with the Foreman and the Accounts will
prepare data on estimmtes of neterial and
labour costs, These cstimated figurcs are

 based on the 'Bill of Matorials'!, 'Oporation
Sheot', (rof. 10.5.1) past records and
experience.

024,3.2 The information will be passed by the

Production Supervisor to the Accounts who will
acourmlate and post then on to the tEstinmated!
colurm of the 'Cost Sheet' to arrive at the
1Egtimnted Direct Cost', Estinnted overheads
will be onleulated and added to the '‘Estinnted
Direct Cost'! to arrive at the '‘Eatinnted Total
Cost', The various cost elenents of the 'Cost
Sheet! are accurmlated as shown on paragraph
10.7.1.

024.3.3 One copy of the 'Cost Shect' is
ochannelled back by the Accounts to the Produc~
tion Supeorvisor to be uscd os a yordstiock for
cost control purposes, The other eopy will be
rotained by the Accounts in tenmporary file
until ocunplotion of the Job.

024.344 =1, Whon the manufacturing proccss has
been conmpleted and the product is ready for

APPENDIX 021

o~ —— - i e —
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024.345

024.3,6

024.3.7

- APPENDIX 024

delivery, the dccounts will accuulate and noko
use of the following Forme as a reforence for
the caleulation of actual coste to be cntored
into the 'Cost Shect'! (rof., 10.6,1) :

i) 1Bill of Motcrials!

14)  'Day-Rote Proccssing Schedule!

1i4) 'Jodb Assignnent!

iv)  'Sales/Production Order!

-2 Cost data derived from the above

.~
doounients will be accurulated together with the '
various overheads on the 'Actual! coluun of the ‘
1Cost Shecot! to arrive at the ‘.ictunl Total i
Cost! figure.

It should be noted that senie-
ooupleted Pinished Goods - issued from the
Stores for further proccesing according to
spocific customer's requirenents will be
charged to the iten 13 of the 'Cost Sheat! at
their originnl nonufacturing cost plus the
odditional labour and naterial cost inourrcd
in further processing.

The actual cost incurred are then
conpared with the estinatce, Any exceptional
varianco which requircs inveetigation and
renedial actions is rcported to managemont.

The complcted 'Cost Shoet! will be
filod by the Accounte in numerieal orders

COST SHEET FORM - Proccdure Proe 024/4
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B~

042,1

042,2

042.3

APPENDIX 042

042.3.1

i) Constitutes authorisation of purchases
of Dircet Matoriels from supplier,
The Forn i8 aleo used for the purchasing
of indircot naterials.

i4) Por referonce to cnsure that the Direct
Materials received from the supplier
are aoccording to quantities, spocifico=
tions and prices stipulated,

114) 7o be retaincd as permancnt reference in
respoct to future purchasing.

iv) To constitute record of rcoeipt of pure
chnsed goods for Stores'! rcference.

The 'Purchase Order'! is n three=copy
pronumbered Form to be distributed to tho
following

Original $ Supplier
Scoond copy ¢ Stores

Third ocopy : Accounts/Purchasing

The Form is compiled by the Stores,
authorised by the Purchasing or the Manager
as required and issued by the Purochasing,

When the nininum stock level for
Direct Matgrials is reached, or when more. stook
naterials are required for specific order,
the 'Purchase Order! will be compiled by the
8torekeeper,

PURCH.\SE CRDIR FPORM - Proccdurc Pae 042/5
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LIS/UNIDO 064-D/BIS

042.3.2

04243.3

042.344

042.3.5

042,346

APPEINDIX 042

a) Indicate the descriptions of the gouds,
quantity to be purchased, unit price,
amount and totaol ccst,

b) BEnter the destination of delivery,

The Forms will be forworded to the
Acoounts/Purchasing for delivery, authorising
and £illinc in supplicr's nane and address.

Alternatively, when substantial
amount is involved, the 'Purchasc Ordoer! is
forwarded to the Manager for approvale

One oopy of the 'Purchasc Order! will
be channelled to the supplicr by the Purchasing.

Onc copy will be sont to the Storcs
whero the Form will be filcd temporarily by
'Purchasc Order' nuubor until the arrivel of
the goods. The Storckeopcr will check the
goods reccived with the speecifioations in the
'Purchase Order! and the supplier's 'Delivery
Order', acknowledge and remark any differences
on the latter before transfor to .Accounts/
Purchasing. The quantity and date received will
be entered on the 'Purchase Order' and he will
rocord the required information on the "In"
colunn of the relevont 'S8tock Card'!, The Fom
is filed for permanent roeforence by 'Purchase
Order' number whon all goods received,

The Accounts/Purchasing will file one
copy temporarily according to supplier's nane.
On roceipt of the supplier's 'Delivery Order!
and Inyoice, he will chook against the 'Purchase
Order', prepare the 'Romittance Advice' and file
all the Porns in an "Unpaid® file by supplicr's
name, When Invoice is due for payment, o choquo
is drawn in favour of the supplier, then the
'Purchase Order! will be filed in a "Paid® fileo
by supplier's nane.

l
PURCHASE ORDER PORM - Proccdure | Fage 042/6

'/\.'



Fapual of Basic Prodwction Precedures

1972

Ei %n#ru&ﬁu’:n ' # %+ crockcaws l

|
Y ¥ .

STOCK CARD FORM A -
Direct Materiale

Page 043/1




—— e

oduction &

PRV
P9y

dqures

yreeea
. O€4en/IS

of Zasic

s

.n‘:}() As

"y
-

1al

Ty
N

‘
1872

Z AR 29

nimum Stock Level

fany

N A

Received

STAR FURNITURE CO.

f§ % F sTock cane l

A‘ .'. Finished Goods

;R No.

M Rl Code No. . .
- ¥ Description

Appendix 043 STOCK CARD FORMB -

Finished Goods

Page 043/2

/—\.l



MANUAL OF PRODUCTION PROCIDURE LI8/UNID0 O84-~D/8iL l
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043.1

The main cbjectives of the *Btuck
Capd' oan be summarised as follows

1) To record receipt of Direct Materisls and
Pinishod Goods (Standard Purniture) into
Storus. The reocipt uf the Direct Material
i posted fron Vendor's Delivery Order e
after the gouds arrived, Pinished Goods
are posted from tho Progross Record of the
1Prodietion Order' when procossed furniture
18 transforred from Processing Sections %o
8torce,.

14) To rceord the issuc from Stores. The
issucs aro postcd from 'Bill of Materials!
with roepoot to Dircet Matarials while tho
iesuc of Stanlard Purniture 1s posted fron
the Progrese Rocord of the 'Sales/Produotion
Ordex?.

111) To show the balanoe on hand i.e. the diffe-
rence batwoen quantity roceived and quan-
tity issucd.

iv) To nllooate the balanee on hand for inooning
'Salos/Producticn Ordor' and show the
available quantity.

v) To gneilitate planning of produotion
schedules agocording to Sales forecasts,
When tho ninimu level of stook is reached,
Monagonent oan be advised so that o
'‘Purchase! or a 'Production Order' for
now stuck can be issucd,

vi) To provide o basis for determining the
yolue of Direot Matorials and Pinished

APPENDIX 043 STOCK CARDS FORM - Proccdure Page 043/3
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Goods which are part of the company's ossets.,
043,2

The Form onn be presunted either as
individual 'Stock Card' or as a 'Stook Record
Book!, It is kept by the Storekeeper for re=
cording roocipt and issuing.

043,3

043.3.1 A eonple procedurc for filling the
'Stoek Cord! or 'Stock Roecord Book! for Dircot
Materials (mo: Stock Card Porm A paga 043/1) is
given bolow, Nota that cach entry is recorded
on o separate linc so that reoords can be
oasily inspeotcd,

043.5.2 Jopuary 3rd.= RegodRb
Balonse on hand will ko 50,

On roocciving the supplicr's 'Delivery
Ordor! and 50 units of Dircet Materials, the
Storokecper will onter the dato, number of
Yondor's D.O,, quantity rceceivcd and unit price
in the appropricte column of the 'Stock Card!
or 'SBtock Reoord Book's Since this is the first
entry, the bdalance on hand will be 50 and the
quantity available will also be 50,

043.3.3 Japuory 4th - Allocation
Aldoactad 30 units, Balongs on band (30)
uoabangada but aucatdty avaslable radussd(a20)

\ .
The 8torckceoper allocatcs 30 units on

roccipt of 'Bill of Matorials'! will entor
quantity allocated (not yot issued) and the
$/P.0. numbor 001 in the allooation oolurne

The allocation will not nodify the balance on
hand which romains ot 50, Howcver, the quantity
available for new 'Sales/Production Orders®

APPENDIX 043 STOCK C..RDS FORM = Procedurc T Pace 043/4
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0430304

043.3.5

043.3.6

APPEND IX 043

°
(derived by subtraeting the quantity alloeated
and quantity availablce) 4is rcduced to 20 units,

Sinilarly, the Storckeoper will fure
thor nlloente 5 itonms azninst the 'Bill of
Mctorials' of P.O. Ko,011, The total quantity
alloe~tod dnereised to 35, but quutity avalle
able 48 rcduccd to 15, dgain the alloertion
would not nudify the balance on hand which
renains at 50,

4 i 9) ¢ { (o] + 101 L .

On rcquest fron Proecssing Scetions or
Sub=controctors fur mterials based on the 'Bill
of Materiale!, the Storcekceeper will issue nato=
rial, subtract quoantity issucd (»30) fron
balance on hand and from total quantity allooatod.
The balonce on hand will now be 20 and totnl
alloentod will be 5, The quantity available
renaine at 15,

Tho Storekeeper on reecipt of the
'Bill of Materials® bearing S/P.0. No,002, will
alloeate 5 units required thorebdy inercasing |
total allocation to 10, but roducing anount
available fron 15 to 10, The balance on hand
ronains unchapged at 20,

STOCK C..iDS FORM - Pruccdure Page 043/5
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043.3¢7

043.3.8

043.3.9

APPENDIX 043

2.:“”“ I“;h - IEEJIE
Ralance ob hand (=15) and fron total

On request for mterials related to
'Bil11 :f Materials! P.O. No,01l, the Storee
kooper will iassuc 5 units and cnicr on the
'Stock Card! or 'Stock Record Book'. The
balance on hond and total alloeation will both
bo rcduced by 5 to 15 and 5 respectively. The P
quantity available romnine unchanged at 10, ’ '

Jdanuaxy A2ih = lsaug |
Subtract fron bolanes

With the issue of 5 units as requircd |
by 'Bill of Motorinls' S/P.0. Nc,002, the |
Storekccper cnters on the issuc coluin, sub- i
tract the issue fron balance on hand which
becones 10 and also subtract total alloeation

which 18 rcduccd to O, The quantity available
rcenaine at 10 units,

WVhen the stock reachos the ninirun
lovel, for cxample, at 10 units, the Store-
koeper will compile the 'Purchase Order' aond
forward to the Manager-Owner for authorisation
and signnture. One copy will be filed tempo-
rarily until the arrival of the goods (c.ge.
50 units on 2nd Fedb,). Information on unit
price, quantity reccived and date will then
bo enter.d together with Vondor's D.Oe.number
4n the "Received” column of the 'Stook Card!
or 'Stock Rueord Bocok!,

- S - T SupEpS P - .

STOCK C.RD FORM - Proccdure Page 043/6
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043.3.10 In the cnee cof Finished Goods

043.4

(Standard Purniture)(ses Stock Card Form B
page 043/2) the procedure of inventory record=
ing is sinilar to that of Direct Motorials,
axoopt the 'Unit Price' coluuns are exeludede
The same entrics used in the'Dircct Moterinls
S8tock Card'is alsu adopted in the'Pinishod
Gouds Stock Card' to illustrate the noveuents

of stooks,

The emphasis in the 'Finishoed G.ods
Stock Card' is8 to record the quantity of Stane
dard Pumiturc while the unit coat record of
oach furnituro, which is genorally treated as
confidential, will be derived from the relevant
'Cost Sheet! and naintained by the accounta,

The entries of 'Pinished Goode Stock
Capd? will be based on (1) Receiving column,
from the 'Production Orders and (2) Issuing
and Allogation columns, fron the 'Sales/Produo=
tion Orders'.

043.4.1'Noving Jvaroge Mathodl

Por thce purpcse of this Manual the
Moving Averzge' Syeten of pricing inventory
(Diroot Matoriacls) is adoptede By 'Moving
Avorage Mothod!, the average price at any time
is derived by dividing the balance=value
figure by tho balonce-unit figure. Further to
the quantitics adopted in the above sanple pro=
codurc for 'Direot Moterial Stook Card!, unit
price is hcreby introduced in the following
illustratione,

043.4.2 m

APPENDIX 043

January 3rd - Assunce that the unit
price for the 50 units of Direot Matoriale

STOCK CARD PORM - Procedure Poge 043/7
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APPENDIX 043

1.I8/UNIDO 064-D/BI8 I

recoived is $2. This ratc is cntercd into the
Wnit Price' colurn under both Roceived and
Balance headings.

0434443 m

Jonucry Tth, 10th and 12th ~ This unit
prico of Direct Materials for oach issuc is 82
bagsed on the cust of mterial reecoivod on tho
3rd. The cost of Dircot Material of ecach issue
oan be obtained by sinply rwmltiplying the
quantity issuod by the unit prico (=82), /\'

043.4.4 Rrige Adduatans !

l
|

Pebruary 2nd - Assume thot the unit
price of Dircet Matorials reccived at this dato
has gone up to $2.50 due to the increase in
purchase pricc, Therefore, the dalance of
stock on hand consists of (1) 10 units of old
stook at $2 por unit and (2) 50 unita of new
stook rooceived at $2.50 per unit, The average
unit price is caloulated as follows ¢

10 units x 82.00 = § 20,00
50 units x 32050- 125000

SR SEPEREE.

60 units 0145.00

com—— c——
T™he average unit price ie obtained by dividing
8145 by 60 (= $2,42 per unit). This now rate
is cntered into tho balance evlumn for the
pricing of subsoquent issucs until another
bateh of Diroct Materials has beon rooeived
into 8tores,

————— = e ———

STOCK C.\RD PORM - Procgdurc Page 043/8
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044.1

044.2

044,3

04443.1

044.3.2

APPENDIX 044

i) To onsure that the goods delivered are
according to specifications of custoner,

11) Used for recording the delivery of goods
fron the factory.

144) Used as a proof of goods. delivered and
roceived by the customer, and o basis
for the preparction of Involoe,

The *'Delivery Ordor' is a pro=
nunbered five-copy Form, to be dietributed as
follows

Original : Original

S8coond copy : Production Bupervisor
Third copy ¢ Accounts/Salos

Pourth copy ¢ Btgroa/belimry

The Porn will be conpiled by the

8tores/Delivery on the authority of the 8/?.0.
and authorised by tho Produetion Supervisor,

Whon the job for a 'Salos/Production
Order! is complcted, or when the 'Salcs Order!
is for Pinished S8tandard items available fron
stook, arrangoments will be mado for delivery
to the oustonmer,

The 3toreleoper/Delivery Olerk will
compile the 'Dolivery Order' in quintuplicate
and

a) Bnter the oustonor's nane, reference,

-

DELIVERY ORDER FORM - Procedurc Prge 044/6
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0440309

0440304

044.3.5

044.3.6

APPENDIX 044

044.3.7

LIB/UNIDO 064=iy/bisd

destination of Aclivery, and the 'Sales/
Production Order' nunber,.

b) P11l in the due dolivery date, the iten
number, quantity ordered, and the des-
eription of item(s) ordered.

) Enter the quantity of this delivery and
the quantity to follow,

He will then forward thc 'Delivery Order'! to
the Production Supervisor for approval of
the deldivery,

Altornatively, if the goods are
dolivered without *Szles Order!, the Store-
keeper/Delivery Clork will forward all the
four copics of the 'Delivery Ordex! initinlly
to the Monoger for approval, before channelling
the Forre to tho Produetion Supervisor.

On reociving tho signed 'Dolivery
Order! from the Production Supervisor, the
Stores/Delivery will withdraw the Pinished
Goods fron Stores and arrange for delivery,.
Ho will onter the date of this delivery ond
the nane of the person delivering the goods.

The Porn will be signed for inspeoc-
tion, before delivery, as delogated by the
Produetion 8upervisor,

The guods together with three copies
of the 'Delivery Order! will be despatched to
the oustorer. On recciving the goods, the
custoner will sign the 'Delivery Ordor'! and
retain one copy. The other two copies are
returned thrvugh the Delivery Clerk to the
Produotion Suporvisor for scparation and
distridbution,

The Producetion Supervisor will retain
one eopy, enter the quantity delivered on the

DELIVERY ORDER FORM - Procedure Page 044/7
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044.3.8

APPENDIX 044

Mak/ BN LA \pm s

Progross Rceord of his respeotive 'Sales/
Production Order' Porm and filc the 'Delivery
Order' by nuncrieal order,

The secund copy is channelled to the
Accounts/Sales where the 'Delivery Ordor! will
bo chocked agcinst the 'Sales/Production Order!
bofore entering the 'Delivery Order'! number and
tho quantity delivered on the 'Sales/Productiocn
Order', An Invoice for the goods delivered
will be prepared, and then the 'Delivery Order!

will be filed permanently by nuuerical sequence. ./'\'

DELIVERY ORDER FORM - Procedure Pago 0Q4./8
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1) To schedule, nssign and report on work
of Day=Rate Direct Labour on a weekly
baslis,

14) Yo assign and roport on ovortime work of
Day-Rate Direct Labour,

o
111) To acournmlate on a weokly basis total l
Day-Rate Dircot Labour costs, including
. overtime costs, by each 'Sales/Production
Ordor' or miscollanecus ‘Work Order',

iv) To record weekly attendance and un=
productive time of each worker,

v) To keep as a record of past performance
of worker as a basis for estimating
labour costs,

) %)

T™he weekly ‘Day-Rate Procossing Sche=-
dule' is a one=copy Porm compiled by the Pore~
pan of Processing Bootions employing Day=Rate

. Vorkers,
051.3
051.3.1 - ™o Poreman will be responsidle for

charting in advance the work schodule of in-
dividual workor by jobs in the successive week
with the following notations

E = To schodule 2 direct working hours
g- To schedule 4 direot working hours
E- To sohedule 6 direot working hours
g = o schedule 8 direct working hours

DAY=K,.TE PROCESSING SCHEDULE FORM

APPENDIX 051 ‘ o Proacdure Page 051/2
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051.3.2

051.3¢3

051.3.4

051.3¢5

APPENDIX 051

Tho Foreman will also be ontering the day to
day records of the time (productive and unpro=
ductive) spent by each worker on each job, The
tine recorded ineludc normal time, overtime
and unproductive tinme,

At weaokends he will forward the Sche=
dule to the Aecounts whero normal time, over-
time, and leave period are entered in tho
payroll sheet,

The Accounts will multiply the hours /‘.

worked (normal and overtime), leave period,

and siok leave pericd by the relevant rate to

arrive at gross earnings per workerj and work

out neceesnry deductions to arrive at the net

pay. The labour cost of individual worker will

be entered on the worker's ocarnings oard, When

the jub is completed, Accounts will accumulate

the direot labour costs to thec specific job

and enter in the relcvant 'Job Cost Sheot',

The Schodule will then be channolled
back to Production where it ie filed in past
performance file and usod ne reference in o=
tinoting future Jjols.

A sanple proccdure for f£illing the
Weekly Lalour Schedule and Report on Job 047
for the whole week is given below -

1) The hours allocated to workers on Monday
and Wednesday on Job 047 had Leen duly
perforned.

11) On Tuesday, machine breoakdown had ro-
sulted in 4 hours of unproductive tine
which was originally schodulod for
nornal working time,.

DAY=, TE PROCESSING SCHEDULE PFORM o
« Proccdure }.)3&.,0 051/3
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051.3.6

ii1i) On Thursday, 2 hours of work in emcces cf

iv)

v)

vi)

the schedulcd timo was spent by workers
on the job beyond normnl working time.
This would constitutc as overtime. The
ovortine was to rcoover the 4 hours
unprodustive tine caused by mechine
broakdown on Tucsday,

A breakdown in the uachinery operated

by Worker I rosultcd in a loss of 4

hours of schoduled normal working time on
Priday, whilc Workor ¢ reported again an
ovartine of 2 hours,

On Saturday, the scheduled work hours
should be 12 hours, hut Worker I 414 not
report for duty on medical reasons. This
lenves the actual work hours to 4.

At the end of the woek, a summarisation
of Direot Daye=Ratec Labour hours om Jodb
047 is mde, and the direcet labour cost
18 obtained by multiplying the normal
hours worked by relevant rato per hours
Overtimc pay ie ocaleulated by rultiplying
the hours of ovortime by 1 tines of the
relovant rate per houre The total ddrcet - _
labour hours and dircet labour costs for
the weok would be accurmlated and ocarried
forward to the following week if the Jodb
has not been completed,

Alternatively, thc following provides

a sample procedure for filling the Labour .
8ohedule and Report of a particular worker, for
exnnple Mr. O for the whole week onding 18
Doecnber 1971,

1)

11)

My, C spent 8 hours on Job 047 on Monday
a8 alloocated,

On Tuosday, duwe to failurc in the oporation
of mohine, 4 hours of unproductive tine

e ———

DAY=R.TE VYROCESSING SCHEDULE FORM

« Proccdure ‘ roge 051/4

LIB/UNLIN Vbeeus osi '——‘ |
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114)

iv)

v)

vi)

051.3.7

was inourrcd which was thon recorded under
the ocolumn of "Total Unproductive Time
(hours) per weck for each worker®.

Mr. C applicd for one day lcave on
Wodnosday which was noted down under the
column of "Weekly Attendanoe®,

An overtime of 2 hours on the job was
spent by Mr. C on Thursdays and Pridays

in oddition to the schoduled time of 8
hours per day.

Mr. C started on o minor job on Saturdaye
He syont 6 hours on the job and wos absent
from his dutics for 2 hours. This was
therefore recorded under the column of
"Unproductive Tiuc",

At the ond of the weck the Labour Report
on Mr, 0 shows hc was in attcendance for

5 days with cne day on annual leavey o
total of 4 hours as overtime, and a total
of 6 hours of unproduotive timc of which
4 hours was due to machine breakdown and
an obsentecisn of 2 hours.

I1f miscellancous work (such as proto=

. typos, reprirs otc.) is performed by dircot
labour, the time spent will boe antored in
the last column of the Schodule reserved for
niscellancous work,

, DiaY=R.TE 220CESSING SCHEDULE FCi
AFPPENDIX 051 = Irocuodure ol oo 051/5
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The Forn is des’gned foir the contzol
of Plece=Rata Worlkers and Sub-ccntractors to
fulfil the following ohjectives ¢

i) To assign jobs or a functional basic,

11) Berves a3 a reaord ur chceking the
progress and complatica of the assignion.
acoording to the slipulated schedule.

To be used by the ..ecounts to control
progressive and “inol payments relote.
to the assiMmicn.

The 'Job Ascignnont' Fora is dsovoc
in triplionte by ithc Production Supervisor ond
ddatributed £ follows :

Original 3 Production Supervisor
& Torenen

8ooond copy ¢ Acocunte

™ird oupy ¢ Pilcenc-Rate Worker or
Sub--coniractor

The Porm is compiled by the Foremen
or the Produotion Supervisor es required, and
approved by the Production Supexvisor,

052,.3.1 ~ On recofring the ‘Sales/Production
Opder', the Production Scciion (the Produetioc:
Supervisor or the Fosomen) will assign work fo
the Pleoe=Rati Worl.o> or tha Sub—contraotny Ly
wsing the 'Job Asaignment! Form,

At e e e W e o B s W o e e = e o e =

APPENDIX 052 JOB ASSIGNIENT FOR'! - Procelure Page 750
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052,3.2

052,3.3

. 052.3.4

052.3.5

052,346

APTENDIX 052

The Production Supervisor will complle
and approve the 'Job Assigmment! for the Suhe
ocontractor.s The Form will be compiled instead
by the Poreman and approved by the Produection.
Supervisor when work is assigned to the Ploce=
Rate Worker, The Form will be compiled as
follows :

a) Enter the 'Job Assignment' nuuber, the
'Snlee/Production Order' number, the date
assigned, the overall due completion date — '
and the name of Worker/Subecontractor,

b) Tick off the type of process/proccsses
involved in thc assignper® (machining,
assombling eto.)

¢) Pill in the item number, the quontity.
assicned, deseription, drawing number,
the cost per unit and total cost, and
the due completion date of each 4dtem
if applicable.

All the threc coples of the 'Job
Assipnment! Porme will be forwarded to the
Worker or the Sub=contractor for signature,

It will then be s¥parated and dis-
tridutod by the Production Supervisor or the
Foremen,

One copy of tho Porm will bde foxwnrded
to the Worker or the Sub-contractor fqr
retontion,

The Produwotion Seotion will retain
two copies (ite own copy and the Accounts copy.
and file thea tenporarily by the Worker's or
Bubegontractor's nane according to scheduled
oconpletion dates The Production will enter
the quantity of itons proccssed on the Progress
Reoord of the 'Jod Assignnent?.

P . . - —

JOB ASSIGNIMENT PORM - Proccdure Page 08e/5 ’ ;




MANUAL OF PRODUCTICR PROCEDTRE '

052.3.7

052,3.8

052.3.9

ATPEIDIX 052

The aAeccunts will havoe to refeor.to
the cormon file retnined by the Produetion
Superviscr in caleulating, disbursing, and
rceordin; 21l progreseive payments rndoe to the
Werker or the Subecontractor prior to the
completion of the assignuont,

On completion of the assicnment,
the Froduction 8upervisor will onter the
actual date of completion, renark the total.
quantity complcted and the quantity spoiled,
if any, The Production copy will be filed
permanently by the Worker's or the Sube
contrnotor's name, while the duplicate copy
will be channolled to the locounts,

The Joccounts will be responsidle for
oross=chooking tho total quantity comploted
against quantity assigned before preparing
the payslip for final paymente. Jny disero=
paney arising will be rocorded and adjustnents
made nccordingly in the final payment, A
payslip 4s prepared and combined to the 'Job .
Assionuont! Form, When final payment is mado,y
tho Forn is stamped “PAID", filed by 'Sales/
Produstion Ordor' and uscd as reforcnoce when
the 'Job Cost Shoot'! is prepared.

. . R
JOB ASSIGNILNT PORM - Proccdure Yare 052/7
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053.2

The Chart is wed in connection with
Pactory Sub=gontrectors' work (ref. Section 9
paragraph 9.2.4). Its min objectives are
1iated delow :

1) To schedule Sub=gontractors® work,

11) To facilitate the selection of Subd=
contractors for particular Orders,

114) To show at a glance the ocurrent load
and availadble man-days of each Bub=
contraotor,

The *Sub=contractor Processing
Schodule' is one=copy Ohart made up of six
ocolums, The first colum shows Subde
contrectors' names and code numbers. In the
second ocolumn is recorded the total weekly
available man~days of each Sub=contraotor.
T™he next four colunns give o dreakdown of
weeks and days,

The Chart is oompiled by the Produo-
tion Bupervisor in consultation with the Sube
contractors (ref, Seotion 6 paragreph 6.4.3).

APPRIDIX 053 I

m()iw%ﬁ?ﬂ PﬁO SLSSING SCHEDULD Page 053/1

LIS/UKIDO 064=D/8I8 l
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O

053.3.1 A faosimile 'Sud-gontractor Process-
ing Schedule' is illustrated delow ¢

053.3. 2 ' When starting the Chart the weekly

. . wnilabdle man-days for each Sud-contrnetor
will be £411ed in alongside the Sud-contractor's
nme. %o compute the man-dayp the number of
workere employed by & given Bubd-contractor is
mitiplied by the musber of working days in a
wek. 0.8, Sud-oomtreagtor Yo, 1 has 4 workere
wier hin. Assuming ¥hat he himeslf is member
of the workfores, the total mumber of workere
19 5. Asmmed that the werking week is of
6 full days, the weekly mam-day oapacity of
Sud-eontrastor No. 1 48 5 x 6 = 30 man-days.

039.3.3 It 10 assumd that when the Ohart
1s started the fol)owing ‘Salee/Production

APPENDIX 053 ]—mmcmnc m] Page 053/2 - i |




MANUAL OF PRODUCTION PROCEDURE LIS/UNIDO 064-D/SIS l

053.3.4
053.3.5
053.3.6
w,03.1
APPENDIX 053

Orders! are on hand @

1 &/1 6/1 30
2 29/1 27/1 45
3 22/ 20/1 180

The estimated man-days required to
process the Order, as related to Sube-
contractor's work, is derived from the appro= T '
priate date poeted on the relevant 'Sales/
Produotion Order' (ref, appendix 021 paregraph
021.3.,4=2).

T™he schodule of Sub=contrector's
work with respect to a particular Order will
geanerally depend on three factors !

1) Tho delivery date,

11) 'The expectcd completion date of the .
successive procossing tasks, that ls,
finishing and upholestery.

111) The relationship between the man-~days
requiromont for the particular Order,
and the mn-days requirement related
to othor outstanding Ordors,

The choice of the Sub=contresctor on
the part of the Production Supervisor will be
based on the available man-days oapacity of
the Sub=contractors and on their existing
oompletion targets. '

It should be borne in mind that the
dotailed schedule and the distridution of work
load within each Bub=contractor Toam is not
the concern of the Production Bupervisor but
1t is worked out by the Sub=gontractor himself,

SUB=CONTR..CTOR PROCESSING SCHEDULE By

CHAR? « Procedure Page 053/3
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053.3.8

0534349

Therefore, the line rulcd on the Chart for each

Order, dogs not indicate (contrary to the Quote

Chart syotem) the starting date and the duration

of the jJob, Here the line simply stands to

show the cocmpleticn target date stipulated by

the Production Supcrvisor and the man-doys

loadod on the Order starting backward from the

target date, The loading is basod on the

wookly man-d:ys capacity of the partiocular

Sub=oontractor, - '
Again, the gap bctwoen the "load

lines" of Ordors No.,5 and No.2 does not mean

that there is no work scheduled for the days

15¢h, 16th and 17th by the Subecontractor

Noe 1. It just indicates that the Sube

comtractor has an available capacity of 15

nan-days for the period cnding 27th January,

=], Let us asgume that later the following
Orders cre received

— 1 fugguan R
4 5/1 4/l 30
5 151 13/1 30

=2 Oprder No, 4 is urgent and cannot be
postpongds The Production Suporvisor has two
options opan to him in assigning the work to
tho Sub=gontractorsi

1) lesign the job to the Sudb=contractor No,l
and delay Ordcr No, 1 for one week,

11) Assign the job to the Sub=contractor No,2
and delay Order No, 3 for three days,

=3 Of the two options the Produotion
Supervisor decides for the second, in viow of

APPENDIX 053

—— e
SUB=CONTRACTOR PROCISSING SCHEDULE
CH\RT = Procedure Page 053/4
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the fact that the ocustomoer of Order Bo, 3
has acccpted a delay in delivery of three
days., The Order No., 5 18 loaded instead on
Sub=contractor No, 1.

f A e B s e e s G Gt e o ey
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Pmng m?
iew showing the item vith removed shelves being utilised as folding soreen,
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MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS
STANDARD REFERENCE MATERIAL 1010a
(ANSI and 1SO TEST CHART No 2)
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FOLDING BOOKSHELF

Demounted view of bookshelf showing folding components and shelves,
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FOLDING BO SLF
Back View




S
Back view of Executive Unit with Side Extention.
Front view of Standard Pedestals coupled to form Side Cabinet,




Wﬂ‘ Executive Unit, '




D A
Original clouhtable desk of traditional Chinese design which provided the inspiration.




DigdK SYSTEM *
Back view of desk arrangement consisting of two side panels and table top.




EE view of desk arrangement consiating of one pedestal, one side panel and table top,

H view showing detachable back lined with paper poster, It illustrate
the "renewable look" feature of the system.




DESK SYST:M v
Front view of Junior Executive Unit,







g}g SYSTiM
ont view of Executive Unit with Side Extentioms




AUTOMATIC 'ROUND® TENONER MACHINB




SEMI=-AUTOMATIC CARVING MACHINE selected and commissioned by the teanm,




Sraining in TOOL MAINTENANCE conducted by the team,




Avtematie copying dovieo

This is & "f.—edmg device with varying speeds
thst gives .--wement to s ring-type closed
template thart repeats the ile of the
workpiece to be produced. The sutomatic
copyir: device is suggested as an

indi . sable accessory in mass production
we. .. makes the router 8 machine for
ax: .ant and precise heavy duty work.
Tne iwo feed rollers have distinct
functions: the central one ensures the
feeding of tha template keeping it always st
s constamt distance from the cutter: the
exieras. one feeds the template keeping it
close 0 the central roller.

The possibility to vary the speed enables

to adapt the feeding of the workpiece to the
working exigencies and to the rotation
speed of the spindle. There are today
special devices that enable the automatic
copying of profiles. They are however fitted
in very expensive machines that avail
themselves of electronic controls with
punch cards and photoelectric cells.

Thanks to the SCM patent (for profiles of o
particular type) todey s simple and very
efficient accessory gamed « sutomatic
copying device » can be moumod on nermel
routers







xponsive,versatile air oclampin




DRIRK TRAY

Plywood base lined with batik cotton.
Overlay of polyester embossed with Chinese
"Double Happiness" symbol, Frame of bamboo,

The design was developed to experiment

on the possibility of using a traditional
material such as batik in conjunction

with modern finishing techniques, to obtain
a tough waterproof and decorative surface,
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TRAINING NOTLS
IN MAINTENANCE

&
MAGHINE QPERATION
INDEX

Planing & Meulding Cutterblecks

Band Saw Operation

Circular Cross-cut and Rip Saw

Carbide Tipped Circular Saws

Specification and Selection of Grinding Wheels

Lubrication
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To mabe this adjustaent, reise or lover the rear table wntil
1% is level with the cutting edge of cme of the Imives using an
asourate straight odge at least 10" lomg. A similar cheock is them
sade on all kmives at both ends of the cutting edge and at the
omter to0. If & Imife is found out of allignment, it must be
adjusted. One of the best metheds of setting knife is with a
nagnet as shown ia figure 2,

/-\|
-




on the magnet and a step bleck sheuld
at such a pesition as to Wing the mask in

the imife when it is at its highest point.
outter head, the cutting edge of high speed
1.5 mm t0o 5 ma frem the surfase of the

and is pulled up to ite required level Wy




2. kaifn Dalanaing

Befere nounting the knives in the ocutter blook they must all
be weighed to make sure that they all have the same weisht. Thie
met be dome properly with an acourate balamcing device or a standard
veighing scals. If the weight of the knife is not the same, some
uninportant portion of the heavier knife should be grinded away to
reduce the wveight. Balancing the knife is necessary because even 1 os
difference in weight will result in vibrations causing peoor finish
planing and damage to bearings.

5. Kadle Geindiag

The impertsant thing is to arind knives slowly. Do not force
the grind even if using a vater adjustment decause the altermate
oncessive heating of the knife and quiock cooling by the water may
canse the knife to orack or soften the edge. When the edge of the
knife tuwrns blue, or blwe spots appear em the surface of the knife,
the temper of the knife is lost. If the ocolant adheres to the imife's
surface, it may be assummed that no undue heat is being senerated.
If, however, the coolant rums off the kmife's surface like drops of
“water off a hot stove, the wheel is probably glased and not cutting
freely. The vhesl suat be dressed. VWet grinding, has a big advantage
over dry srinding. The proper ria speed_for wet grinding is 4,000 ft.
per minute. ’

4. Simaishi Grinding vexms Nellaw fcinding

By hollew grinding, the Wmife vhen becomes dull can be honed
for ene or move times defore it is necessary to remeve the mife fer
resharponing. Nowever, it must be boxme stromgly in mind that, tee
mush hollev grinding vill weaken the eutting edge and the odge nay
boak off dwring operation. PFor thin high speed steel lmives, frequeamt
light straight grinding is the best.

-~
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TS straight -round
it
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dismeter diame ter of angle of
of wheel hollow grind spindle
2a" e
40" 5° 43"
» 50" 4° s
60" 3° 49!
72" 3° 1
-+ T
28" 12° 6!
40" 8° 32!
6" 50" 6° 51
60" 5° 43"
72 4° 46"
+ —-
28" 15° 57
A0 1° 19!
g 5OM 9° 6!
60" 7° 36!
12" 6° 21!
T 1
28" 19° 39
A" 14° 2
10" 50" 11° 19!
60" 9° 28!
2% + 7° 54
+ 2" 23° 2!
A" 16° 42!
120 50" 13° 30
60 11° 19"
T2 9° 28!

Table of Diameter of Hollow Grinding

-

/\"
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T.

Tare the cutter head until the stene reets flat on the dewvel
in head in this position W clasping

knife by streking the knife lengthwise
fa .. th the came amount of strebes.

s
z
4
t
g
]
3
1

!

After the Imives have been balanced in pairs, they sheuld be
set vith the dalanced knives opposite each other in the head. When
tigtening the nute, it is important to tighten each one slightly
and g rouwnd the ocutter head several times until preper tension ie
o eoverysms of the bolt. It is impcrtant that not teo meoh pressuwe
should be wsed vhen tightening the bolt hy using a much longer wremch
then the eme supplied togother with the machime. . '

0

Pig. ¢ Tightening imives



6. zalmas lodnting

Jointing ocensists in dringing all the knives of a giveam
cutter head into a txve cutting circle. In this operation, the stone
is placed on the rear table as shown below and the table lowered
until the stone barely touches the knife. The cutter block is then
revolved by switohing on the motor and the stone is moved across the
table. The limiting vidth for the heel is 0,032" approximately 1 mm
as shown.

ST l

M- 9 lgltfc jointing

7/ el

Betail A

Mo 10 Tiath. g’ Jotnting heed
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1s the Yest ome, the importance of setiing
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The cutting angle could be measwured easily by using a protrestor.
Firetly, fix the knife at the bighest point of its ocutting oirvele.
Level the front and rear table by using a protractor, one cam then
measure the outting aggle / (3) as ehown in fisure beley/. Common
cutting angles are 30 and 35 .

outting angle of the imife cammet be increased but it cem alweys
e zedused bWy grinding or hening & freat bevel on the cutter.

In onder to find out the freos bovel required, set up the mife
ctuﬂhu“mtnthutunolpnmuﬁmuo&.
Set the twastor on the cutting angle required and place it mear the

outting edge of the knife as shown belov. Mark on the knife, the

-
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The outting angle is rclatod to the powsr roquired to plnnc the
timbor, Inorcasing the ocutting ] '11% roduce thc powor requircd.
Incroase the cutting anglc from 10 to 30 will reduce the powor
consumption by 1001, and inorcase the cutting angle from 200 to 30 will
roduce thoe power roquirod by 25%.

Too big n outting aongle will ocousc chip bruising which is expericnced
in soms Rard wood, The romedy is to reduco the ocutting onglc. Howevery
if the cutting angle is roducod too much, & woolly surface is obtoined
with somc hord woods Tho toble below shows tho agffoct of varying
cutting englecs on the finish,

Dofect=froe pieccs ot outting nngle of =
Kind of Wood :
5° | 10° L15° 20° 25° | 30"
% % 1 4 % 4
Ash 69 70 T2 (P T 53
Bosswood 52 6% 68 65
Birch n 63 55
Chostnut 8l 76 65 34
Cottonwood 40 37 25 27 12 31
Elm, soft 24 24 48 33 19 18
Blackaoum 42 52 47 53 43 37
Hockberry 37 47 (4] 93 54 20
Magnolin 87 T8 " 56 62 61
Mahogany T a8 76 (i a7
Hord maple 56 56 351 17
Soft maple 43 61 57 33 34 18
Rod oak 66 96 9% 92 87 65
White oak T4 98 95 93 T4 37
Peoon 8 82 76 92 95 57
Swoctgum 35 66 54 51 49 44
Sycamorc 25 39 26 23 18 18
Blrok walnut 64 ™ 50
Willow 32 46 50 59 46 10
Yellowpoplor 66 T 4] 67 67 48
i

o —
. l

|
|
l




() Clascance Angle

The clearance angle is the angle between the outting bevel and the
tangent to the cutting oircle at the outting edge. See figure below. _
A oclearamce angle must be provided in order to avoid rubbing of ocuttiag . -
odge agninst timber being machined. See figure belov. :

Clen /m:ﬁ // o .

Ly
1%
-—4/V

Pige 1§ Olecuance Aa.;u

Y 4

B
p ‘ -
outting
- bovel

\‘

° ° ' "
A10 90 20 oclesrence is nesetisry depending op the smsunt of
el 1o roquiret In pmeres 1 of, e eathicioms for mewmal
is required. general cliaraee is o RONUR
vlaning. Care sust be tabem not %o previde 0o Mg a cleavence angle
Yooanse this w/l) make the griniing angle seo sherp the cutting
odge will blumt eesily or bresk off,

!’

|
]
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10, Quiting Meoed

The outting (or peripheral) specd of knives depends on
the diameter of the outting cirelc of tho head and the
spced (RPM's) of the head., For roally cfficiecnt outting
a specd of not less than 5,000 FPM is ncededs The
poripheral speced for tlic gencral run of mouldings runs
batwcen 9,000 and 15,000 FPM. Any spced faster than this
cauges over=iicating of the outterse For syware hicod work
the cuttor hezd speed should be between 5,000 RPM and e
59500 RPM. Tests conduoted by the Forcst Products '
Laboratory showecd that noarly all wood will give a bettor
finish whon machincd at & high cutting spcoed and foed speed
. (sco table bolow)e Cortoin specics of wood will give a
woolly finish wnless a fogt cutting specd is used and
unlcas sharp knives are usods This is particularly true
of intorlooked or wavy groincd mr.toriole

36=Loct 54=fcot 36=fecd 54=foct
Kind of wood |fcod; 3,600 fced; 5, Kind of wood |faecd;3,600] fcod; 59400
. TePoele TePellle ToePelle T.pPelle
-

* Percont Porcent Percent Poroont
Aghessessecons 52 64 Boft nAplc eees 19 37
Bagswoodesesse 53 43 Rcd otkeseeees 72 74
Ohestnutescees 47 65 14c ottkeesse 60 60
Cottonwood eeee 17 23 PocaNesessnee 54 69
Blmescessocece 17 26 Ycllowpoplar, 50 54
Blackgumes eees 37 45 JOOMOICeeeeee 16 22
Voot gueseees 41 49 11loWeseeeece 28 28

. ::aokberry.uu 39 46
agnoliteesees 50 72
Hard meplceses 24 43 VOragoessssss 4 49

]'Baaed on 4 cutting angles (150, 200, 25°, and 30°) and 6 pcroont moisture
ocontent for cach fecdespced combinntion,

Table showing the advantnge of high ocutting spood
ond feed speode
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Upper wheel guard

Arm

Upper guide pin

“Teble insert

Lower gude pin

Lower wheel

Lower whee! guerd




fand Sex_Riade
1. Iskcadustiss

Gend sav blades are nade in numereus teoth patteras
aloe vary ia the thichnoss sad the ancunt of set, and
are enslusively weed for ripping. Geacrally, band sew
bledes uwp to 50 mm. in vidth are considered as sarrev, and
blades vider then 80 ma. as wide %and sav blades. T™he
tooth shape for marrev band savw blades is shewn dHelew,
Gonerally apeaking, there is only one tooth shape for aarrew
bond sov blades, dut there are feow teoth shape for vide hand
savw hlades., Since we are concerned vith band sevw for furni-
ture operstion oanly, ve shall net touech on the wide hand sev
blades. The detailed tooth shape for one teeth is shewn in
Pig. 8. Pl:.u"u that the hook angle must alweps beo
positive, 18 - = the lower deogree for set tonth and the
hMgheor ones for swaged teoth.

Nerrow band 2awe vill have 4-7 teeth por insh. There
fo sluaps one move point por iach than teeth por insh. 4
five-teeth blade has six peints por tnch. (Soe Pig. §)

TOOTH SHAPR POt NARROW
BAND SAW RLABES

Pig."

U INANY STNE CF BAND  SAW
"BLALE, THERE 1S ALAAWS  CNE MOWF
;PONME- OEN - CH  1HAN  TIETH - RN
1NCH.

PMe, 8

-

T T — l




S. Masasniag, fetiing and Teaeieaing of Band Sexe

WOML - MALE A0 Saw  vICE

Pig, ¢

A home-made vice (Fig. 9 er purchane
vise is needed. A file is )refered to an
omery vheel which mav cause burning.
Piiiur is dove straieht acress (Fig. 3)
and should he snunre acrans hiade using a

‘Sptanenlar naw file and could he tilted

8liehtly to ahtain the hnok angle (Pig. 8).
A slight reunding at tbe gullet could he

- obtained automatically by the rounded edge

of the file. This is te preveat against —
evacking and to facilitate the out-flev of ’ l
sav dunt.
Three or four strokesa en easch teoth
sheuld be enough and hest resuits are
obtained {f the filing is done on both
sides of the hlade o equaline the slinght
bSurr turned over by the file,

If emery wheol is to beo used, tahe
opecial care with the gullet where nicks
and huras will easily rause bDreakage.

dnoel: Use a relatively soft wheel,
grain sine 854-60 and hardness L, N or N,
Several light passea of the crinding wheol
will give a better result than the few
‘hoavier onea.

. A SLIGHT  RCUNDNG Al
THE GULEY 1, ESSENTIAL 10 GUARD
AGAINST  CRACNNG '

"Ro 3




3. fstting Setting is renuired for clearance

(Pig. 6) to prevent hinding. The set
oheuld be net mere than half-vay dowa
the tooth and munt he parallel with the
haak of the Made (Pig. 7). If the oot
gesa deeper, breskage may result.
Ameuat of set: for hard wvoed 0.012 ima.
- 0.018 ims. (0.3-0.4 wn.) to cach side,
for nodium hard and seft weed 0.018 ine.
e 0,084 {08, (.o".c. -o, _ te eash
side. Make sure that the aet is sven.

In all canes filing sheuld follew
setting. The face angle of the oot will
he dostreyed Lf the tenth are filed fires. f‘l
Yhon the teeth are filed after setting
(She preper wvay) the fase angle of the
. tooth will b aquare asress as it sheuld
be for clean cutting (Pig. 8). Setting
canh be oot vwith a plier-type of oav oot
or with an aavil and houmer.

Thiek Dlados require asre set then
thin blades. Per sharp corner curves -
increnne amsunt of det. Per botter
straight cuts - ninfoun set (will bind
on curves).

ISEINNG 1S MIKED Fom

CLEARANCE — TME 'SEW Uty ' T
e T
(DLALE TO PREVENT  BiNLNG, ; Pine 7

o .

EWG HORD B OXNg
ME IS - FLING AND  SHOWD
® W - ne o o
™ meLE
N Pig.8




3. Zsssisaing

Included wander this topis are

straightoning, slaniag, braming and
tonsioniag of “and sav blades.

a)

»)

Y

e)

Straightening!

If the hack of the hHlade is cencave, it

sheuld be relled or hamsmered near the hack.

If the Saek is cenvex, the blade oheuld de

relled near the teoth line, but set tee

close to the teoth. - l

Taamer out the bumps vwith the greatest
care wntil the hlade is perfectly plane.

Srasing and weldings

Cut the blade at right angles. Pile the
onds to adeut " bevel and loave 0.004"
at the edge. Use seldering irens for
hating and if nossible a special wait for
the seldering itsolf. Lot the jeint seel
alovly se that i. deesa't heceome air
hardoned. Pile, polish, hanmer and streteh
the ares arewnd the jeint carefully. The
Joint mmat have the oane thickness an the
rest of the blade. Abeve all, it sheuld
wet be thieher.

Slades can alse be joined ther by
wildiag which is the seat efficicat way.
In this case, epecial welding equipmont
is required.

Tonsioning:

™he purpese of tensioning, that is elen-
gation of the middle of the hlade .hy
relling, is to wake the blade flat te
the band wheels preperrly ever its entire
vidth through saving - with nerasl fric-
tion and hesting and vith consnideradle
restraint in the machine. Whea the saw
ic thon stretedhed on the band wheols, the
odgon bocone tinht and the sav will eut
straight. It is Detter o hammer or rell
lightly twice then teo Mard onee.



o

.u-
5. Bhase ia Pittias the Bend few Riade
(1)  Demeve both lower and wpper vhoel guards (See pamts of band sew)

(2) Demeve table insert and table aligament pin (see fig. 2)
(3) Slasken temsion on the blade alveady meunted and remsve blade (fig. 3).

(4) - Opem up guide pin on both upper and lower guides ani rwm Mlade
: suppert back (fig. 4). : .

() ntd“ﬁn“hﬂtﬂnm&ﬁoﬂuw
is vaised Wy means of the tension adjustasnt
handle wntil blade is held lightly befewe cembering (refer fig.3)

(6) mmuuummm.mmumncum
seale on the masliine (fig. 3) ox temsien Wy feel (fig. 3)
| ) betwoen 1he table and the wpper guide.

;
i
;

%
;
:
i
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o)

ve band sav %0 choeh blode crachiag. The riames of the
Sand vheols are higher (a the niddle than at te ia
murmwnmm-ndmnmm wvard
‘resh e the blade is cervectly tonnioned.

of she band sav being tilted
the Wweoahage of the bead saw

Sot guide pins iavaréds te thickaces of blede vwith eorrect
cloarance to prevent tvistiang by placing heper sterips 0
botweon. (Pig. 7)

e gpant *daos of tie guide pias are beeush just bohind

Pic o Pl

o




(9)

(20)

(1)

P e

mmmuﬁ /08" e WMNM“*
bade and ohook setting (fig.

-
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+- Somen Mafaate of she end tex ke

Poor filing, saving aleng Whe side of a mail
vill yesult 2 blade whieh i dull and peorly eet
on one side.

It can Yo vemsdied Wy lightly hening the side
of the dlade with & fime steme (fig. 1).

m.’m*m.‘wc
Main oousnes of lead 1

(1) | Wunmwmu;
(41) sapueper oot of dlade.




TR OONNEN BAPRCES IN | Pig 2 RELATIGNARIP WATWEAN WIOTW
o BAND-SAVTNG . OF BLADR AND NINTWUW
: CUTTING CINCLAS



()

10 -

(¢) W

Craska in the gullets

e _reansss'

a) Rough edges of gulleta, whish
have net heon filed after

punching.

b) Surned gullets, cansed by
fonlty grinding.

s) Niehs in gullets, caused by
file or enery wheel.

d) Toeth leaning bdachward with
aet onough heoek previded or
_there is a megetive heok.
his may alse cause breakage
‘at the back of blade, as the
blede must beer hard on the
guides in erder ts out.

s) The oot is tee deop, deferming
the hlade aleng the tooth line.

£) The blade is crowding the hert
dus to esoating of sawduat and
resin.

@) Too mueh tensioning in contre

of saw, causing tee mush stress _

in the teeth line.
h) The saw Dlade ia tee thiehk.

Ihe_sxassnticns:

a) File the gullets with a taper
saw file with rovnded edges.
Nowever, it ia bost te pur-
ohase the bdlades ready filed,

b) Do met uwee a tee hard emery
vhoe] and do net apply teo
aueh pressere.

e) Use files and cvery wheels vwith
sufficiently rounded odges.

é) Give the teeth forvard lean,

cansing the wverk teo pull
against the dlade.

*
¢) Do met set mere thea twe-thirds

of ¢the teeth frem the meint
doun ., '

f) Keep wheel and savw blade clesa
by seans of bYrushes and
parattia (hereneme).

g) Do met tension the contre of
" the blade teo mueh.

h) The thickness of the blade must
aet b0 greater thea 171,000 of
the dianeter of the wheels.
This should be eapecislily
choorved ia the cane of aidget

. band sows.
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(2) Nereakaves in back of save

e reassssl

a) The blade is set preperly
straightensd, the baesk being
sherter thaa the teeth lime.

b) lepreper steering, deforaing
or honting baek of bdlade.

e _aesantionat

a) Straighten and tensien the
blade vwith sare,

) Use baek ateering of suitsbdle
dosign, preperly adjusted.

(3) The blade oute crooked and is dofarmed too guiockly

Iha_cessesal

a) Unsuitadlie back steering, or
applied tee hard. .

5) Teeth leaning dachward,

o) lnserrest straightoning,
causing stresses ia dlade.

@) %0 little oet, causing
friotion and heating

Deacssantianal

a) Yse suitadle baok steering,
preperly adjusted. It must
aet bear the hlade while
id)ing.

o) Undoreut teeth semewhet.

e) Careful straightening,
opread over a suffielent
povtion of bdlade, immedictely
Soforastion ia ocbaerved,

é) Give the blade sufficiont
set o0 that it rend freely
ia bhert.

.,/‘\..
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Narrow band saw blades
3 = 2" (3<50mm) width

Seoction 1, Width

2. Thickness
Blade finish 1, Coils in "Easy-pull"” boxes or
and quantity jointed, finished blades

2, Exact length of jointed blade

3, Quantity
s
Standard sizes !
. Width Thickness Standard pitoh Approx.
approx. approx, tooth shape N weight
approx.
in, m BWG m; in. ma Kg./100mm
3 3 27 0.40 0,16(5/72) 4 1.6
- 3 6 25 0.50 0.16(5/32) 4 1.9
' 516 8 23 0460 0,20(13/64) 5 3,1
$ 10 27 0.40 0.24(15/64) 3 2,8
g -0 25 0,50 0,20(13/64) 5 3.4
] 10 23 0.60 0.24(15/64) 6 3.9
t 12,5 25 0.50 0.24(15/64) 6 4.5
% 12,5 23 0,60 0.24(15/64) 6. 5¢3
[ 8 15 21 0440 0.28(9/32) 7 44

] 15 23 0.60 0.28(9/32) 7 6.3
3 20 25 0.50 0.28(9/32) 7 9.0
2 20 23 0.60 0.,28(9/32) 7 9.5
3 20 22 0.70 0,31(5/16) 8 10,0
1 25 25 0,50 0.31(5/16) 8 9.0
1 2% 23 0.60 0,31(5/16) s 11.2
1 25 22 0.70 035(23/64) 9 12,6
1% 3 22 0.70 0+39(25/64) 10 15.2
13/8 35 21 0.80 0.39(25/64) 10 20.5
1% 40 21 0.80 0,41(13/32) 10,5 23,6

PANS ' 45 20 0.90 0.43(7/16) 11 26.9
2 50 20 0490 0.43(7/16) 11 30.4

Band saw blades up to and including 2" can be supplied in coils of
approx. 165' and paoked in "Easy-pull” boxes. As a rule, the thickness of
the blade should never exceed 1/1000 of the pulley diameter,

FSK=1s0 s
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Efficiency
Factors

SIRCULAR CROSS-CUT AND RIL JAMB

Efficient working of oriocular saws dcpends on
the following factors :

Truc running of spindle and freedom
of slackness in the bearings.

Correct periphery speed or cutting speed
(see 11)

Correct saw sharpening and setting with
gullcts of correct shape and dcpth

Suitable pitch and hook for type of timber
Saw tension for spced of spindle

Use the smallest possible diamcter saw
which will consume less power, works

better and easicr to maintain

Suitable sources of power for given sige
of sows,

sax Dlas LB

200 mm (7.9")
300 mm (11.8"
400 mm (15,7"
500 mm (19.7"
600 23,6"
700 mm (27.6"

= 0NN
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- 3 -
3 Fig. | describes the varicus tooth shapes for
Tooth shapes for circular saws,
Circular Sawe
- SHAFRES _OR CIROLLAR SAW
| BLADES

L.

i3
!
a

/3..
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It may be stated, as a general rule, that the
sefter the timber, the greatsr the hook of the
teoth and the harder the timber, the smaller
the hook, A more perpendicular tooth will
retain its sharpness longer and allow the saw
to run steadisr but at the same tims it demands
greater power,

Figure 2 shows a rip saw blade with the various
tooth shapes A, C, and D and also two unsuitable
shapes. The pitch (s the sams and the depth of
the gullet {s related to the pitch (the removal of
sawdust is governed by the shape of the gullet),
To determines the depth of the gullet {s to use
rather more than half the pitch for fresh and

soft woed and rather less than half for hard wood,

Clrcular saws teeth vary widely for soft weod,
meodium hard, and hard woeds, The hook or
rale varies with the density of tie timber to
be eut, 10° being the minimum for very hard-
weeds, and from 15° te 28° for the medium
“’.M 'O“"O"o

Lagge amount of hooke or rakes to the teeth
will tend to produce very rough sawing, resulting




4
Crese Cutting
Teeth

TOewmoOoNne)»

a greater wastage of timber, The greater
the hook, up to a point , the less power
roequired, and the ecasier the timber can
be fed,

56 to 60 teeth is the average for general rip-
ping., Saws for hardwoods should have a greater
number of teeth than for softwoods to avold
damage to the teeth due to the impact of the
teeth on the wood, It is also an advantage when
saws are running at a speed slower than normal,
Figure 3 describes the terms used in connection
wikh saw teeth,

Fie. )

The teeth cutting action varies considerably
from that of the rip saw; whereas the rip saw
has a chipping motion, the cross/cut saw cuts
acrods the grain in a scribing motion,

The teeth have a backward hook instead of
forward, and the points have a sharper angle
than rip saws, Generally it is thicker and the
nember of teeth for a given sise ot saw will ln
putor than tor ripping,

L

o
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- 5 -
- 9 There are two methods of sstting employed,
Clzoular Spring and Bwage set. The swage set ie mainly
Saws Setting used in the sawmill and hencs we will not go

into detail on swage set hers,

In epring set, the amount nesds to be sufficient

only to clear the saw plats and prevent friction,

Generally green, soft timbsr will need more

sap than dry softwood and seasoned hardwood

will need less, Exampls : The setting on each

side of 0, 012" - O, 024" (0,3 - 0, 6 mm) is only

for sawing dry and hardwood, while a setting of e
0, 024" to 0,032" (0,6 - 0, 8 mm) is sufficient ‘
for green and looee wood, When setting ths tooth,

never set the whole tooth but only the joints, as shown,

When the whole tooth has been set, it usually become

springy. The set thit is less permanent, the saw

cut will be rough and crooked,

Check canfun' witl a sstting gauge that all teeth
has been eet to exert to soms extent, The saw

on which the teoth has a wider set on one side than
the other will not give a straight cut,

Swage setting is used only in the eawmills, Each
toath doee the work normally done by two spring

tet teoth, The setting : s done on the swage which
spreads the peints of the tooth to each side of the
plate diameter after which the side dreeser corrects
any inequality in the wiith of the set, After swaging
the teeth must be filad t) the correct shape (fig.4).
All swage set teeth are ground at right angles to the
“.t.. .

. ]
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Sharpening
Circular saw
by hand

- ‘ -

Greatest care must bs taken to obtain uniformity
of teeth, At intervals, saws should be jointed
to keop the rim uniform, In doing this, the saw
is revelved in the bench vice and the piece of
emery wheel moved to the saw lightly until all
the teoth show signs of contact with the emery,
Figure § shows a suitable vice for sharpening,

The teoth are then filed until all signs of blunted
teeth are removed and the gullets are eased to
the cerrect depth,

/\'
o e e mme—— i e— PO -
: |

Flg s

"Topping Up'' or grinding the tep of the teoth
is bad pri.ctics which not only reduces the

. dlammeter f the aw, but means that sharpening

has beon at the wwreng place (see figs. 6 and )’
It is the firvce of the testh that requires sharpening,
ot the tep.

Always one ure i:hat the gullets are rounded, Square
guliete vAl cause cracks in the sew,

/Tee




Inoerted
Tooth Saws

< T

Cervect
PG 6 FIG 7

[Reduchon n saw du. by incomect ﬁmmm!

This type of saw with its replaceable teoth is

uoed in sawmills and has many advantages over
the ordinary plate saw, sspecially in the larger
diameters where maintenancs ie a problem,

Fig.8 shaws one pattern of the inserted tooth saw,

10

Its diameters range from 14" to 72" and is the ideal
saw for sawmills,

Here are snumerated the advantages of inserted tooth

1) Loag life at constant diameter

(2) The plate does net loss its tension so0 quickly
through the filing and re-gulleting of the saw

(3) Teeth are readily replaced {f the saw {0

- damaged

(6) Sharpening the teeth is casier and quicker

(S) Ths testh having a fixed boo'x and gullet are
al vays maintained

/8.
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Tungsten
Carbide
Tipped
Circular
Saws

General
Informationon

- 10
Ordering
Circular

Carbide-tipped saws are for fast cutting hardwoods,
plywood, pigastice and many abrasive materials
which could dull the edge of the high speed steel
tipped saw or alloy steel selld plate saw, Fig. &
shows an example of a teoth. Its sises ranges from

P\l

0 Fia 9

Correct and regujpr maintenaace however {s also
escontial if maximum performance are to be acquired,
The subject of maintenance of Carbide Tipped
Circular Saws is dealt with separately,

1) Never run circular rip sawse ata l‘or.
peripheral speed than 47 m/eec, (154 ft/sec)

(2) Retain the original tooth shape and heek and keep
the gullets well -rounded, Never burn the tooth
points blue when grindiag them,

(3) Alwaye keep the tecth well-sharponed, The saw
: must cut and net wear its way forward,

(4) Never undertake any werk of adjustment on the
saw, such as boring cut the ceatre hole, pin
hole, and holes to prevent spreadiag of cracks.
Any saws with crack murt be replaced,

Mere are enumerated the mumy dotails when
ovdering a saw,

(1) Diameter and thickneos ir inches or millimetres
(8)  Diameter of contre hele

(3) . Diameter and positien of ple: or deiving hele

(measure odge %o edge betwe on sontre hole
and pin hole) '

/9.




Speed
refercnces

on standard
diamecters

and thickness

FSKe1s¢

(4) Shape and number of tecth
(5) Revolution of spindle per minute

(6) Hand or powcr feed

(7) Whether for hard or soft woode
(8) whether for ripping, cross outting or

genercl purpose,

The saw makor can definitely produce & saw that will
satisfy the customer's requirements on receipt of the
above information.

Dismeter Thickness Suiteble
speed
mm \lapprox. ins, mm *approx. ins. repeile ﬁ
250 9.8 1.4 0.055 3600
275 10.8 1.6 0,063 3300
300 11.8 1,6 0.063% 3000
325 12.8 1.6 0,063 2750
350 13.8 1.8 0.071 2500
3715 14.8 1.8 0.071 2400
400 15.7 1.8 0.07T1 2250
425 16,7 2.0 0.079 2100
450 17.7 2.0 0.079 2000
475 18.7 2.0 0.079 1900
500 19.7 2.3 0.091 1800
525 20,7 2.3 0.091 1700
550 21.7 2,3 0,091 1600
575 22.6 2.6 0,102 1550
600 23.6 2.6 0.102 1500
625 24.6 2,6 0,102 1400
|
— i

—
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Introduction

Cutting speed

SaERide-tizpod ciroular sav

Carvide=-tipped circular saw blades are

gnining stoadily in popularity,

The intro=-

duction of more stable machines - designed

especinlly with carbide=tipped saw blados in
mind and better understanding of the use and
core of these blades have resulted in increasingly
improved cconomy,.

The table below gives recommended cutting

speeds for various types of materials.

The

cutting speed for ench group ocn be given only
within rolatively broad limits because of the

difference in diameter,

At the uppor limits, it

is necessary for the machine to be stable enough
to ensure fibration-free blade running.

Cutting speeds in diffcrent matericls

; Material Cutting speed

'I ft/acce | w/secs

‘ Sof tvrood i 200=300 60-90

‘ Hordwood | 160230 5070
Plywood ; 200s260 |  60=60
Hordbonrd ; 230300 |  70<90
Chipbonrd i 200=260 ‘ 60<80

‘ Veneerod board ! 200=300 |  60=90

= i

The table showing the relationship between

blade diometer, cutting speed and speed of rotation
is given below

. ! Cutting speed m/sec,

Diameter | Y Y -1 ! T

Bo. | 401 47, 50 55, 60| 70{ 60 [90

Revain
15 | 510015990 6370} 7010 7640) 8920 110190 {11470
200 | 3820; 44 meo 52505730| 6690 | 7640 | 8600
250 | 3060 3590 3820 | 4200{4590] 5350 | 6110/ 6880
300 2550 2990 3180 3500|3820{4460 | 5100} 5730
315 | 2440 28603050 3350|3650{ 4260 | 4890| 5490
355 2180257012730 3000 32601 3820 | 4370| 4910
400 | 1910 2250;2390 2630267013340 | 3820 4300
450 | 1700]2000!2120|2340!2550{2970 | 3400, 3820
500 | 1530|1800:1910{2100/2290|2680 | 3060| 3440
550 | 1390(1630;1740|1910{20802430 ; 2780| 3130
600 | 1270{1500:15901175011910;2230 { 2550| 2670
650 | 1180,1380:1470,1620|1760|2060 | 2350 2650
700 | 1090!1280;1360 !150011640'1910 | 2186 | 2460
750 | 1020i1200:1270 luoo 153oi17eo 2040 | 2290
. O } M i

/‘\.'
-
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Feed spoeds

Hoight of blade over
work

Choosing the correct feod per tooth
is osscentinl, If the faed per tooth is too
smnll, no proper chips will form and there
will be oxccssive wenr on the tooth, To reduce
the wenr it is best to opply the large feed pur
tooth, lHowever, if execessive feed speod is
used the cutting force mny become so large thot
tho stinted cnrbide in the cutting cdge is
broken off, Of course the rcquircd finish of
the section will ~lwnys be an importnont factor
in selocting feed gpeed,

The feed per tooth should be betwoen
04002=0,012" (045=0630 mu) according to tho
mterinl being worked ~nd the stondord of finish
requireds It can be colculated using the
formulnt

(. o B8 X 1000
nxz

where = foad/tooth in mm,
g= totnl fced in m/min,
n= rep.min,
2= no, of tceth working on the
section in question,

Examnples on how to choose the correct feed
speed are shown in the next page.

The hook nngle of stanlard c~talogued
ocnrbide~tipped blades is usunlly designed for
a blodo height over the work of 3/8-5/8"
(10"15 m)o

Tho drawing below shows how the angle of
attnck of the tcoth ngninet the mnterial varies
ns the height of blade is changed. In othor
words, by varying the ovorhong it is possible
to influonce the finish of the section to sone
extcnt, This i3 especinlly true of matorinls
foced with plestic laminntes or veneers, The
optimun height of blade nmust be ostablished by
trial in ench case.

Generally speaking, the greator the
overhang the worse will be the breakethrough
nt the underside of the mnterinl, while the
top foce will be betters Reduced ovorhang,
on the other hand, results in brenkthrough
on the top side but a faultefree underside,
The former situntion gives o shorter cutting
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path through the material, seaning less
foed force and, in theory, reduced odge
vear. The latter case, hevever, resulte
ia smeether blade rumning and tborefere
a better finieh in the out.

Small overhang

- IR ¢ ‘»‘
SSANNNNANNNNNGNANNNINNVEER NN

8. Aagles T™he draving belew shews the cempeanly
sscopted ancle dosignetions for carbide-
tipped eiveular saws ond alee ordinery
eireular sswe.

1o°- ::'-.olmnu angle is hopt Detween

™he u‘o‘l point angle sheuld net be
less thea for the sahe of etrength.

e hook sagle lice between ¢ and

.

‘ e 1 angle is wsed fer ripping

coftuoed and ¢I smaller angle for erese
. outting. -In gemneral reduetion in ouwtting

hm‘ on & teoth will reduse the heek

angie. '

™he taﬁ“u olo».n_o angle {a
ssrmally between " ond &,

hlr’ulc avense angle is beopt
botweon 1.8° and 8°. Newever, if blade

tonds to pick dopenits of ohips
thie engle should inerense 0 3 .
sarbide-tipped blade the freat Mevel io
onployed for pitoe cutting and alee fer
plyvesd and vencer beard. _In theoo cases
it is never greater than 8°,

A blade vith bask bevel requires less
pover less food foree. The angle is
botwoen § and 10%. 4s a rele cardide-

N



tipped hlade has a left-hand bevel and
right-hand hevel. Thim applies te beth
frent end hack bovel. This prastice results
in smeother hlacdo running than if all teeth
wore bevelled alike, though this wewld be
dosiradle in souc cazas for the m of

a goed ﬂuhh ina tho eut.

Tosth viewed in fyont

¢

a = glearanee angle

P = teoth point angle

¥ = hook angle’

@ = toageatial clearance angle
@ = redial clesrarce angle

¢ = freat bevel angle

@ = Sack bevel ancle

™he heek anglez which are nost suétadle for
sawing differ:nt matarials.,

0® = Cross-cutting of wood in io-l.lu saws .
Pre-saving of veneered heard.

s® . 8:.wing of hard plastica and veneered
hrard and lamin hoard, Saviag ¢f setals.

0% = fawing of 1ightweight cemerete ond
kVinker hrick.

10° « Cress-cutting of weed. Squariag of
fibrc Liv2iiz beard, plaster and
prrticle hoard, veneered heanrd.

18° = Sawine of veneored beard, plyweed, venver,
Sobbins, and mitre cutting of weed.,
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Care and mnintennnoe
of carbide=tipped
sawse

20° = Re=snwing of dry wood nnd sawing of
soft plastics,

25° = Reesawing ~nd edging of green wood,

30° = Grooving

A carbide tipped sow blade is o costly tool
whioh must be handled with the grontest of care.
The blrde is not exnotly frogile, but it must
be in nbsolutely top shape in order to produce
what you demand of it /’"

During storage, the sintered cerbide tips
must be protected against knocks and bumps.
A carbide tipped saw must not be placed on a
hard surface such as concrete, since this might
damege the sharp tips,

A oorbide tipped saw must be kept clean.
Resin or other matter clinging to the blade may
cause blueing and thereby shorten the life of the
blade., Effective cleaning calls for =~ clecaning
agont of the highest grade, l!nke rogular use
of BARONOLe=HS which has also anti=-corrosion
propertics and is gontle to the skin, You will
then be assured of increascd lifc and productivity
for your oorbidc tipped saw blades.

The fecd of the workpicco must be parcllel
to the blade since otherwise the carbide
outting cdge mey disintegrate, rcsulting in a
poor cute

Carbide tipped blades nre most offective
in stoble mochines, with firmly clomped
workpicoes, Vibrntions oause increosed blade
wear and uncven cut surfaocs, The materiel to
be cut must naturally also be free from foreign
nattor,

It is important that the flnnge dinmeter be
as large ns possible and preforadbly 1/3 of the
blrde dinmeter. The flange must be flat and
be kept froe from sawdust, chips, oto.

Further more, the run-out of the flange should
not exoecd 0,02 rm (0,0008 in)e



Bven when givea proper care, a earbdide
tipped sav blade vill sesetimes require
sharpening. Thia sheuld be done in time,
before the imserts booeme oxcessively wera.
The mest cconemical time for regrinding ia
when the wear land aneuate teo approx. 0.2 wm
(0.0079 ia). Vear 1ands san readily be
c:«tu by means of a graduated magnifying
glass.

Whea regrinding, for which a diamend
whee)l sheuld be wned, grind the leading edge
first and thea the baek. An will be seeca in
the pieture, wear arises quite a leng way
dova at the werkiag eormer, deapite the
redial clearanse angle. If grinding ia con-
fined to the hack omly, a relatively large
amount of the carbide tip sust be remeved to
restore the edge to full satisfactioen.

Por coarse grinding a 130-graia vheel
is recommonded, and fer finishing a 400-
grein wheel, *h grinding sachine sust be

stable and the dlade securely fixed, prefe-
rably with a suppert clese to the neint of
grinding.
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Scanding of Twist Deidl
Aa Dwist Dridd Torue (Mee Figa 2)

The whole cone=sloped end surface of the twist drill
is called the point,

The cutting 1lip is the outting edge of tho twist drill,
The ocutting 1ip should be the only part of the twist
drill in contact with the material when drilling.

The two cutting lips must be of the same leagth.

This is the other edge of the cutting face.

’/"\.l

This should be 12° to 15° and is the angle of climd
of the facc of the drill,

This is the angle botween two outs:l.ng lipse The point
angle has beonoutnbl&.hed at 118 for genoral work
and botween 82" to 60 for wood.

The small flat odge at the end of the point is ocalled
the chisel edge.

The centre of the chiesol edpe is called dead comtre.

The web is the thinmest part of the drill when oné look
along the drill in the dircetion of the shank,

This is the angle botween the ocutting lip and the
chisel edgo.
This is the hardened portion of the drill,

This is the angle of olimb of the margin,

The flute is tho hollow portiom of the drill,
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 In arill grinding the meot t thing is %0 have

the eormet point ancle and 1ip clearanse,
Buperienced mechanios with their loug eaperience go
rough their motions almest mechanically amd they
oan obtain goed raults without any mechamical guides
or other aides. The werimr who only oceasiomally
a drill sheuld almys use acme form of guide.
of these am illustrated delow. :

To grind drills in this mamwr clamp & woed iable

Grinting nﬁltnlmtottom.r-i'ﬂmm
with the mil a guile blesk at an angle of 99 w.th Whe stile
nlp of o? ¥he rrindinz wh~1 as shown im Pig. 6 belev,




see that both awe the
sare emact longth. If desired, the grinding can be
yovereed, starting frm the heel to the o tting lip.
. In this way 1t has the ndvantage of #h:.t the surface

bednr srounl car. bn seen at all times, but it hag the
dioadvantase of producing a heavier burn at the outting
1ip. Oare must be t~ken, in any cass, not $o rotate
the dridl $oo much, since over retation will hring the
14p on the ovpocite side with contact with the wheel,

3-3 : Perfect drilling point of any standard amgle can be
. Grinding obtained by using a drill grinding attactment om the
wth the bench grinder (See Pig. 7). In order %0 do & good work
help with the drill grinding attachment, it is necesscry %o
apeei:d have ¢ true and encoth grinding wheel. This is of such
attachmont importance for good work th-t & dinmond dresssr and

murmo_onlymd"putofﬁodun eriniing

attnclment,. The point of the dresser should de on

or a'ifhtly below centre an¢ should bc om & dreg angle

of about 10 degrees. Wheon drescing the wheel, poss the
dresser rather tuickly across the fage in orier to

. ) keep the wheel open and free-cutting. Jo mot use mere

% Shen 0,001 inch infeed on the dresesr per pass. -
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Masilicaticn & Salaation of Grinding Yhesl
1. Sxiading ¥has) Scecilicaticn (Amarican Rtandand Assccintion)

1=} 4 standard system of marking grinding wheels, recently
Standand adopted by the American Standnrds Association, is showmn
Marking in the accompanying charts Although the standard greatly
Syston facilitates ordering, there is no nssurance that competitor's
whoels morked alike will out the some, Mamufcoturers can
further desoribe tho whecl and quality by the first and
last aymbols of the identifiocntion markinge

1-2 Ssaniand Naxking Axatan Ghart
Standard
Norking Scquence
Systen 1 2 3 4 S 6
@ o Profix Abre- Orwin Orade Btruo- Bond Mams-
sivw Sisc ture Type foctwror's

Type Reoord

T -.grwﬁ

Symbol private mark-
indicating ing tc Men-
0 oxoot kind of 12y wheed
abrasive (use Yory Dones \\U4® OF% onal)
¢ optional) oaree Modium Pine Pime %o opem !
Muguwm /w0 :/ 10/ 220 1 9 \f-tierigies
@ilicon Oarbide 12 80/ 240 2 10 S-S1liopte
-0 1 “ 9Q 260 3 11 MRubbes
16 54 109 320 4 12 Bdesinbid
. 20 ¢ 400 $ 13 B-melinc
24 1?0 %00 6 14 Mﬂohflorido
600 7 13 !
8 Be {
. (\lﬂ Oﬂim)
Sofs Mediun Naxnd
ABCDBPONIJELNNOPQRSTUYVWERYS
Grade Seale

" Abresives, Grinding Whesls, and drinding Machines




1-3

A=4
it Odoe

'I

Them are o saumon types of abresives nNuply

_ aluninive oxide and silicon eardide.

Alwminive cxide abregive stays shary longer en
saterial of high tensile strength 1ike hasdensd steel.

Silicon oarbide adresive, on the other hamd, 19

" oudtable for material of low tenaile styength 0.g.

gase.

This represents the appreninate mmber of oponings
por limear imeh in the 2imal ssresn used €0 sise the
oin.

e aeet commenly used grit sises ave frem 24 % 8.




16
Structure

17
Bond

The structurc mmboer indicates the grain spacing in

the whoel, When the abrosive groinas axe oloso together
relative to their sizc, the wheol has a denser structurc.

1 2 3 4 5 67 6 9 10 11 12 13 14 15

Usually in whool selection tho structurc number is

omitteds Exporioncc hos proved that for eanch grit size
and grade, therc is n bost structure ond the mamfacturor
is the person with the right informetion.

(=)

(v)

(o)

There are 5 bagic types of bond ond they are -

the most comon typo of bonde Porosity
and strength of th. wheols made with this bond
give high stoock removol and their rigidity helps
in the attaimment of high procision.

Thoy are not affectod by water, acid, oil, and
ordincry tonperature variotion.

uged for high speod wheels in foundrics,
wolding and billet shop. They are also usad in
cut-off ond throud grinding operations.

Bubkexy uscd for out-off whocls whoro burr and
burn rust be,reduced to a ninimume Also used
for snagging with portable grinders whore finish
is inmportont as on stainless stools weldse

& Bnngeing - Orinding the gotes, fins and sprwes
fron castings.

(a) uscd for whoel producing high finishes
on cﬁ

(o)

w0fts nd also for sone cute-off whools.

s uscd where hent genercted in grinding
mst be kept at n ninitm and also for very large
whoels.

S —
”
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Introduction

=2
Pactors

2W

Most grinders are oupplied with a enerel
purpose wheel and this wheel will handle nost
of the work sncountered in n snall production
shope VWhere, for sonc recagon, a special whoel
is required, the user can select a workeble
grinding wheel by following the rules listed
belows The 2ight factors to consider when
selecting grinding wheol am -

l, Hordness and type of nateriel
2, Mnish required

3« hnount of stock to be ronoved
3¢ Wet or dry ~rinding

5 Whool speoed

6. A4rca of grinding contoot

T. B8overity of gxrinding operation

8. Horsepowor of arinder
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Sise and Bhape
of Wheel

o o
24.4.70,

cée

-

The prineipal grinding weel shapes
have been standazdised by the United
States Dep-riment of Comucree and the
Orinding Wheel Mamufuoturers' Association.
Staniard ghavca which are availnble are

shom below,

Orinding wheels of the

stmight wheel type hrve been standardised
acoonding to the wheel face as showm below.
These wheels are used for grinding special
contours and sharpening sam,

0
R W R I
Em— ¥

Type Bood
STRMIGR?

: o
T
re No.2 Type Wo.4

TAF"NED TWO SI1l88

T Bk

Type ¥o.6 Type No.?
STRAIGHT OUP  JNOBGHED 3O SI'SS
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ORINDING VHEEL SEIECTION ¥

WORK ABLLSIVE GRIT GRAIE BOND
Aludnu (surfaeing) | alwie Oxide (white) 46 Soft |Vitrifica
Aluninun (cutting=of?)| Alus. Oxile 24 Herd Resinoid
Bross (surfacing $ilicon c¢ rbide 36 Modiun [Vitrified
Brass (cuttingeofs) aluse Oxide 30 | Vory Hard Rosinuid
Cast Iron 8ilicon Cnrbide 46 Soft Vitrifica
Chisols (woodworking) alute Oxide 60 Mediwa JVitrificd
Copper aurfncin{:) 8ilicon Carbide 60 Modiwz JVitrificd
Copper cuttin@-off) 8iliccn Carbide 36 Hard Rubter
Cork Aluie Oxide {white) 60 Soft VitrifiecQ
Cuttors (nculding) aluie Oxide 60 Modiun |Vitrificd
Drills (sherpening) AMuwie Oxide (whitc) 60 Mediun |Vitrificd
Glass g ;rindin{;) 8ilicuon Carbide (Greon 150 Hard Vitrified
Glose (cutting=off 8ilicon Carbide (Green 90 Hard Rubber
Glags (cuttingeoff Dianond 60 Mediun |Copper
Lenther 8ilicon Carbide 46 8oft |Vitrificd
Plaatic 8ilicon Corvide 60 Mediun | Rubber
Rubber (hard) 8ilicon Carbide 46 Mcdiwn | Resinoid;
8Sows ming) alwie Oxide 60 Mediun |Vitrified
8toul (soft) Alune Oxide 60 Mcdiun |Vitrificd
8tocl (hish speed ilun, Oxide (whito) 60 8oft |Vitrifiee
Tile (eutting=off) 8ilicon Curbide 30 Haprd Resinoid
Tubes (stooel alwie Oxide 60 Hord tubber
Wolds (suoothing) aluze Oxide 36 Hard | Vitrified
Wood (hord) S1licon Ocrbide ' 30 Boft |Vitrifiod

$ Lleopted fron tobles by The Norton Cunpany
Recommended Recarmended
WHERL SPFZXDS ICIT and DLIUM SPEEDS

Ohieel Grinding
Out=off Whoaols

5000-6000 Befelle

6000=8000 8oL er10

Surfreo Orinding  4000=6000 sefelie

POliHhiDG 6000=3000 8¢Lelle

Polishing (s0ft rubber 4000 Beferie
wheele)

Eufﬁng 6000=9000 Befelle
8cratch Brushing (rough 600 TePelle
£iniah)

Sorntch Brushing  4C(A=6000 a.fen,

(satin finish) .
Genoral Grinding  5000=6500 sefemle
Intomal Grinding 2000=6000 sefel.

#

48 inch abrnsive bolts

3100 geLe ey

6 tc 10 £t abrrsive belts 2800 gefelie

10 to 16 £t cbragive bolte 2400 sefenne

48 inch polishing belts 4000 gefeize

3 inch drwis (coarss grit 1800 Tep.iad
abrmaive)

3 inch drws (fino grit 2400 Tepolie
abmsive)

1 inoh druws (eloscd 1200 repenle
coating)

1 inch druns {opon eoating)
10 to 12 inch abragive

disks
abrraive disks

1800 repenie
1800 repenie

4500 84 el1e




GINDING WHERL STEEDS IN RePeMs

LIMETER RePeMe FO STATED SUAF..CE SPAED

P WHEEL [4000s i | 450082 | 500087t | 550087t | 600082 | €500af 700081t ] 750082
1 |15,27 |17,189 |19,008 | 23,006 {22,008 |24,828 |26,737 | 28,647
2 7,639 | 8,59 |9,549 10,504 |11,450 |12,424 |13,368 |14,328
3 8,099 | 5,729 | 6,366 | 7,008 | 7,639 | 8,276 | 8,913 | 9,549
4 3,820 | 4,297 | 4,775 | 5,252 | 5,729 | 6,207 | 6,685 | 7,162
5 3,056 | 3,438 | 3,820 | 4,202 | 4,584 | 4,966 | 5,348 5,730
6 2,546 | 2,865 | 3,183 | 3,500 | 3,820 | 4,138 | 4,456 T o4,
7 2,183 | 24455 | 2,728 | 3,000 | 3,274 | 3,547 | 3,820 | 4,092
8 1,920 | 2,148 | 2,387 | 2,626 | 2,865 | 3,105 | 3,342 | 3,50
10 1,528 | 1,m9 | 1,900 | 2,100 | 2,292 | 2,483 | 2,674 | 2,865




Diamond abrasive wheels should be used in
accordance with recommended methods if maximum
efficiency and effeciiveness are to be realized.
A few simple suggestions are offered here as a
guide to the proper handling of this tool,

Mo%gggfl It is important to mount straight
diamon eels s0 that they run true on the machine
spindle and collet. To avoid excessive dressing
and consequent 1loss of valuable diamond dust, the
arbor holes of straight dicmond wheels are made a
few thousands oversize to provide for shifting on
the individual mountings, so that the periphery
may be brought into running truth., On a straight
diamond wheel this may be done as follows: Place
the wheel on the spindle and tighten the flange
lizghtly by hand, sufficiently to maintain its posi-
tion and yet not tight enough to prevent shifting
under gentle tapping. Locate the point of greatest
projecction with an indicating gauge. Tap this
point lightly (on the periphery) using a small
block of wood to cushion the blow. Test again
with the gauge. Repeat this procedurc until the
periphery runs true within ,0005-inch, then
tighten the flanges firmly against the wheel,

For best results, whecls should be mounted
on collets having a tapcred hol:c to fit the
tapered spindle. After the wheel has been
brought to running truth, it should remain on its
collet and removed as a unit, This pcrmits re-
mounting without the necessity of retruing.

To brinﬁ the side or face of a cup wheel into
running truth, the flanges must be ground to axial
running truth and mounted on a spindlc free from
gng play. Shimming of the flanges is not recommen-
od,

TFor the vitrificd bonded diamond wheels
loose blottcrs are supplied with peripheral £ype
wheels, The supporting flanges should be as large
as possiblc, and it is essential that they be
properly reiieved and matched as well as machined
to flat, smooth bearing surfaces,

o~ ‘
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Drossi nf- and Truing, Diamond wheels remain sharp
for long periods oi time and scldom necd dressing

when properly lubricated. When they are allowed to
run dry or to grind on the¢ shank, they become glazcd
and loadud. The resinoid bonded diamond wheels of
the straight type can be easily cleancd by brushing
with keroccne or dressing lightly with a cake of
pumice stonc,

Metal bonded diamond wheels and the newer type
of vitrificd bonded diamond whceels are dressed with
silicon carbide abrasive sticks, 60 to 180 grit, J,
K or L grade of hardncss, or by grindinﬁ carefully
with a silicon carbide vitrificd grit whecl of
mcdium hardness and about 60 .rit. This wheel is
mounted in a tool post grinder, tool and cutter
grinder or 2 small cylindrical grinder, and is
followed by a light application of a dressing stick.,
If used with care, a portable flexible shaft grinder
mounting a silicon carbide wheel of mecdium hardness
and 60 grit can be used and held by hand against
the facc of the wheel,

Cup and dish type whecls should have the diamond
face tru.d by laphing th. dicmond scetion on a cast
iron plate with plenty of watcr and silicon carbide
of a grit sizc approximating that of the diamond
wheel. Use 1ight pressuic with a figurc eight motion
of the wheel. Repeat the operation aftcr turning
the wheel 90 degrecs,

Care should be taken so that the back of the
wheel and the diamond face remain parallel, Best
results arc obtaincd if thc back of the wheel is,
ground on a surface grinder, after lapping the facc.,

The best method for truing diamond periphcral
wheels is to mount the wheel between centers and
grind the diamond scetion. A vitrificd bonded
gilicon carbidc wheel of medium hardness and of a
grit size gencrally uscd for cylindrical grinding
to obtain good commcrcial finish is best suited for
this operation. Normal whecl speeds for the grinding
wheel should be used with the diamond wheel revolving
slowly. Tablc traverse should be as fast as practi-
cable and a good flow of coolant should be uscd.
Wheels may be formcd to shapc in this manner,

Coolants. It is best practice to grind wet
when using amond whcels. For resinoid or vitrificd
wheels kerosene or plain water, (which is not
stronflz alkaline) 1s reccommendcd. A small amount
of soluble oil can be added when using water, Plain
water or soda watcur solution is recommended as coo=-
lant for mctal bonded diamond whecls,
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Phel - are several methods for applying the
coolant to the wheel., Where a small number of tools
are workcd, thc coolant can
be applied with a brush,
but this has the disadvantagce
of the possibility of thc
wheel becoming dry. A
morc positive method 1is
the usc of &« felt wick
held in contact with the
wheel foce by menns of a
light spring. (Notc
illustration at right).

Where lorge quanti-
tics of tocls are being
ground, thce machine
should be adapted for
wet grinding by provid-
ing & pump and means for
the piping of the coolant
to the wheel,

‘¥ESSIH§R§EQ§- The recommended whecl speed range
for dTamond whcels is from 5000 to 6000 fecet per
minute. Exccssive spceds may gencrate suffiecient
heat to cause cracking of ccumented carbide moterials,
Too low a Spced inercnscs the stresscs on the wheel
and causes rapid wear and breakdown,

gggggg%. The maximum speeds shown on the tags
which arc atiached to the wheels arc not the recommen-
ded specds for all jobs and under all conditions,

The recommend.d specds for grinding with diamond
wheels is, as has been stoted above, 5000 - 6000 fect
per minute.,

: . In off-hand grinding of single point
carbide tools, the tools should be applicd to the
dinmond wheel with amplc prussurc, at the same time
moving the tool baock and forth over the face of the
wheel. Too light a pressure should be avoided as
this will cousc the wheel to glaze and retard the
cutting action,

For surface grinding with the periphcry of the
diamond wheel, down fecds not in cxccss of «001l=inch
for roughing and ,00025=inch to .0005-inch for
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finishing per pass should be used, dcpending on
such factors as the hardness of carbide, cleanliness
of wheel, grain sizc and bond, cte. Table traverse
feeods of 100=inch to 500-inch per minute with a
cross feed of 030-inch to o060-ineh arc rccomacnded.

Down f.cds on chip breaker grinders should be
between ,0003=inch and .0005-inch with a low table
fecd,

On machines where the tools is rigidly supportcd
against the rim of a cup wheel, the down fceed s ould
not be more than ,00l-inch per pass to aveid excessive
heating of the wheecl,

Ggindigg the Shank, Diamond whcels should never
be used to grin ¢ shonk of carbide tipped tools.,
Shonks should be ground back with aluminum oxide or
silicon carbidc wheels before grinding the carbide
insert. The cleurance angles on the shank should be
ground back between 3 to 5 degrees in cxecss of the
degired anglc on the carbide tip.

Storage and Handling. The storage and handling
of diamond wheels 18 an in.portant consideration in

their proper caree These whecls come from the manu-
facturcrs in sclidly constructced containcrs which
providc nn oxecllent memns of storing the wheels
when not in usce. These buxes hove removable felt or
cotton batting pads which provide a cushion for the
whecls, It is rccommendcd that these contalners
also be uscd for storing the wheels which are mountced
on individunl collets when such wheels are removed
from the machince,

NOTE: The forcgoing materinl was digested from
Industrial Notes No,3l, 20 January 1945, Industrial
Division, Officc of Procurcment and Matcrial, Navy
Department, wWashington, D.C. This digest may be
reproduced provided that the above acknowledgment
is included.

810,71



Jda_Akplication of Ol Lubricants

l=1 Methods of application of oils are of two

Introduction kind, On the one hand those in whioh &
charge of 0il is continuously re-used, and
on the other hand the soe=called 'totaleloss!
systems in which fresh oil is continuously
oconsumed, The former methods include splash
lubrication ond bath lubrication, The latter
methods include the other non-mechanical lubri=
cators (see section 2),

le2 In total-loss lubrication of bvecrings, oil
Total loss is fced to the bearing in periodic small
systom amounts and drains away to wastes The oil

has little opportunity to act as a coolant
but it does not dgmain in the bearing long
enough to deteriorate exccssively,

1=-3 Circulating systems are particularly suitable
Circulation for cases whaere the oil has a major function
systenm as coolent in cddition to lubricntor., If

neccssory the oil can te passed through ¢
coolor before returning to the benring,

LaNen-mechanicol Lubricators
2«1 01l con be supplied to bernrings by many
Introduction difforont methods, Such dcvices may be

extremely simple, such as the common oil
can, or may be completely automntic and
equipped with scfety devices to warn of
lubrication failure or excessive bearing
temperatures, We arc intcrcsted, at the
nonent, in non-mechanical lubricators only,

2=2 Apart from oil-cans, the nonemechrniocl

Non- devices most often used are the bottle oiler,
Mechanionl wiok=foed oiler, dropefeed oiler, ring oiler,
Iabricators bath oiling and splash lubrication,

2=3 W, one of the oldest

0il ocan methods of applying oil in use today,
is one of the woirst offenders, It is
not rclinble or efficients The effece
tivoness of lubricotion, whoen the oil
con is used, depends upon how well the
person using it understands what he is
dOiﬂgo

If you usc it properly, you don't just
stick the spout into the oil hole and
squcesze the botton of the con, Try to
put in the amount rccommended, and not
to flood the o0il hole, If the bearing

/2000
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Oller -

 resquives & few drops, put in s few dweps.

A great desl of care is necessary %o b
the beariag is not over-lubricated
under=lubtricated. It all depends wpon
individual using the oan.

is shom delew. As
t%«o oilers oensist
an inverted bottle-shaped reserveir with
threaded neck for mounting on tep of o
A wetal spindle or plunger feeds
the oil frem the reservoir % the joumal
on whioh it rides.

gi

i

| Pigure 1.
Startiang and stepping of the oil feed i

- omtirely sutomatic, controlled by the rete-

tiem of the jourmal. 8light irregmlarities
en the surface of the jowrnal, combined with
the retatiang setion, cause the plumger %o b
altesnately 3aised and lowered. This vilwe-
ting astion causes oil to flow dowm the
rlungee o the journal she restricted

" opening areund the plunger in the eil hele.

A puessution v should always obsesve with
this type of oller is, never fill the dettle
esmpletely full. You can see that a full
bottle would net have an air space as shomm
fa Figere 1. The lack of air space esweed
W filling the bYottle oempletely full en
zotard the flew of oil frem the bettle.

AS we s00 fren the action of the dettle

/,ooo '
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oilew, 1% can only be used on herisental
bearings. It is not suitable fer bearings
eupesed to vide temperature renges, ov hish
opoods. It is well suited for bearings
whieh reguire only a small continuows supply
of oil. It is widely used on overhead line
ohalsing, vartioularly where bearings awe
diffiouls t0 reach for re-lubeicatien.
In figure 2 we see another type - the

22 This oiler emnleys the rrineip

ing oil by the carillary sctiom of &

pevous material such as the strands of yesm
in a wiock.

Theve ave e Wypes of wickefeed oller,
namely, the 'tail siphon' and 'plug’ types.

Sail siphen Piug ofler
oller

Pigeoe 2 -
e former is ueed in stationasy pesitions

" amd the latter in certain applications when

e bYearing is & wemher of & meving assewbly.

™he oil-seakad wick, with one end immsresd in
the oil in the resesveir and the other end
embdonding into the bearing housing, earries

~ 4he ol to the preper nlace. The flew of eil

is vegulated Wy varying the number of stwands
of wicking used, and by varvine the heifd
Setwoen the 0oil level in the resevveir amd the
lowsr ond of the wick.

 Whenover the machine is shus down, the flew

of oil should be stepped t0 prevent overe

Msheication snd waste of oil. T step e
flew of oil, the wpper end of the.wick met
e removed from oontact with the oil in the

 geserveir. Tven then, the oil will eentinwe

% fiow wntil the wiek has dveined.

Jheoe



blumuu it is twnertant that thewe
should be suffisient wiock in the oil seses-
velr and that a sufficient longth is ineerted
in the contwal well, The flow of oil will be
iapadned if the wiok is remmed Voo Sidhtly '

- the food tube, e if it is wet or diny,
oil recerveir should again be kept clean,
oover should always be replaced after
T™he wioks aet as filters and shounld
be remsved periodically and either
or washed in white

|
4
i
:
s
4
1
s

. The vlug oiler doss not denend on sivhenie

' sstien. It eonsiete of an oil resesrveir, of
sobust constrwetion, with a eenteal tube again
extending above the oil level. The nlug,
vhich may ¢ wade of woollen yarm o fine wire,
fite inte the delivery tube Wut is clear of the
oil vessrveirs oil reashes the plug Mreugh
splaching due %o novensnt of the dearing
housing, and the fumetion of the plug ie siwply
) miuo the zate of flow, An impertant .
podmt is that the cever should hawe a small hele
doilled in 1% %0 prevent development of a rartial
voouun a8 oi] is expelled. As with %ail siphome,
the nlugs should b clg.ol frem time %0 Sime,

= T AL S i, a0
wpdesd ing oll 1o 0 e IS e widely
.. e wed on all tyres of mchinery fer lubricating

h

Yearings, gears, ohain drives, ots,




In thie dosp-foed oilew, oi) flevw i ommtvelled
\y an sdjuctodle nsedle valve. A smep lover oa
9 of the oup sevuite starting ohd stenping

the foed of oil, hulmmth:ou
the off pesition when the machime {0 rumnine,

taned on bofove the nachine 1s started. The
lover should ales de in the off resition when
f1lling the oilder se that any Wadbles which fere
will not b dvamm inte the needle valve aren,
thesedy b the flew of oil. The trene-
vadent pertion the base of the otller poruite
e viounl cheok on the flow of the eil % %he
Yoaring. The flew chould alwmys bdeo chosked after

(1) e sete of oil foold is affected

changes in the and the
Mg i» .

(2) e regulating nesdlo-valve say bSesoms
clegped Yy pavticles of dixt which
sosteiot he oil feed.

(3) The Geepfost otler nw

ia filling -
olld., ' . '

In Pigese § w ooe & typicel Ling QAMEs

e prineiple of Whe ring oiler ie
lubwication is aceonplished Wy wonmeef ringe
apound %he jousmel having & lasger I.D. them

ﬁou




the 04Dy of the journal, The bearing is
provided with an opening or slot in which
the ring freely rides, with a hinged cover
over the upper half of the journal., As the
shaft rotates, the ring is also rotated,
The lower half of the ring i3 immersed in
the oil in the reservoir below the journal,

As the ring rotates, it picks up oil from

the reservoir, The oil is wiped off as it

passcs over the top of the journal and cnters

the bearing arec from the top, or low pree

ssure side, s

The ring oiler is used extensively on horie
gontal boarings, such as line shafts, clec-
tric motors and gunerators, smnll steom ture
bines, steam cngines, nnd outbvoard bearings
on air compressors und refrigcration machines,

The partioular advantage of thc ring oiler
is that {t automatically supplies a large
quantity of oil to the journal as long as
there is 041l in the bearing, ~nd as long o8
the rings are free to rototc and distributo
oil to the journal, There nny be one or
more of the pings depending upon the size
of the bvanring., This ring oiler cannot bo
used on high=specd bearings, for the ring
would slip at the top vhore it contaots the
Journcl and would not crrry up enouch oil
to lubriocatc offectively,

QH& Q“F is another ndaptation of ring

o & In this case, o chein 45 wsed in
place of the ring, The flexibility of the
chain allows it to contact nore surface of
the journal than does the ringe As a rosult,
the choin will supply greatur quontities of
oil at low speeds thon would be supplied by
the ru@.

Periodic chocks must be m.de of the on level

P
froe from contaninants by periodic oil changes
and flushinge Otherwisc, asludge rosulting
fron oil brecrkdown or contaninction con retord
froe nmovenent of the ring and prevent proper
distrivution of the oil to the jourmnl,

[Tooe
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Osnslusion

3ol

Pigure 7 Y

All of these methods of lubricating

W are used for apply
@ or several bearings, and they

 a9e all ascomplished by hand or with semi-

awtomtic devices. When we lubdricate by

somn of these wethods, it requires considersble
time and attention. This is particulorly trus
where lavge numbers of boarings are involved,
and frequent reludbrication is required.

do 00l i

On older tyses of weodworking machines and
tosneniosion the luvtricant was fud $o the
sovelving shaft simply through a hole dored
through the tep of the dearing. On newer
aschines various types of oil ougps which
onelude the dust smd grit have bem devised.
Sems of the west cumwn of these (e showm
“‘-0

(a) oil-hols oeveied
with hinged 1. ¢4

/19 .




(v)
(o)
(a)

(e)
()

revolvinge-sleeve
oilehole cover

ballevalve oilehole
cover

0il ocup with sight
gless

Constontelever

cover anchored
with ball chain




1=
Introduoction

1=-2
Roplonishmont
of the grease

13
Repacking
o bearings

AaSR20aing the Resrings

There are a few ways of applying grease to

rolling bearings. They are -

b) Repacking the bearing

Yi Replenishing of the grease
o

Usually, the grease in the boarings is roplonished
at proscribed interval for a poriod of six months

Mushing and rcfilling with grease

or a year, depanding on the loading of the
bearings. After that, the bearings ore cither
repacked with grease or flughed and refilled

with grease.

Roplenishment noant cddition of fresh groascs
T™e fresh greasc can be introduced by either -

(a) Using o greasc gun for housings with

nipples
or

(b) Sorewing down the grease oups if thoy
are uscd instoad of nipples.

Por becringe ot high spcods and without rolie?
valvesy the addition of fresh grense should
be limited to say 19% of the correot charge.
Sufficient time must bo allowed for this to
work its woy out bofore any further injootion.

This method involves i-

(a) Dimmounting & clecning the bearings

ond
(v) Pocking the cesombly with

crease

{a) Riscunting & claoing the. beorinca

It is most inportant thet the boorings and
housings should be nbsolutcly froe from airt.

To cnsure this, thoy should be

properly washcd

in turpontine and dried by a cloon pisce of
cloth. Por bearings to be oporeted at high
spood, aftor they are cleaned and dried, they

should be dippod in o suitable

oil of low

viseositye Tho oil must be drained off before
she bearings arc packed with grecees

{n)_Roaking she ossaubly mhih i2Rose

Pirstly the bearings must bo packed as fully
as possidble. Next the spaces in tho bearing

covers orce fillod with gronso,

Then about one

thind to one half of tho amount of grease
applied to the bearings are renovod fron the

speacs in the bearing covers.

This is to onsure

/2600
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